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1 INTRODUCTION 

This report documents the results of a high level review of the Environmental Impact Assessment 

(EIA) for the Trans Mountain Pipe Line development focusing on impacts to U.S. Tribal fisheries in 

relation to additional vessel transits to/from, and operations at, Westridge Marine Terminal.  

The review also includes subsequent submissions to the National Energy Board (NEB) of Canada, and 

responses from various clarification requests from NEB intervenors and consultees.   

1.1 BACKGROUND 

In response to requests for service from Western Canadian oil producers and West Coast refiners for 

increased pipeline capacity, Trans Mountain proposes to increase the capacity of the existing Trans 

Mountain Pipe Line system from 300,000 barrels / day, to 890,000 barrels / day.  The proposed 

project will comprise the following: 

 Introduction of segments that complete a twinning of the pipeline in Alberta and British 

Columbia totally about 987 km of new buried pipeline; 

 New and modified facilities, including pump stations and tanks; and 

 Three new berths at the Westridge Marine Terminal in Burnaby, British Columbia, each 

capable of handling Aframax class vessels. 

Aframax class tankers are small to medium sized tankers with ranging from 80,000 to 120,000 Dead 

Weight Tonnes (DWT) (see Figure 1).  The tanker class derives its name from Average Freight Rate 

Assessment (AFRA) system which was created in 1954 by Shell Oil. 

  

Figure 1: Comparison of tanker sizes (left) and Arfamax Tanker Mitera Marigo (Right)1 

                                                           

1 http://maritime-connector.com/wiki/aframax/ 
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The application, if approved, will see an increase from 5 tankers a month to 34 Aframax tankers a 

month exporting a cargo of diluted bitumen.  The bitumen will be exported using 90% laden Aframax 

tankers (maximum DWT is 120,000, average expected is 100,000 DWT). 

A maritime risk assessment was undertaken based mostly on a TERMPOL study that Kinder Morgan 

volunteered for – chaired by Transport Canada (contained within TERMPOL V8C). 

2 IMPACTS OF PROJECT ON TRIBAL FISHING 

2.1 INTRODUCTION 

For tribal communities surrounding the Salish Sea, fisheries constitute not only an important source 

of employment and income, but also a set of traditions with a long history and social significance.  

Fishing is a way of life in which many participants tend to derive a major part of their self-identity.  

For more than 150 years, tribal fishermen have had rights to fish in their “Usual and Accustomed” 

areas under the Stevens Treaties (e.g. the Treaty of Point Elliot, 1855).  Increasingly the access and 

safety to these fishing grounds has been impeded by increases in vessel traffic activity.  The Kinder 

Morgan development will exacerbate these impacts, as: 

 The impacts of vessel wake/noise were deemed not significant (V8A 4.3.6), even though 

no baseline U.S. tribal fishing assessment was undertaken; 

 The report recognizes the risk of increased vessel movements to Traditional Marine 

Resource Use (V8A 4.3.10) and commercial fishing (V8A 4.3.11); 

 Increased potential for fishing vessels and tankers to meet is described as having a “low” 

magnitude – scored assuming no collision takes place (V8A 4.3.10.6.1); 

 Comments made on impact of increased tanker trade on small vessels (including 

commercial fishers) do refer to collisions/gear loss/wake effects however no substantive 

mitigation measures are proposed (V8A Table 4.3.11.2);  

 Increase in associated activity – escort vessels and bunkering in particular; and 

 All assessments of the impact of increased tanker traffic on small craft are purely 

qualitative; for example issues are judged as not significant low likelihood, high 

magnitude (V8A Table 4.3.10.4/4.3.11.3). 
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2.2 GENERAL COMMENTS 

2.2.1 Consultation with U.S. Treaty Tribes 

Trans Mountain has considered only the impacts on traditional land use and marine resources of 

Aboriginal peoples, defined as Indian, Inuit, and Métis peoples of Canada (Trans Mountain Response 

to U.S. Tribes IR No. 1: 1.2.01).   

Limited consultation with U.S. Tribal groups has been conducted.  Of the communications listed in 

‘Trans Mountain Response to U.S. Tribes IR No. 1,’ seven of the nine are for a single U.S. Tribe, the 

Makah located at the entrance to the Salish Sea.  Of the two remaining events, the interaction with 

the limited tribal groups in attendance only constituted promulgation of information about the 

project at an event not focused on the Kinder Morgan proposals.  There was therefore little time or 

opportunity for tribal members to review the information and articulate their concerns.   

Whilst Trans Mountain state that they have “learned of, and considered, the concerns of the U.S. 

Tribes” (Trans Mountain Response to U.S. Tribes IR No. 1: 1.2.01), the cited reference is to the 

aforementioned list of meetings.  No analysis, narrative, or evidence is presented that Trans 

Mountain has considered the impacts of the application on Treaty Tribes in their assessment. 

2.2.2 Delineation between US and Canadian Tribes 

The Trans Mountain application does not specifically consider the impacts upon U.S. Treaty Tribes 

and assumes the impacts will be comparable to those identified for the Canadian Tribes, for which 

the experienced impacts are deemed “not significant” (V8A 4.3.10.3).  There are significant 

differences in the types, activities, and exposure of North American tribes: 

 All of the increased ship traffic will pass through U.S. waters and Treaty fisheries for a 

considerable portion of the journey; 

 U.S. fisheries in Puget Sound may be more substantial, with more vessels, greater 

employment, and higher economic value, than BC fisheries (TERMPOL 3.3, p. 16-17; TCW 

Economics, 2008; Radtke, 2011); and 

 Project documents acknowledge gaps in the data and research in progress, even for the 

BC Fisheries (TERMPOL 3.3 - Fishery Resources Survey, p. 17-18; and Volume 8A, Table 

4.3.10.3).  Canadian fisheries are described, but the resolution of the fishing areas is not 

precise enough to estimate the amount of fishing and transit in shipping lanes 

(TERMPOL 3.3 – Fishery Resources Survey, p. 18). 
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2.2.3 Size of US Fisheries 

The study estimates the amount of fishing vessel traffic in the area to be a far lower percentage of 

total vessel traffic than the VTRA 2010 study.  VTRA (2010) found fishing vessels to be the most 

numerous category in U.S. waters of Puget Sound.  In contrast, the TERMPOL documents estimate 

fishing vessel movements to be only 3% to 5% of the annual marine vessel movements in British 

Columbia coastal waters in 2013 (TERMPOL 3.2 and TERMPOL 3.3 p. 35).  A 2006 analysis of vessel 

movements also identified fishing vessels as making up about 3% of total vessel movements (British 

Columbia Ministry of Environment et al. 2006).  These estimates are considered to be lower than the 

actual percentage of fishing vessel movements, because fishing vessels less than 24 m in length and 

150 gross tonnes are not required to participate with Canadian Coast Guard (CCG) Vessel Traffic 

Services (VTS) reporting procedures (TERMPOL 3.3 p. 35).  Since this may indicate higher levels of 

fishing vessel activity in U.S. waters, and it is known that hundreds of U.S. vessels fish Puget Sound, 

the determination of “not significant” effects cannot be accurately extrapolated to U.S. fisheries.  

The analysis of impacts on U.S. Tribe’s fisheries must therefore require a separate assessment from 

that performed for the Canadian Aboriginal fisheries. 

2.2.4 Inadequate Quantitative Analysis of Small Vessel Impacts 

TERMPOL 3.2 Origin, Destination and Marine Traffic Volume Survey, p. 14, states that “Fishing 

vessels less than 24 meters in length and not more than 150 tons gross are exempt from 

participating with VTS (Canadian Coast Guard, 2012).  Therefore these vessels are not presented in 

this report.”  A great many fishing vessels in Puget Sound are smaller than 150 tons, possibly 

comprising one of the most numerous vessel classes.  It can therefore be inferred that the analysis 

presented in Volume 8C and ‘Trans Mountain Response to NEB IR: TERMPOL Rpt and Outstanding 

Findings’ misses almost entirely any impacts on Treaty Fishing.   

‘Trans Mountain Response to U.S. Tribes IR No.1’ 1.2.03 states that “while the potential exists of a 

navigation conflict between a project tanker and a small fishing vessel or recreational craft, the 

potential for damage to the tanker as a result of such an incident is minimal”.  Whilst this assertion is 

indeed correct, the consequences of said incident would be catastrophic for the small vessel with a 

credible possibility of loss of life. 

Volume 8A – Marine Transportation Page 8A–383 indicates that “Potential interactions between 

marine users already exist.  However, the increased Project-related marine vessel traffic increases 
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the likelihood of such interactions.”  Table 4.3.10.3 and Table 4.3.11.2 identifies potential residual 

effects on fisheries (remaining after implementation of mitigations), including: 

 Disruption of subsistence fishing activities; 

 Disruption of commercial fishing activities; 

 Alteration of existing marine vessel movement patterns; 

 Damage to marine vessels and/or injury; 

 Damage or loss of gear; 

 Disruption of traditional marine user activities from Project-related marine vessel wake; 

and 

 Loss or reduced economic opportunity for commercial marine users. 

Given that a residual impact on these activities has been identified through qualitative means, it 

would be expected that additional more detailed studies would be conducted to clarify these 

impacts.  The available documents show no significant study of U.S. fisheries and the potential 

project effects upon them.   

2.2.5 Limitations of Qualitative Assessment of Tribal Fishing Impacts 

The assessment of the impact on Canadian aboriginal and U.S. Tribal interests is contained in V8A.  

This assessment is qualitative using a narrative structure and the use of Low/Medium/High 

probability and magnitude factors to derive significance.  There are multiple limitations with the 

approach employed: 

 V8A 4.3.10.6 states that a qualitative methodology was employed given that either no 

quantitative measures were available or the issue was not significant to merit a 

quantitative study.  Methodologies are available to assess the impacts on tribal fishing 

activities, see for example the Gateway Pacific Terminal Assessment undertaken by 

Glosten Associates (2014); 

 The assessment was performed using the “professional judgement of the assessment 

team” (V8A 4.3.10.6) with no stakeholder engagement.  The limitations of expert 

judgement are well discussed, particularly in relation to predictions (see for example 

Tetlock, 2006); 

 Furthermore the exclusive use of the project team to perform the assessment prevents 

the scoring process reflecting the diversity of viewpoints on the issue.  Both Canadian 

Aboriginal and U.S. Tribal groups place considerable cultural value on the Salish Sea, and 

these perspectives may be discounted in the assessment process by a project team 

without the proper appreciation of these beliefs.  It is therefore very likely that had 

these groups been involved in the assessment the resulting significance would be 

markedly higher;  
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 As previously discussed, insufficient data gathering was conducted on the types and 

sizes of U.S. Tribal fishing fleets, to allow an informed assessment to be undertaken;  

 No guidance is provided in Table 4.3.1.2 of V8A as to what constitutes a “likely” or 

“unlikely” probability.  Different team members involved in the assessment may have 

different interpretations of these words.  A more robust methodology should have 

placed probabilistic values or return periods to these words; and 

 Where hazard magnitudes are catastrophic or probabilities are almost certain, the 

assessment does not have the flexibility to differentiate from other less significant 

impacts.   

2.3 PHYSICAL DISRUPTION 

The signatories of the Point Elliott Treaty (1855) hold the right of taking fish, at all usual and 

accustomed grounds and stations (Article 5).  Increased vessel traffic including commercial tankers, 

tugs, pilot vessels, and bunker barges would, to a greater or lesser extent, deny the Treaty Tribes 

fishermen free access to these areas.  A transiting vessel poses both an obstacle and a safety risk to 

fishermen, especially those fishermen with cumbersome gear that limits maneuverability. 

Whilst it is welcome that the applicant has decided not to pursue a Moving Exclusion Zone (MEZ) 

following the recommendations TERMPOL Review Committee (Trans Mountain Reponse to NEB IR: 

TERMPOL Rpt and Outstanding Filings), it should be noted that this omission does not limit the 

physical disruption of fishing activities.  Fishermen working in the Salish Sea require significant time 

and effort to haul their gear when faced with a potential collision situation with a transiting vessel, 

therefore an approaching vessel has a significant impact on a fishermen’s activities several miles 

before the vessel actually passes the area. 

Estimates of fishing disruption were made as part of the Glosten Associates (2014) report on 

Gateway Pacific Terminal Vessel Traffic.  The analysis examined the area and frequency which Lummi 

fishermen used and the frequency and area obstructed by vessel transits, thereby quantifying the 

fishing opportunity loss.  The results suggest that by 2019, the Lummi fishermen alone would 

experience a disruption of 2.79% in Juan de Fuca East, increased to 5.1% if Gateway Pacific Terminal 

were constructed (Glosten, 2014).  We note that there are several limitations in directly applying the 

approach employed by Gateway Pacific Terminal analysis to Kinder Morgan, including the focus on 

one tribe and the examination of the route Gateway Pacific Terminal vessels would take.  Given 

these differences, the Glosten 2014 figures are significant underestimations.  If extrapolated across 

all of the Treaty Tribes, the impacts would be significant.  Whilst the numbers and traffic involved in 

Kinder Morgan are different, the impacts would be of a similar order of magnitude. 
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2.4 POLLUTION 

2.4.1 Summary of Impact 

A significant risk that large commercial vessels pose to the Puget Sound is that of catastrophic oil 

spills, which would have disastrous impacts on Tribal Fishing.  A recent Vessel Traffic Risk 

Assessment (VTRA) study by George Washington University estimated an across the board increase 

of 67% in the potential for oil spills as a result of these new developments (Van Dorp et al. 2014).  

The analysis indicates that the Kinder Morgan development alone would result in a 38% increase in 

potential oil loss in US waters of the Salish Sea. 

Major oil spills undoubtedly cause significant damage to the ecosystems in which they occur.  Even 

twenty five years after the Exxon Valdez spill a recent study has estimated that only 13 of the 28 

monitored resources have recovered or have “very likely” recovered (Exxon Valdez Oil Spill Trustee 

Council, 2010).  Furthermore, neither commercial fishing, recreation, tourism, nor subsistence 

fishing has fully recovered to pre-Exxon levels.   

Oil spills can also result from bunkering activities, which would necessarily need to occur more 

frequently to meet the increase in vessels numbers as a result of the development.  This would apply 

not only to the project tankers, but also the associate towage and pilot vessels.  It is indicated in the 

application that Project vessels would not normally bunker in either Canadian or U.S. waters; 

however, there will be a significant increase in the bunker requirements for the associated escort 

towage, and bunkering for tankers cannot be ruled out (Trans Mountain Response to FOE-U.S. IR 

No.2: 2.05).  Whilst bunkering spills generally have a lower magnitude of environmental risk than 

navigation incidents, they occur more frequently and may therefore be a significant hazard which 

has not been assessed.   

2.4.2 Limitations of Risk Analysis 

The risk analysis which was undertaken by Det Norske Veritas (DNV) forms much of the quantitative 

aspect of V8C.  DNV are internationally recognized experts in undertaking quantitative risk 

assessments for marine developments, using their MARCS model to assess the risks of an incident 

and oil spill from Project vessels.  Whilst this analysis was performed to generally a high standard, 

there are clear limitations which must be considered when interpreting the results: 

 The worst credible incident analyzed was an Aframax tanker losing two compartments 

(~15,500 tonnes).  This is supported by global incident analysis showing no significant 

double hulled losses through navigational incidents.  It should be noted that a worst case 
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(complete loss of cargo contents) is possible however unlikely, and could be the results 

of intentional actions e.g. terrorism or worst credible navigation hazard.  Such an 

incident however would be catastrophic to the Salish Sea; 

 There seems to be some uncertainty on behavior of diluted bitumen in open waters – all 

research presented is laboratory conditions (see Section 2.4.4);  

 The risk analysis does not consider small Treaty Fishing vessels; and 

 V8C TERMPOL 3.2 Section 6 (pg.42) recognizes that there is an inherent uncertainty in 

predicting future traffic trends given the necessary dependence upon international 

supply and demand.  Given this uncertainty, the results of the risk analysis should not be 

interpreted as fact. 

2.4.3 Refined Risk Analysis following IR 

The analysis contained in V8C was repeated following comments received from the TERMPOL 

Review Committee.  The results contained in ‘Trans Mountain Response to NEB IR: TERMPOL Rpt 

and Outstanding Filings’ were reviewed.  The most significant differences relate to the mitigation 

measures proposed; removing references to a Moving Exclusion Zone (MEZ) and adding enhanced 

situational awareness as well as increasing the modelled tug bollard pull from 40 to 70 tonnes. 

The impact of this was a recalculation of the initial baseline risk with revised effectiveness for 

existing mitigation measures.  This resulted in a reduction by half of the probability of an oil spill for 

all vessels in the Salish Sea (one incident every 113 years from one incident every 62 years).  For 

Trans Mountain bound vessels this equates to a reduction from once in 46 years to once in 90 years 

for unmitigated and once in 236 years to once in 284 years for mitigated.   

While this improvement seems significant, there are reasons to doubt its veracity.  A review of the 

associated documentation suggests that the enhanced situational awareness campaign would 

account for half of the reduction in the number of collisions.  The attachment justifying this derives 

the value from a review of 38 collisions between 1956-1993.  All of the incidents occurred before 

modern navigation technologies such as the Automatic Identification System (AIS), increased use of 

Electronic Charts Displays (ECDIS), more reliable radars, better bridge management and training, and 

many more advances.  The limited number of collisions analyzed prevents statistical analysis and 

have an unknown applicability to the study area under question (similar quality crew, vessels, 

vigilance etc.).   

Furthermore, the calculated benefits of this promulgation campaign seem to be excessive, as each 

benefit becomes diminishingly less beneficial.  The TERMPOL General Risk Analysis (3.15: 1) states 

that the study area is “well managed and important risk controls have been established for all traffic 

and oil traffic in particular.  These controls are in line with global best practices.”  It would be 
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unlikely that the navigational risks associated with this project can be reduced by half beyond global 

best practice. 

The revised analysis presented in TERPMOL has changed significantly since submission, with small 

changes in several of the assumptions.  Quantitative risk models are highly sensitive to the input 

conditions, even small changes can result in major differences to the calculated results.  This reflects 

the uncertainty that is inherent with attempting to predict and quantify navigational safety.  These 

limitations are not presented and the significant reductions in hazard likelihood presented, are in 

effect, as a result of removing a mitigation measures and re-classifying measures already taken into 

account in the model. 

2.4.4 Recovery of Spilt Oil 

Considerable discussion is provided in the reports on the ability for authorities to respond to a 

Bitumen oil spill in the Salish Sea.  In the unlikely event of an oil spill, effective deployment of 

counter pollution measures can significantly reduce the adverse effects to the marine environment.  

Trans Mountain state that the oil spill response Regime in the Salish Sea is “among the best in the 

world” (Trans Mountain Response to Makah TC TERMPOL IR) and that it aims for a “world-leading” 

response capability (Trans Mountain Response to Raincoast IR No.2).   

A considerable number of the information requests by Intervenors discussed the behavior of oil in 

water and the implications this posed to clean up efforts (see for example responses to Makah and 

WSDOE).  Trans Mountain note that there is still uncertainty on the behavior of dilbit interactions, 

and they are committed to future studies (Trans Mountain Response to Makah TC IR No.1).  Given 

that in benign conditions, oil recovery rates are rarely 100%, it is unlikely that any oil spill would not 

have a detrimental impact on the marine ecosystem. 

2.5 COLLISION 

Increased movements by commercial vessels, tugs, pilots, and bunker barges between anchorages 

increase the risk of collision with smaller craft.  The Salish Sea is home to several hundred thousand 

recreational craft and hundreds of small fishing boats that must share restricted waterways with 

commercial vessel movements.  Furthermore, the eastern Salish Sea requires fine navigational 

precision, occasionally in poor visibility, which could contribute to collision situations.   

The Vessel Traffic and Risk Assessment Study for Gateway Pacific Terminal estimated that by 2019 

the risk of collision between commercial vessels and Lummi fishermen alone would increase by 

16.7% if the Gateway Pacific Terminal was constructed (Glosten, 2014).  Furthermore, they estimate 
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that even without the Terminal development, the collision risk would increase by 5.9%; the result of 

general economic and waterway changes alone.  Without undertaking this type of analysis and 

producing evidence, Trans Mountain cannot support the assertion that this impact is insignificant 

(V8A Table 4.3.11.3). 

Furthermore any exclusion zones or areas to be avoided may displace smaller craft from regular 

routes that could result in a higher risk of collisions or groundings.  Excluding smaller vessels from 

some areas would necessarily concentrate them elsewhere, resulting in a higher density of vessels 

and therefore a higher risk of collision.  It also puts additional stress on fishing resources in the 

remaining areas. 

The substantial degree of reliance by the risk assessment on current rules and safety practices does 

not provide a high degree of confidence that accidents will be avoided, especially considering 

incidents reported each year by the U.S. Coast Guard between fishing vessels and transiting ships 

(Harbor Safety Committee Reports, monthly 2013, USCG Sector Puget Sound).  It should be noted 

that when collisions occur between large transiting ships and fishing vessels, catastrophic damage to 

the fishing vessels and loss of life are not uncommon.  Without introducing additional mitigation 

measures above what is currently provided the result from an increase in vessel traffic must be an 

increase in collision risk. 

2.6 LOSS OF GEAR 

Increased vessel movements result in increased loss of pots and other fishing gear (such as nets), 

and limit the areas where fishermen can safely place their pots without fear of damage.  

Consultation with Lummi tribal fishermen conducted by Glosten Associates in support of the 

Gateway Pacific Terminal suggested that each fisherman loses between 40 and 50 pots each year 

(Glosten, 2014).  An increase in vessel movements is therefore likely to result in more pots/gear lost, 

impacting upon tribal fishermen’s livelihoods. 

Damaged gear poses a secondary impact in continuing to kill shell fish, contributing to unsustainable 

species decline until the pots deteriorate or are removed.  The Northwest Straits Initiative estimates 

that there are more than 12,000 lost crab pots in the Salish Sea (Antonelis et al. 2011); each pot 

could kill up to 30 crabs.  Derelict gear in Puget Sound has been known to kill marine mammals as 

well as other species such as three species of rockfish protected under the Endangered Species Act 

(Good et al 2010; NMFS 2014a; 2014b; 2014c).  U.S. authorities have invested over USD$ 7 million in 

removing lost fishing gear during the past 13 years (Northwest Straits Marine Conservation Initiative, 

2014). 
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‘Trans Mountain Response to U.S. Tribes IR No. 1’ states that “tanker owners carry appropriate 

levels of insurance that can address damages such as the loss of fishing gear” (1.2.06).  This does not 

address the root cause of the issue and associated ecological impacts from derelict gear.  

Furthermore, unless full time monitoring of gear is undertaken it would prove difficult to identify a 

guilty party and therefore it is very difficult for a fisherman to identify a specific vessel in order to 

seek redress. 

2.7 INTRODUCTION OF INVASIVE SPECIES 

As vessels load cargo, ballast water is discharged in the local environment.  The impacts of aquatic 

invasive species on marine ecosystems has been well documented (V8A 7.6.9.4).  The resulting 

impacts and damage to ecosystems have impacts on Tribal Fishing activities.  Current regulations in 

the U.S. and Canada require ballast water to be exchanged at least 200nm outside of national limits 

(see SOR/2011-237) or the ballast water must be treated before discharge.  Whilst there is no 

evidence to suggest that vessels operating to Kinder Morgan will be more or less likely to introduce 

species, the increased number of international vessels will undoubtedly increase the risk of invasive 

species introduction.   

It also remains possible that invasive non-native species are transported on vessel hulls, not just 

from ballast water, and any increase in international vessel activity will also increase the risk of 

introducing such species. 

2.8 SUMMARY 

In summary, the analysis and documentation provided by Trans Mountain does not adequately 

address the impacts of the project to the U.S. Treaty Tribes.  The project would demonstrably have 

an impact upon the access to usual and accustomed fishing grounds as well as impacting on 

navigation safety of fishermen operating in the Salish Sea.  As such, this high level summary 

concludes that the effect of the Trans Mountain project is beyond de minimis to Treaty Tribes and 

therefore impedes their rights to fish in their “Usual and Accustomed” areas under the Stevens 

Treaties. 
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