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Preamble 

One hundred years on from when the Engineering Profession Act was first passed into BC law, our duty 

as Professional Engineers remains the same: to protect the public.  

We must continuously remind ourselves that, as Professional Engineers, our “exclusive right to practice” 

our profession is afforded to us solely if we “uphold and protect the public interest and exercise the duty 

of professional care.”1 

Indeed, as the Engineers and Geoscientists B.C. Code of Ethics states, we shall “hold paramount the 

safety, health and welfare of the public, the protection of the environment, and promote health and 

safety within the workplace2.” Moreover, the professional code also holds us to providing an opinion on 

professional engineering matters “only when it is founded upon adequate knowledge and honest 

conviction3.” 

It is from this acknowledgment of professional duty that we, the Concerned Professional Engineers 

Society (CPE), submit the following report.  

 

1. The Issue  

The three main components that comprise the Trans Mountain Expansion (TMX) in British Columbia – 

the twinned pipeline, the Burnaby Mountain Tank Farm (BMTF), and shipping operations – are 

inextricably connected. Each component directly affects the environment and public safety and must be 

addressed appropriately with regards to the project as a whole.  

 
1 Executive Director & Registrar, APEGBC. 2007.  
2 Code of Ethics (2020). Article 1. Engineers and Geoscientists BC.  
3 Code of Ethics (2020). Article 3. Engineers and Geoscientists BC.  



 

2 
 

Troublingly, of the three components that make up TMX, the pipeline has been given almost singular 

attention by governments at both the provincial and federal level. As such, little discussion or attention 

has been afforded to the BMTF or TMX tanker operations. These shortcomings carry serious life-

threatening dangers and equally serious pollution dangers, including fire risks and toxic off-gassing. 

Even if located in rural wilderness far from populated areas, these risks would be seriously concerning. 

When it comes to TMX, however, it must be remembered that the danger sits on the doorstep of the most 

densely populated region of British Columbia.   

Also at issue is the continued use of Kinder Morgan (KM) legacy procedures and engineering values, 

despite the fact that the pipeline is now owned and operated by Canadians. As a private corporation, 

Kinder Morgan’s avowed approach selected the bare minimum of federal and provincial standards in an 

effort to pursue the lowest possible costs,  

Further issues include how the now-defunct National Energy Board had accepted without question the 

project operations proposed in Kinder Morgan’s original application: namely that additional tanker traffic 

would only undergo a sevenfold increase. The quoted figure of a sevenfold increase assumes the current 

number of loadings at Westridge Marine Terminal per month to be at least five. In fact, David J. Huntley 

(Professor Emeritus, Physics Department, Simon Fraser University) tabulated that considerably fewer 

tankers were loaded every month in previous years.4 With these findings in mind, one must therefore 

recognize the reality of an up to twenty-seven-fold increase in tanker loadings for the proposed TMX.   

There is also the issue of TMX’s impact on BC’s salmon population. Between Edmonton and the 

Westridge Terminal in Burnaby, countless spawning waterways in the Fraser River system would be 

crossed.  

Additional concerns will be addressed in later sections of the report: the outdated financial information 

carried forward from the original NEB considerations; the capacity of the BMTF and the resulting 

structural problems; the lack of proper procedures for shipping operations; the overly high risk of oil 

spills or tanker collisions; the unknowns of diluted bitumen; and the potentially devastating impact on 

marine wildlife.   

 

2. Federal Energy Regulator Mandates 

The National Energy Board (NEB) was originally formed in 1959 with the task of influencing the policies 

“which will best serve the national interest in relation to the export of energy and sources of energy from 

Canada.” In fact, creating the NEB was ironically part of an effort to depoliticize the process by which 

pipelines are approved. Indeed, in a strange paradox, the NEB possessed the dual roles of energy policy 

advisor and energy project adjudicator, meaning that “it played the unusual role of advocating for certain 

policies that it developed, in proceedings over which it was also the judge.”5  

These issues, present since its creation, have been especially visible over the past twelve years, a period in 

which significant changes were made to the NEB’s mandate. In its “Strategic Plan” from 2008-2011, the 

NEB’s vision and purpose were laid out as follows: 

 
4 Huntley, David J. “Crude Oil & Other Tankers at WMT.” North Shore NOPE.  
5 West Coast Environmental Law. “National Energy Board.” wcel.org/program/canadas-environmental-

reviews/national-energy-board 

https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/3614457/3615225/3634705/3718306/A96413-3_Huntley_Appendix_A_-_report_Tankers_at_the_Westridge_terminal_-_NSNOPE_%28nov_30_2018%29_-_A6L5F4.pdf?nodeid=3718307&vernum=-2
https://www.wcel.org/program/canadas-environmental-reviews/national-energy-board
https://www.wcel.org/program/canadas-environmental-reviews/national-energy-board
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“Vision: The NEB is an active, effective and knowledgeable partner in the responsible 

development of Canada’s energy sector for the benefit of Canadians.” 

“Purpose: to promote safety and security, environmental protection and efficient energy 

infrastructure and markets in the Canadian public interest within the mandate set by Parliament in 

the regulation of pipelines, energy, development and trade.”6 

The “Strategic Plan” amended on April 1, 2011, contained some key differences: 

 “Vision: The NEB is active and effective in Canada’s pursuit of a sustainable energy future.” 

 “Purpose: We regulate pipelines, energy development, and trade in the Canadian public interest.”  

The updated NEB mandate from April 2011 onwards is understood to have reflected the direction of the 

Conservative Federal Government in streamlining the NEB Strategic Plan to shorten review times. Safety, 

security, and environmental protection were removed from the mandate. These omissions were not lost on 

the Canadian public who signed up in record numbers – and were denied standing in equally record 

numbers – to intervene in the TMX hearings.   

The TMX hearings were roundly condemned as the proceedings of a captured regulator. Their approval of 

the pipeline was quashed by the Federal Court of Appeal and, in 2019, the National Energy Board was 

disbanded and a new agency was set up by Bill C69, the Canada Energy Regulator Act. 

The Canadian Energy Regulator’s (CER) mandate changed as follows: 

“The Regulator’s mandate includes: 

a) making transparent decisions, orders and recommendations with respect to pipelines, power 

lines, offshore renewable energy projects and abandoned pipelines; 

b) overseeing the construction, operation and abandonment of pipelines, interprovincial power 

lines and international power lines and overseeing work and activities authorized under Part 5 

as well as abandoned facilities; 

c) making orders with respect to traffic, tolls and tariffs and overseeing matters relating to 

traffic, tolls and tariffs; 

d) making decisions and orders and giving directions under Part 8 with respect to oil and gas 

interests, production and conservation; 

e) advising and reporting on energy matters; 

f) providing alternative dispute resolution processes; 

g) exercising powers and performing duties and functions that are conferred on the Regulator 

under any other Act of Parliament; and 

h) exercising its powers and performing its duties and functions in a manner that respects the 

Government of Canada’s commitments with respect to the rights of the Indigenous peoples of 

Canada.”7 

CER’s move to provide greater transparency than its predecessor is commendable and necessary, however 

the new agency is still in its infancy. It remains to be seen the extent to which the CER reverses the 

outdated and flawed practices that characterized the NEB. 

 
6 National Energy Board (2015). “Final Audit Report of the Enbridge Pipelines.” NEB Onshore Pipeline 

Regulations. 
7 Section 11, Canada Energy Regulator Act. laws-lois.justice.gc.ca/eng/acts/C-15.1/FullText.html  

https://www.cer-rec.gc.ca/sftnvrnmnt/cmplnc/rprts/dt/2014/E101-wrnss/index-eng.html#wb-tphp
https://laws-lois.justice.gc.ca/eng/acts/C-15.1/FullText.html
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3. The Pipeline 

Completion of the Trans Mountain Pipeline Expansion would nearly triple TM’s current capacity, 

allowing for an increase of 590,000 barrels per day (bpd). The expansion project consists of adding a 

secondary, twinned pipeline that would carry heavier oils from the Alberta Oil Sands to the Burnaby 

Mountain Tank Farm and to subsequent loading into ocean-bound oil tankers. The existing pipeline 

would then carry refined products and synthetic or light crude oils.  

Although pipeline proponents have long maintained their ability to detect and shut down the possibility of 

any hazardous substances leaking from the pipeline, little proof of this ability actually exists. That the 

TMX route crosses a considerable number of spawning waterways in the Fraser River system is a matter 

of particular concern when it comes to spill risk. Any pipeline rupture or terrain upheaval has the potential 

for catastrophic environmental consequences, and the twinned pipeline would undoubtedly add significant 

risk. Concerns surrounding possible marine spills are dealt with in-depth in Section 7’s “Risk Analysis.”   

Another stark reality is that pipeline construction is rarely completed on-time and the final costs are 

higher than initial estimates (addressed in Section 5). Thus, TMX’s 2022 completion date should not be 

considered a guarantee.  

With the environmental risks, delays, and costs of pipeline projects in mind, one must recognize that 

pipeline twinning is not the only way to increase export capacity – alternatives are available. Not only are 

there alternative methods to increase capacity by 590,000 bpd, but, most importantly, these alternatives 

could even be brought into practice before the proposed completion date of TMX. 

One such alternative method for exporting Albertan oil is Enbridge’s Line 3 which runs from Edmonton 

to Superior, Wisconsin. The pipeline has been in service since 1968 but the current replacement project 

will update and increase the pipeline’s capacity. The Canadian section has been replaced and is already in 

service, adding an additional 100,000 bpd capacity to Albertan crude oil exports. By the time the 

American portion of the pipeline has been replaced, another 290,000 bpd will have been added, bringing 

the total capacity increase from Line 3 to 390,000 bpd.8 

Various technological improvements to the Enbridge Mainline (the extensive North American pipeline 

network of which Line 3 is a part) will see an approximately 200,000 bpd capacity increase for Albertan 

oil exports.9 Half of this additional capacity will come from reduced shale exports, thus affording more 

space for the transportation of oil. The other 100,000 bpd of additional capacity will be a result of drag-

reducing agents (DRAs) being added to the substances transported in the pipeline. 

Finally, with there no longer being much need in Alberta for condensate from the Midwest, the Southern 

Lights Pipeline will be reversed in order to begin transporting crude from Alberta down to the U.S. This 

direction reversal will add another 100,000 bpd of export capacity.10  

In total, these alternative routes amount to approximately 690,000 bpd of additional capacity. This total 

covers only the capacity improvements resulting from Enbridge-owned projects. Meanwhile, TC 

 
8 Enbridge (Jan. 2020). “Line 3 Replacement Program.” 
9 Oil Sands Magazine (Dec. 2018). “Enbridge Hatches a Plan to Export More Canadian Barrels.” 
10 Ibid. 

https://www.enbridge.com/projects-and-infrastructure/projects/line-3-replacement-program-canada
https://www.oilsandsmagazine.com/news/2018/12/12/enbridge-hatches-a-plan-to-export-more-barrels-without-building-new-pipelines
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Energy’s Keystone Pipeline will add 50,000 bpd through the use of DRAs while the Plains All American 

Pipeline expansion will further capacity by at least another 80,000 bpd.   

Finally, there is also significant work being done in the development of solid bitumen. CanaPux and 

BitCrude are two promising technologies under development and would allow for bitumen to be 

transported in rail cars or freighters as a common bulk material like coal in quantities equal to or greater 

than the oil being moved through a new TMX pipeline. Solid bitumen technology is further discussed in 

Section 8.4.  

 

4. Burnaby Mountain Tank Farm 

The best available reference for the Burnaby Mountain Tank Farm (BMTF) is the outstanding 2015 report 

by Chris Bowcock, Deputy Fire Chief of the City of Burnaby.11  

In its Executive Summary, the report states:  

“Based on the findings of the analysis, the Burnaby Mountain Terminal is not the appropriate location for 

the expansion…as it poses significant constraints from an emergency/fire response perspective, including 

but not limited to safety of firefighters and effectiveness to combat fire; containment and extinguishment 

of fire/spill/release; evacuation of employees within the Burnaby Mountain Terminal facility; evacuation 

of adjacent neighbourhoods, as well as broader areas impacted by release of sulfur based gases, toxic 

smoke plumes; and protection of adjacent properties, including conservation lands.” 

The report’s findings are startling. Bowcock claims that the TMX proposal complies only with the bare 

minimum requirements of federal and provincial codes. As a result, the expansion project lacks both the 

fire protection plans necessary for the BMTF facility and the best practices for petroleum storage, 

practices that are generally industry-standard.  

At issue is the expansion project’s reversal of countermeasures initially put in place to mitigate risks and 

control potential hazards. These countermeasures primarily addressed problems with the layout of BMTF 

and were intended to fix fire and safety issues such as insufficient spacing between tanks, dangerously 

short distances between tanks and the fenceline, and a lack of safe deployment positions for firefighting 

operations. Now with the proposed expansion project, these initial dangers have returned: there will be a 

33% reduction in overall tank spacing; a 30% reduction in the average tank to fenceline distance; and all 

proposed storage tanks “do not provide safe deployment positions for fire operations in all wind 

conditions.” 

The report also lists “hazard events” – possible events, on-site or otherwise, that could lead to catastrophic 

consequences. Such events include earthquakes, large fires from a tank boilover (eruption) or gas leak, the 

release of toxic gases, and freshwater contamination. The geographical location of BMTF means that if 

any of these hazard events were to occur their consequences would be widely felt. For example, any fire 

at the tank farm carries the high likelihood of spreading to the densely populated areas adjacent to 

Burnaby Mountain. Moreover, a 66% reduction of the distance between heat sources and surrounding 

wildlands, as proposed by TMX, means that any terminal fire would carry immediate risk of igniting a 

wildfire that would quickly spread to populated areas. The impacts of any fire event would be felt far 

 
11 Bowcock, Chris. “Trans Mountain Tank Farm Tactical Risk Analysis.” City of Burnaby Fire Dept. 1 May 

2015. 

https://www.burnaby.ca/assetfactory.aspx?did=16919
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away – smoke, for instance, may contain sulphur dioxide which carries health risks for populations living 

as far as five kilometres downwind.  

 

4.1 Structural Design Considerations 

Further BMTF concerns involve the structural integrity of the 1953 oil storage tanks themselves. Gordon 

L. Dunnet P. Eng. (Retired), a structural engineer, conducted independent reviews of various structural 

design considerations associated with TMX.12 His findings on the seismic risks associated with the 

external floating roof (EFR) tanks at BMTF have, with consent, been restated below. (Minor edits have 

been made for concision). 

“Serious Structural Engineering Design Issues for Investigation by EGBC” (G.L. Dunnet, 2020) 

Kinder Morgan Canada’s (KMC) Expansion Project will triple the storage capacity of the existing 

Burnaby Mountain Tank Farm to over five million barrels, stored in twelve existing and fourteen new oil 

storage tanks on the same footprint. Nine of the existing tanks from 1953 are now 66-years-old or more, 

designed as water storage tanks but without horizontal wind and seismic load requirements. Seismic or 

earthquake loading was introduced in American Petroleum Institute (API) design codes in 1980. 

Six of the nine tanks from 1953 are external floating roof (EFR) type and the three others are internal 

floating roof (IFR) type. The EFR Tanks don’t have metal roofs and deflect horizontally during 

earthquakes, creating sloshing waves in the tank. The IFR Tanks have fixed metal roofs, much lower 

horizontal deflection and eventually fail by crushing the tank walls above the foundation. An additional 

three IFR type tanks were added in 1988. 

The BMTF is located next to subdivisions, an elementary school, and the only Emergency Fire Response 

and Evacuation Routes for Simon Fraser University and residences at UniverCity. KMC’s engineer 

should thus have assessed the existing tanks for seismic capacities, verified the 66-year-old welded 

connections, verified the steel material yields and chemical properties, and tested the original cut and fill 

soil foundation under the tanks. Instead, KMC’s structural engineer followed Trans Mountain’s company 

policy by ignoring all seismic code upgrades for existing facilities and designing only the new storage 

tanks in the three-fold BMTF expansion. The engineer also failed to investigate any of the possible 

structural deficiencies of the 1953 tanks, apparently assuming the existing tank design wouldn’t create 

additional serious seismic and fire safety risks for the surrounding residents, the students and staff at SFU, 

the Forest Grove Elementary, and the residents of UniverCity.  

KMC’s Structural Engineer ignored EFR tank sloshing failure history: 

KMC’s structural engineer chose to increase the BMTF hazardous material storage capacity while 

ignoring EFR tank failures in seven earthquakes between 1964 and 2011 and five serious fires ignited 

during these earthquakes. KMC’s structural engineer also ignored the failure of six EFR Tanks during the 

7.4-magnitude Kocaeli earthquake in 1999 that ignited a serious five-day fire and destroyed over thirty 

tanks at the Tupras Refinery in Turkey. These 1961 Tupras EFR and IFR Tanks had been designed to 

California’s seismic code requirements by California Structural Engineers (either the 1956 City of Los 

Angeles seismic code for 0.133g force or the 1960 SEAOC seismic code for 0.10g force). These 1961 

EFR Tanks still failed from excessive sloshing at 0.322g, during 45 seconds of shaking. The current 

 
12 Dunnet, Gordon L. (2020. “Serious Structural Engineering Design Issues for Investigation by EGBC.”  
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NBC2015 seismic design code earthquake for the BMTF is similar in magnitude and duration to the 1999 

Kocaeli earthquake.  

Following the tank failures in Turkey, specific warnings were issued stating that all pre-1970 EFR tanks 

on the American west coast must be re-investigated for possible failure by sloshing.13 Furthermore, 

seismic recording station readings and EFR sloshing wave measurements were used to develop a 

computer analysis that matched the Tupras EFR tank sloshing failure. From this analysis new design 

procedures for EFR tank sloshing were issued in proceedings of the 2008 World Conference on 

Earthquake Engineering (WCEE).14 

Nonetheless, KMC and Trans Mountain ignored the specific warnings in 2000 and 2004 to investigate 

their six EFR tanks from 1953 for sloshing failure. The 2008 design procedures for EFR tank sloshing 

during earthquakes were also ignored. When I raised questions in November 2017 about the 1999 Tupras 

Refinery tank failures and the Pacific Earthquake Engineering Research Center (PEERC) warnings, 

Kinder Morgan Canada refused to forward my concerns to their structural engineer. I believe that 

KMC/Trans Mountain’s failure to heed warnings about their six EFR tanks from 1953 and their ignoring 

of new EFR sloshing design procedures from 2008 is unconscionable, as is their failure to notify the City 

of Burnaby, Simon Fraser University, and the National Energy Board (now Canadian Energy Regulator) 

of potential serious seismic risks.   

KMC’s “Appendix B2” BMTF expansion risk assessments ignored 1953 oil tanks: 

KMC’s Senior Manager falsely claimed that TMX Appendix B2, issued in February 2017, analyzed all 

existing and new storage tanks in their Seismic and Fire Risk Assessment Report, a report that concludes 

only a minor seismic risk of a tank explosion during an earthquake. Yet, the structural engineer ignored 

the warnings for 1953 EFR tank seismic sloshing failures and followed the Trans Mountain policy to 

ignore the seismic capacities of existing tanks. Why did KMC's professional engineers calculate the 

seismic failure capacity of the new IFC tanks (designed to NBC2015) to determine seismic risk when they 

ignored the 1953 EFR tanks which were the most likely to fail in an earthquake?   

In an email from December 12, 2017, KMC’s Senior Manager for TMX falsely claimed that “the focus of 

the risk assessment is structural failure resulting in loss of primary containment, rather than on sloshing 

effects. As corroborated by the assessments of damage from the Kocaeli earthquake, sloshing damage 

does not typically result in loss of primary containment and over-topping spills resulting from sloshing 

are much smaller than those resulting from shell or piping failures.” This email describes the structural 

failure of IFR tanks, not EFR tanks.  

If KMC’s structural engineer had analyzed the six EFR tanks for sloshing failure during the NBC2015 

Design Code Earthquake, they would have found that the six 1953 EFR tanks would have failed first at a 

significantly lower earthquake force than the Appendix B2 IFR new tank analysis. The actual seismic 

(and fire) risks will be significantly higher than the Appendix B2 figures. I believe that all the 1953 tanks 

have to be removed from service in order to reduce the seismic risks to the Feb 2017 Appendix B2 levels.  

Brief Summary of Structural Seismic Response Issues: 

 
13 Pacific Earthquake Engineering Research Centre (Dec. 2000). “Structural Engineering Reconnaissance of 

the August 17, 1999, Kocaeli Earthquake.”  
14 Yazici, G. & Cili, F (Jan. 2008). “Evaluation of the Liquid Storage Tank Failures in the 1999 Kocaeli 

Earthquake.” 14th World Conference on Earthquake Engineering.  

https://peer.berkeley.edu/sites/default/files/0009_h._kenneth_j._elwood_a._whittaker_k._mosalam_j._wallace_j._stanton.pdf
https://peer.berkeley.edu/sites/default/files/0009_h._kenneth_j._elwood_a._whittaker_k._mosalam_j._wallace_j._stanton.pdf
https://www.researchgate.net/publication/228894607_EVALUATION_OF_THE_LIQUID_STORAGE_TANK_FAILURES_IN_THE_1999_KOCAELI_EARTHQUAKE
https://www.researchgate.net/publication/228894607_EVALUATION_OF_THE_LIQUID_STORAGE_TANK_FAILURES_IN_THE_1999_KOCAELI_EARTHQUAKE
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Between 1964 and 2011, EFR failure under sloshing occurred during seven earthquakes. Serious 

petroleum fires occurred in five of those instances, with out-of-control burning for two to fourteen days. 

Intense heat generated from a petroleum fire would destroy adjacent IFR tanks, like happened in the 1999 

Kocaeli fire: it burned out of control for five days, destroyed over 30% of the tank farm, triggered an 89-

strong firetruck response, caused an evacuation of a 3km radius, and was clearly visible in satellite 

imagery.  

Other serious structural design errors include:  

- The failure to investigate and test the existing welded joint connections in all nine of the 1953 

tanks to verify whether the steel plate was weldable steel. (Until a 1957 revision, steel plate 

wasn't fabricated for welding - weldable steel plate was a special order).Welds could be defective 

with cracks liable to fail under cyclical earthquake shaking and sloshing, unless the steel was pre-

heated and held within a specific temperature range while welding or a special order for weldable 

steel. 

- The failure to investigate possible deficiencies in the original site preparation for the 1953 tanks. 

The existing cut and fill was designed for gravity load only and the tank foundation is likely a 

perimeter concrete ring beam. Excavated soil may have been used for the tank foundation and the 

nearly 70-year-old drainage system may no longer divert water away from the tank bases. If 

excavated soil was used for the tank base, it possibly will liquefy and rupture the tank under 

seismic load. A geotechnical engineer would have to test existing tank foundation soils to 

determine maximum soil pressure capacities under seismic load and assess possible sites. 

- The failure to investigate the existing floating roofs on all tanks from 1953 and whether they are 

modified to mitigate sinking during earthquake loading (which would expose the oil surface and 

could ignite a full surface petroleum tank fire) or whether the perimeter seals are metallic and 

need replacing, to prevent sparking (by steel-to-steel impacts) during sloshing from igniting a 

perimeter ring fire. (Failure mode of the 1999 Tupras EFR tanks igniting the near catastrophic 5-

day fire).     

The structural investigations, opinions, and structural conclusions presented above belong to Gordon 

Dunnet (P. Eng. Retired) alone. The failure of KMC’s structural engineers to protect life safety in 

accordance with Engineers and Geoscientists BC Code of Ethics will be covered in an upcoming report.  

Additional support and input has been provided by Dr. John Clague, P. Geo. (Professor Emeritus, SFU 

Department of Earth Sciences); David Huntley (Professor Emeritus, SFU Department of Physics); Mr. 

Karl Perrin (B.R.O.K.E. spokesperson and resident of UniverCity); and Mr. Svend Robinson (Federal 

Candidate for Burnaby North Seymour, 2019 Election).  

 

 

5. Financial & Business Case 
 

5.1 Pipeline Costs 

The last detailed capital cost estimate for the Trans Mountain Expansion was filed with the National 

Energy Board during the 2013 Toll Hearing. At that time, costs above the 76% capped amount were the 
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responsibility of parent company Kinder Morgan. The remaining 24% of costs were referred to as 

‘uncapped’ because they could be passed on to shippers in toll rates. 

 

Figure 1: Cost estimate filed with Schedule B to FSA & TSA, January 10th, 2013. (All figures in millions 

CAD).15 

Any increase in the capped costs above the $4,245,600,000 CAD shown in the cost estimate would have 

to be borne by Kinder Morgan (KM). KM was required to give the shippers a notice of adjustment within 

30 days of issue of the Certificate of Public Convenience and Necessity, together with the CPCN Cost 

Estimate containing a breakdown of the Capped Costs and Uncapped Costs. 

During their 3rd quarter earnings conference call on October 21, 2015, Kinder Morgan Canada’s CEO Ian 

Anderson attempted to stealthily reference currency exchange rates to mask cost increases:  

“As far as the costs go, we’ve been reporting…um…$5.4 billion US dollars for the project for a number 

of quarters now and that is still a good forecast. The project was originally…um…filed with the regulator 

as a $5.4 Canadian dollar project so if you convert the $5.4 American, that’s about $6.8 Canadian today 

and a few things have driven that. Most of them scope changes to the project, foreign exchange on non-

Canadian sourced goods and materials as well as the impact of the delay. So if you add those three 

factors together, the project is currently sitting at about a $6.8 billion Canadian forecast, or about the 

$5.4 billion US we have been reporting.”16 

Then on March 9th, 2017, Kinder Morgan issued a news release stating that “Kinder Morgan’s final cost 

estimate and increased tolls reflect the updated project cost of $7.4 billion CAD.” This higher cost, they 

 
15 Allan, Robyn (Dec. 2019). “Are Canadians Subsidizing Trans Mountain?” 

robynallan.com/uploads/2019/12/04/Are-Canadians-Subsidizing-Trans-Mountain-December-4-2019.pdf 
16 Robyn Allan (Nov. 2015) “Cost of Kinder Morgan’s Pipeline Expansion Quietly Rises to $6.8 Billion.” 

National Observer. 

https://www.nationalobserver.com/2015/11/17/opinion/cost-kinder-morgans-trans-mountain-expansion-quietly-rises-68-billion
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explained, was the result of numerous factors including “the NEB’s 157 conditions and project changes as 

a result of public feedback such as thicker pipe wall, additional drilled crossings in environmentally 

sensitive areas, and the Burnaby Mountain tunnel.”17 

This cost estimate and the revised tolls were triggered by the issuance of a “Certificate of Public 

Convenience and Necessity” by the NEB on December 1st, 2016.18 The updated $7.4 billion CAD budget 

reset the cost sharing arrangements such that the shippers are responsible for the entire cost to this 

amount, and the cost sharing of capped and uncapped costs are triggered by any budget overruns. 

Since that time, no formal price breakdowns have been provided yet two cost increases have been 

announced. The first, filed with the U.S. Security and Exchange Commission by Kinder Morgan in 

August 2018, advanced the completion date to December 2021 and quoted a total cost amounting to $9.3 

billion CAD. Neither Ottawa nor Trans Mountain formally adopted this higher cost estimate claiming that 

there was no update on the last estimated project cost of $7.4 billion CAD. The second and most recent 

announcement came in February 2020 after the dismissal of four Federal Court of Appeal challenges and 

quoted a final cost, excluding contingency, of $12.6 billion CAD ($13.2 billion CAD including all 

contingency accounts).  

It is clear that the federal government made the purchase of the existing TM pipeline and its expansion as 

attractive as possible to KM and the new assumed shippers. Ottawa agreed to a share purchase rather than 

an asset purchase which created a taxation structure favourable to KM. At the same time, tolls were being 

set based on a book value of $1 billion CAD even though the government paid around $3 billion CAD for 

the existing pipeline. These arrangements amounted to a higher purchase price for an ageing pipeline and 

lower tolls charged to shippers. Undoubtedly, these are subsidies of which Canadian taxpayers will be 

forced to bear the brunt.  

The nature of these cost increases calls into question the viability of the TMX project. Who is to know 

what will be the real final cost of the project? Moreover, if the true costs were known at the outset, would 

the project have ever been granted approval in the first place? 

 

5.2 Business Case 

Prior to 2017, TMX’s business case was founded on the principle of cost recovery for any increase in the 

“As-Built” costs of the expansion over the $7.4 billion CAD estimate from the 2016 Certificate of Public 

Convenience and Necessity (CPCN). This cost recovery was to be achieved using the methodology found 

in 3.2 ‘Firm Service Toll Determination’ of the Facility Support Agreements signed by Trans Mountain 

and its Shippers:  

“3.2(b): Within sixty (60) days of the issuance of the CPCN, the Carrier will deliver 

the CPCN Cost Estimate, together with a revised toll component (the “Revised Toll”). 

The Carrier will use all reasonable technical and commercial efforts during the 

Expansion to achieve a Class II/III CPCN Cost Estimate, in general accordance 

with AACE International recommended practices, which shall have a deemed 

Accuracy of +15%/-10%, with the Base Estimate assumed to be the P20 Cost.19 

 
17 Kinder Morgan (Sept. 2017) “Trans Mountain Completes Final Cost Estimate Review with Shippers.”  
18 National Energy Board (Dec. 2016). Certificate OC-064. 
19 The P20 cost means, in respect to a cost estimate probability distribution, the cost at which 20% of the 

project cost outcomes are lower. 

https://ir.kindermorgan.com/news/news-details/2017/Trans-Mountain-Completes-Final-Cost-Estimate-Review-with-Shippers-Maintains-Strong-Commercial-Support-for-Expansion-Project/default.aspx
https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/2981674/3084359/A80871-3_NEB_-_Certificate_OC-064_-_Trans_Mountain_TMX_-_OH-001-2014.pdf?nodeid=3083938&vernum=-2
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The Revised Toll shall be determined as the amount of the Fixed Toll component 

of the Indicative Toll for the applicable Service Option plus or minus: 

$0.07 per barrel for every one hundred million dollar 

($100,000,000) increase or decrease, respectively, 

in the CPCN Cost Estimate from the Initial Cost Estimate 

If the Revised Toll exceeds the Open Season Toll Limit, the Shipper shall have the right to 

terminate this Agreement pursuant to Section 5.4(d).”20 

 

Schedule C of the Facility Support Agreements ‘Toll Principles’ further provided for an annual increase 

of 2.5% in the Fixed Toll and a Variable Toll to recover power costs, other uncontrollable costs, and to 

share revenue with shippers from volumes shipped in excess of 85% of pipeline capacity. 

Had this escalation clause in the Facility Support Agreements been followed and the $12.6 billion CAD 

cost estimate from February 2020 been used, tolls on oil shipped through the existing pipeline from 

Edmonton to Burnaby (which stood at an average of $5.17/barrel in 2017) would have risen by 

$3.64/barrel to $8.81/barrel in 2020, easily triggering shippers’ right to terminate. When compared with 

this figure of $8.81/barrel, the current average Net Toll of $3.78/barrel21 is startling. A cost of 

$3.78/barrel is barely higher than the amount required to cover the estimated cost overruns, amounting to 

43% of a toll which would recover the actual construction and operating costs of the expanded system.  

In addition, there is a parallel process referred to as the Incentive Toll Settlement (ITS) for determining 

tolls on the existing unexpanded pipeline system, negotiated every three years between Trans Mountain 

and its shippers, subject to approval by the Canadian Energy Regulator (CER). The 2019-2021 ITS 

between Trans Mountain and its shippers, which was approved by the CER, locks in the toll subsidy to 

shippers for three years, with provisions for an extension of up to two more years until the expansion 

project is complete.  

At least two complaints were filed with the CER claiming that the ITS toll rates were based on an 

artificially low value for the assets, did not include interest expense on borrowed money, and 

compromised the government’s ability to sell Trans Mountain back to the private sector. However, since 

neither TM nor its Shippers had any interest in paying for the expansion, and the CER dismissed the 

complaints, the Incentive Toll Settlement was approved on March 8th, 2019.  

Why does this matter to Canadian taxpayers? Keeping the tolls artificially lower than those dictated by 

commercial market terms means that Trans Mountain is now failing to charge shippers who use the 

pipeline what it costs Trans Mountain to own it.  The difference between the actual costs of ownership, 

and the tolls received for product shipped by the pipeline over the next five years, will total an estimated 

$3.5 billion CAD.22 This cost is in effect a subsidy and will need to be borne by the Federal treasury or 

paid for with taxpayers’ money. 

The subsidized shipping of oil through the Trans Mountain Pipeline has the effect of undercutting 

alternate methods of delivery like shipping by rail or development of solid bitumen. Pipeline and rail 

 
20 Section 5.4(d) states that shippers may terminate Facility Support Agreements within 30 days of 

receiving notice of the fixed portion of the Revised Toll if it exceeds the Open Season Toll Limit. In 2013, 

this was published as $5.92/barrel for oil shipped from Edmonton to Westridge. 
21 Trans Mountain’s Tariff No. 108, effective January 1st, 2020, shows the average Net Toll for oil shipped 

from Edmonton to Westridge Terminal to be $3.78/barrel.  
22 Allan, Robyn (Dec. 2019). “Are Canadians Subsidizing Trans Mountain?” 

robynallan.com/uploads/2019/12/04/Are-Canadians-Subsidizing-Trans-Mountain-December-4-2019.pdf 
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companies who are required to operate on commercial principles find they are losing market share due to 

the unfair price cutting by Trans Mountain. Setting aside the question of whether refining and shipping 

petroleum is even profitable, these subsidies place immense weight on Canadian taxpayers and slant the 

playing field for the benefit of one carrier at the expense of others. 

 

 

5.3 Markets for Oil carried by Trans Mountain and Future Economic Viability 

The initial economic justification for the Trans Mountain Expansion was filed as Direct Written Evidence 

of Steven J. Kelly23 of IHS Global Canada Ltd. and discussed oil market supply and demand.  However, 

on July 28, 2015, Mr. Kelly was appointed a full-time member of the National Energy Board.  

Accordingly, the Review Panel struck Mr. Kelly’s evidence from the record on August 21, 2015 in order 

to maintain public confidence in the impartiality of the review process.  A hastily cobbled-together report 

by Muse Stancil24 was filed as replacement evidence in September 2015.  This report was based on a 2030 

production forecast by the Canadian Association of Petroleum Producers that was extrapolated by Muse 

Stancil to 2038, and used a proprietary model that redirected crude oil to the most valued markets based 

on transportation costs and destination prices.  The report’s price projections showed the price of Maya 

crude (the benchmark for heavy sour crude oils like Western Canadian Select) recovering from $48/bbl in 

2015 to $90/bbl in 2038.  The actual market price of WCS over the past 10 years is shown in Figure 2 

below: 

 

 
23 Direct Written Evidence of Steven J. Kelly A3S0R1 November 23, 2013. 
24 Market Prospects and Benefits Analysis of the Trans Mountain Expansion Project A4U8F8 Sept. 2015. 

https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/2451003/2385938/B1-5_-_V2_4of4_PROJ_OVERVIEW_-_A3S0R1_%28stricken_in_full%29.pdf?nodeid=2392869&vernum=-2
https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/2451003/2855290/B431-2_-_Muse_Market_Prospects_and_Benefits_Analysis_for_TMEP_Final_Errata_Clean_-_A4U8F8.pdf?nodeid=2854972&vernum=-2
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Figure 2: Ten Year Graph of WCS Market Price USD (From gljpc.com/price-charts, 08/08/2020) 

The Muse Stancil report’s demand projections were based on the 2015 International Energy Agency 

(IEA) World Energy Outlook’s ‘New Policies Scenario’ which most closely resembled the ‘IEA 2019 

Current Policies’ projection shown in Figure 3 below.  From the data, we now know that Muse Stancil 

and CAPP’s assumptions of both price and demand have proven too optimistic. 

 

During the past 50 years there have been two distinct periods when global markets for oil enjoyed high 

demand and price.  The first was from 1974-1985 when OPEC was able to enforce a successful cartel.  

The second was from 2003-2014 when rising demand from China met limited supply capacity.  During 

both these periods, the margin between the value of crude oil production at world prices and total cost of 

production, or ‘oil rent’, was wide enough to be shared among producers, shareholders and governments.  

Fossil fuel rents contributed about 3% of global GDP during these periods. 

 

From 2013 on, new US shale oil supply came into production but only because the high (Brent oil near 

$111/barrel) price of oil allowed for high cost extraction from fracked and horizontal drilled wells.  This 

contributed to reduced US demand for Canadian heavy oil, and because oil could not be legally shipped 

out of the US, ultimately aided in the 2014-2015 oil price crash, predicted with remarkable accuracy in a 

2013 Report by the International Association for Energy Economics: 

 “With U.S. shale oil production surging and profitability for U.S. domestic oil producers high and 

also with no change in sight to U.S. rules preventing crude oil exports, it is projected that WTI 

prices could fall to $50/barrel over the next 24 months.” 

In 2015, the Paris Agreement was signed, with its implementation requiring an annual decline of 2% in 

fossil fuel demand from 2020-2070 to hold global average temperature increase below 2oC.25 

Because of this, the IEA’s World Energy Outlook 2019 came up with three scenarios, ‘current policies’ 

and ‘stated policies’ where demand continued to increase, and ‘sustainable development’ where climate 

mitigation policies led immediately to peak global oil.  BP and McKinsey analysts also observed similar 

splits in projected demand between ‘reference’ and ‘rapid/ accelerated transition’ scenarios, which like 

the IEA locate peak oil before 2024: 

 

 
25 Scenario Explorer, IIASA, 2020.\ 

http://www.gljpc.com/price-charts
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Figure 3: Comparison of oil demand scenarios from the IEA, BP, and McKinsey  

 

It is crucial to note that all of these predictions were made before there was even a hint of COVID-19.  

Now that five months of data are available on the economic devastation caused by this pandemic, it can 

be reliably inferred that, without realizing what happened, the world actually passed through peak oil 

during those first few months. 

As fossil fuel demand peaks and then falls, there are two types of fossil fuel infrastructure that are 

especially vulnerable to becoming stranded assets: new infrastructure and long-life infrastructure.   

The Trans Mountain Expansion Project is both. Spending $12.6 billion CAD on new midstream 

infrastructure with a minimum life of 20 years on the assumption of continued high and stable volumes 

and returns just as peak world oil demand is passed, means having to operate and maintain an oversized 

and underutilized asset for years whose earnings may not even cover depreciation cost, much less return 

the cost of construction. 

Equity markets tend to sell down at the first sign of trouble.  In this respect, they are the early warning 

systems that “bring future risk forward”.26  With this in mind, it is instructive to look at the investment 

history of the parent company of Trans Mountain, Kinder Morgan, in the period leading up to the 

purchase of Trans Mountain by the Government of Canada.  Here is the chart of Kinder Morgan’s share 

value from 2010 to the present: 

 
26 Letter to Investors, Blackrock, January 2020. 
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Figure 4: Kinder Morgan stock chart, 2012-2020. 

At the time of their plummeting share value on December 7, 2015, Christopher Helman, a Forbes reporter 

wrote: 

 “Investors have been fleeing Kinder Morgan because, measured against its $43 billion debt load, its 

cash flows look meager, its generous dividend unsustainable. Last week Moody’s warned that it 

might downgrade Kinder Morgan’s credit rating, now just one notch above junk” 

The company clearly needed to consolidate and pay off its substantial debt load. In August 2017 Kinder 

Morgan Canada announced a $200 million share offering, the proceeds of which would be used to pay off 

debt.  The following year on May 2018, after threatening to stop all further spending on the TMX Project, 

Kinder Morgan parent company directors in Houston voted to sell their Trans Mountain subsidiary to the 

Canadian Government. 

On August 30, 2018, a mere 30 minutes after the Federal Court of Appeal quashed the federal 

government's approvals to build the project, Kinder Morgan Canada shareholders in Calgary voted 

99.98% to approve the $4.5 billion CAD sale of the pipeline to the Government of Canada.  

All the evidence points to the Trans Mountain Expansion being a stranded asset before it is even built. 

 

6. Shipping & Operations 

Should the Trans Mountain Expansion Project (TMX) be approved there is one and only one condition 

that is of paramount importance in its shipping and marine operations. Under no circumstances must 

anything deteriorate the coastal saltwater environments of British Columbia, nor the U.S. states of Alaska, 

Washington, and Oregon.  
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That the above must prevail amidst an up to twenty-seven-fold increase in tanker traffic servicing 

Westridge Marine Terminal (WMT) highlights the precarious nature of the proposed project. These oil-

carrying tankers will cause noise and light pollution while at anchor, will scatter floating garbage and 

organic waste, will excrete oily bilge water and sewage, and will lose larger refuse such as wood crates 

with steel bondage. Such a myriad of refuse and its impact on marine habitats cannot be tolerated, yet the 

establishment of shoreside facilities will nevertheless be required in order to control the disposal and 

treatment of these waste products.  

Of paramount importance in handling the environmental impact of oil tanker traffic is the issue of 

Canadian jurisdiction in waters off the B.C. coast. In the Reconsideration review performed by the now-

defunct National Energy Board, it was proposed that Canadian marine jurisdiction be limited to a 12 

nautical mile boundary. CPE believes this suggestion to be utterly unrealistic and foolhardy. Instead, we 

believe the Canadian marine jurisdiction limit must be extended to the 200 nautical mile boundary of the 

Exclusive Economic Zone (EEZ).  

An oil spill of even the smallest scale can have catastrophic effects on economic operations on B.C.’s 

coast. In such an event, any number of commercial activities would be forced to shut down: fishermen, 

fish sellers, and restaurants; whale watching and ocean tourism; ocean sports; and beach activities. 

Whether at the scale of industrial operations or seagoing recreational activities, an oil spill would have 

devastating consequences on our coastal life and economy. It must be averted at all costs.   

 

6.1 Canada/U.S. Regulations Harmonization 

For many years, American regulations have protected the Salish Sea during ongoing oil tanker operations 

between Alaska and refineries in northern Puget Sound. CPE believes Canadian regulations must be 

compatible with American protections of the Salish Sea and that anti-dumping regulations, like in the 

U.S., must be strictly enforced.  

The US Government has never been a signatory to the 1992 Civil Liability Convention, preferring to 

operate under its 1990 US Oil Pollution Act which was drafted after the Exxon Valdez oil spill. Under 

Section 1004 of this law, a vessel owner’s minimum liability for oil pollution from a 120,000 DWT 

Aframax tanker with a Gross of 60,000 tonnes would be $114 million. Any vessel lacking coverage of 

this financial responsibility would be subject, progressively, to the withholding of clearance, denial of 

entry, detainment in place, and finally seizure by and forfeiture to the United States.  

Canadian Regulations historically have been overly lenient and/or non-existent in matters of overboard 

discharges, pollution surveillance and enforcement and have been taken advantage of by coastal inside 

passage traffic. In fact, the cruise ship industry has turned B.C.’s inside passage into a “toilet bowl” 

thanks to Canada’s lax marine regulations27.  

A standard has been established by the United States Coast Guard (USCG) for ships attending refineries 

in Northern Puget Sound, Washington State. CPE believes USCG’s standard has proven effective for U.S. 

waters and should be investigated and co-opted by Canadian regulators and enforcement overseers.  

 
27 Chai, C. (2010, August). B.C. waters a ‘toilet bowl’ of raw sewage. The Vancouver Sun, Ecology.  



 

17 
 

Furthermore, there must be a concerted effort at collaboration between Canadian and American regulatory 

bodies. During times of heavy tanker traffic, switching between inspection and enforcement officers from 

either country could be arranged since the Salish Sea falls under both countries’ jurisdiction.  

Of special importance is communication from the ship to pilots conning safe passage inbound to and 

outbound from WMT. With foreign crews and language barriers between a ship’s officers and the harbour 

pilots, there are serious communication risks. In the case of emergency measures directed by escort 

tugboats or the harbour pilot, translation between crew members and local operators would be needed. 

Even short delays would jeopardize the vessel’s safe passage.   

 

6.2 Oil Tankers 

Although Trans Mountain’s Direct Evidence included a revised operations guide for Westridge 

Terminal28, there was confusion as to how much control should be exerted by TM over vessels calling at 

Westridge Marine Terminal. On the one hand, for example, it is a vessel’s responsibility to obey 

Canadian and International Regulations when in Canadian waters. In compliance with Condition 134 of 

the Trans Mountain Expansion hearing, Trans Mountain have now issued a new Vessel Acceptance 

Standard Revision29, a new Tanker Acceptance Procedure30, and a new Master’s Declaration and Vessel 

Information Checklist31. 

It is all very well for the Tanker Acceptance Procedure listed above to require that vessels attending 

Westridge Marine Terminal must have approval prior to docking. In reality, however, this would likely be 

impossibly expensive, time consuming, and impracticable. Instead, international fit-for-service vetting 

services exist for ensuring vessels meet standards required and are suitable and safe for operation. Two 

commonly used pre-approval systems, the Offshore Vessels Inspection Database (OVID) and Common 

Marine Inspection Document (CMID) are in use for this purpose. OVID is from the Oil Companies 

International Marine Forum and CPE believes it to be the more appropriate inspection fit-for-service 

standard for TMEP of pre-approved tankers attending WMT. 

Checklist item 2.5.9 of the Master’s Declaration and Vessel Information Checklist requires that “the 

vessel will secure all bilge overboard discharge valves under charge of the Chief Engineer prior to entry 

into the Canadian Exclusive Economic Zone (EEZ) and those shall remain secured until the vessel has 

departed the Canadian EEZ.” 

CPE believes that additional intermittent inspections, without prior warning to the vessel’s crew, should 

be carried out. Inspectors should board at Swiftsure Bank Buoy and overseers must have jurisdictional 

powers to, if necessary, seal off any overboard valves, sluices, and chutes (other than rain drains) for the 

duration of the vessel’s time in Canadian waters. For vessels unable to comply with Checklist Item 2.5.9, 

necessary receptive equipment must be established at WMT to handle all overboard discharges from 

every vessel for the duration of the vessel’s time in Canadian waters.  

 
28 Trans Mountain (10 October, 2018). Westridge Marine Terminal Regulations and Operation Guide, 

Revision 2. A6J6H7. 
29 Trans Mountain (11 Nov 2018). Vessel Acceptance Standard, Revision 3. A6L2A3. 
30 Trans Mountain (11 Nov 2018). Vessel Acceptance Procedure, Revision 3. A6L2A4. 
31 Trans Mountain (11 Nov 2018). Master’s Declaration and Vessel Information Checklist, Revision 2. 

A6L4H1.  

https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/3614457/3634813/3643427/A95280-25_Attachment_6.5.2_-_A6J6H7.pdf?nodeid=3642769&vernum=-2
https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/3614457/3634813/3717093/A96231-5_NEB_Reconsideration_IR_No._1.22d-Attachment1_-_A6L2A3.pdf?nodeid=3717213&vernum=-2
https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/3614457/3634813/3717093/A96231-6_NEB_Reconsideration_IR_No._1.22d-Attachment2_-_A6L2A4.pdf?nodeid=3717214&vernum=-2
https://docs2.cer-rec.gc.ca/ll-eng/llisapi.dll/fetch/2000/90464/90552/548311/956726/2392873/3614457/3634813/3718188/A96366-2_1.3_Master_s_Declaration_and_Vessel_Information_Checklist_%28Form%29_%28Ver_2%29.._-_A6L4H1.pdf?nodeid=3718190&vernum=-2
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Moreover, complete documentation for the vessel, all equipment, and for each crew member must be 

immediately available for verification at any time during a WMT inspection. No documentation shall be 

acceptable if dated prior to six months before the date of inspection. 

 

6.3 Double Hulls 

Double-hull tankers are designed to ensure that little or no cargo spillage occurs in the event of a collision 

with another ship or a fixed structure. This is certainly true in comparison to single-skin or single-shell 

vessels that regularly spill cargo in such collisions, but a double-hull nevertheless presents a variety of 

shortcomings.   

The principal shortcoming of double-hull construction is the initial construction cost, due to the additional 

material and labour as well as its substantially more complex structural design.  

There are also further problems that arise, specifically in the event of a collision. Indeed, there is a high 

probability that the stability of a double-hull vessel would be jeopardized by the flooding of one or more 

of its compartments. The sheer size of today’s tank vessels means that, should such damage occur, the 

chances of a damaged vessel returning safely to a repair facility are low. 

Relatively straightforward procedures would be required for a damaged inbound vessel. A ship heavily 

loaded with petroleum products presents an entirely different situation. Each situation would require a 

different approach, dependent on variables such as whether cargo must be off-loaded prior to undertaking 

repairs, the prevention of off-gassing from petroleum products onboard, and the safety of hot-work like 

cutting and welding. Moreover, should the vessel suffer damage below the waterline, circumstances 

would be significantly more difficult, with the vessel requiring dry-docking – a procedure that may not, as 

of yet, be possible in the Vancouver area.  

In the case of dry-docking, there is a high possibility a damaged ship would require being moved to a 

facility in Washington State. Even in a best-case scenario in which the damaged vessel could move under 

its own power, standby tugboats for monitoring and possible towing would be required. If there were a 

risk of sinkage, the possibility of flooded double-hull compartments would become serious. As such, the 

safety of moving the vessel under its own power as compared to tugboat assistance would necessitate 

consideration on a case by case basis. At every step of the way, careful coordination between ship owners, 

ship crews, local government, terminal controllers, and insurance companies would be of paramount 

importance.  

 

6.4 Pilotage & Tugboats 

It is understood that the Pacific Pilots Association (PPA) have carried out practice maneuvers to prove 

that safe passage of Aframax-size tankers, both inbound in ballast and outbound loaded, is possible 

through the restricted waterways of the First and Second Narrows highway bridges as well as the Second 

Narrows railway bridge that leads to the Westridge Marine Terminal (WMT). Such practice procedures 

are encouraging, however CPE feels that this is only the first of many steps before truly safe passage 

through these waterways can be proven.  
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In the case of a vessel veering from the centreline of the Second Narrows Bridge passage, for example, 

greater water velocity and attraction to the veered side would occur. This increased force must be taken 

into account for escort tug capabilities. At best, the total force of vessel offsets and veering has only been 

tested in a model basin facility.  

Crucially, the occurrence of disaster events far from the centre of a probability distribution are inevitably 

different in the real world. There is a temptation to use the Gaussian or normal distribution to calculate 

the probability of specific occurrences, but one must not do so. Disaster events are much more probable 

than one would calculate. The actual distributions have what are called “fat tails” or “heavy tails” which 

arise from so-called black swan events which are not included in the models that lead to the Gaussian 

distribution. These events are outside the realm of regular expectation, have considerable impact, and are 

often explainable only in hindsight. It is not possible to calculate the likelihood of such events, nor is it 

possible to list them, but a few examples might help the reader: 

- An earthquake causing sloshing of water in Burrard Inlet, taking tanker and tugs with it 

- A software error causing a tanker to unexpectedly veer from its path 

- Power failure of a tug when needed to keep a tanker on course 

- Failure of traffic lights on the Second Narrows bridge 

Basic human error is, of course, a further ever-present concern. The actual black swan event will likely be 

something else entirely unanticipated. This subject has been examined at length by David Etkin and 

colleagues at York University. They state that the Gaussian distribution “provides good estimates for 

many kinds of variables, but typically does not work well for disaster data.” They go on to explain that “a 

risk analysis that does not consider these rare events would result in one that is likely to be too optimistic 

and deeply flawed.”32 For reference, Etkin et al. consider a risk analysis of tanker spills off the West 

Coast, written by Det Norske Veritas and submitted to the NEB by Trans Mountain. They consider the 

assessment to be unrealistic due to what they deemed to be unjustifiable assumptions.  

Under Keel Clearance (UKC) and air-draft clearance requirements have been laid out in the Vancouver 

Fraser Port Authority’s port information Guide from 201833. Appendix B of this document provides the 

controlling depths and maximum air draft at the average of the highest high waters (HHWLT) for any 

vessels accessing the Second Narrows. These clearances are applicable for municipal water pipes, 

established channel boundaries, highway bridge underdeck girders, and seabed support piers for the 

railway and highway bridges placed on the ocean floor.  

Escort tugboats of appropriate power and force capabilities must be available in the Port of Vancouver to 

service any and all vessels attending WMT at any time. This can be a good number in order to comply 

with VFPA’s limitations on daylight and high tides. Tugboat pulling and/or pushing capability and 

deployment ahead and astern of Aframax size vessels must be tested and termed suitable for vessel size 

and the handling of possible emergency situations.  

The possibility of delayed communications between tugboats and pilots on the ship’s bridge can arise in 

many situations, thus increasing the need for attention to requirements to ensure safe passage through the 

limited clearances of the Second Narrows waterway.  

 

 
32 Etkin, Mamuji, & Clarke (2018). “Disaster Risk Analysis Part 1: The Importance of Including Disaster 

Events.” Journal of Homeland Security and Emergency Management, Vol. 15.2.  
33 Port of Vancouver (2018). Port Information Guide. International Harbour Masters’ Association.  

https://www.portvancouver.com/wp-content/uploads/2019/04/2019-05-01-PORT-INFORMATION-GUIDE-FINAL-1.pdf
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6.5 Rescue Tugboats 

Currently, a U.S. rescue tugboat is stationed at Neah Bay, at the entrance of the Juan de Fuca Strait, in 

case of an emergency with tankers serving the north Puget Sound refineries. This protocol alone is not 

enough if tanker traffic is to increase on the West Coast.  

Specifically, CPE proposes that at least two rescue tugboats be stationed on the B.C. coast to account for 

the substantial increase of tankers in B.C.’s Exclusive Economic Zone (outside of the Tanker Exclusion 

Zone mandated by Bill C-48) servicing WMT. Ideally, these rescue tugboats would be stationed on the 

Northwest Coasts of Vancouver Island and Haida Gwaii.  

Each rescue tugboat should be stationed in a dedicated position with highly trained crews, manned around 

the clock and ready to respond at minimum notice. Basic English-language skills, helicopter evacuation 

capabilities, preliminary medical facilities, and full deck-gear suitable for connecting to disabled vessels 

is necessary. Furthermore, coordination between Canadian and American rescue tugboats, extensive crew 

training, and vessel outfitting must be accomplished. Careful consideration would also be necessary for 

Alaskan rescue tugboat capabilities should TMX be approved, with tankers transiting great circle routes 

to and from Asian ports through American EEZ waters.  

 

7. Risk Analysis 

7.1 Probabilistic Analysis of Risks 

In the Letter of Comment to the National Energy Board (NEB), Concerned Professional Engineers 

Society (CPE) expressed their negative opinion of the analysis of risks submitted by Trans Mountain and 

Kinder Morgan. In doing so, CPE emphasized that it was not opposed to the shipment of Canadian 

resources overseas and believed that the development of export projects must maintain the highest level 

of engineering for safety. It is in this respect that we found the risk analysis submitted by the proponents 

to be misleading and incomplete.  

We examined the marine aspects of the Trans Mountain Expansion project and found that increasing the 

volumes of Diluted Bitumen (Dilbit) transported from the existing terminal in Burnaby, through the straits 

of Georgia and Juan de Fuca to the Pacific Ocean, presented a potential high risk to the environment and 

to the built infrastructure. 

These navigational aspects were barely considered in the analysis submitted by the proponent to the 

National Energy Board (NEB), since Trans Mountain assumed that their responsibility for the project did 

not extend beyond the pipeline terminal at Burnaby. 

Contrary to the NEB and Trans Mountain’s assertions that the OH-001-2014 proceeding fully canvassed 

“the environmental effects of the designated project, including the environmental effects of malfunctions 

or accidents that may occur”, CPE presented evidence that the spill risk analysis performed by Det 

Norske Veritas34 was misleading. CPE also obtained from the B.C. Ministry of Transportation and 

Infrastructure the March 2018 MMM Group report on Vessel Collision Risk Assessment & Mitigation for 

 
34 In B21-2 -Volume 8C 2 OF 3 TERMPOL 3.15 Risk Analysis - A3S5F6. 
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the Ironworkers Memorial Bridge. This report recommends installation of sheet pile cell dolphins and a 

truss fender to reduce the annual frequency of collapse (AFC) for this Class I bridge to below 0.0001, as 

required by CSA S6, the Canadian Highway Bridge Design Code. It is clear from this report that the 

growth rate of Aframax tankers from the Trans Mountain Expansion Project is one of the largest factors 

increasing vessel collision risk with the existing Second Narrows bridge. 

 

7.2 Oil Spill Probabilities 

The main purpose of our CPE submissions on the Trans Mountain Project was to point out that the risks 

of an accident and a bad spill, due to the increased traffic, are considerable. A Dilbit spill in the area 

covered by the project will potentially result in large environmental and economic consequences whether 

on land or at sea.  

Based on Trans Mountain’s own experts’ estimations,35 there is a ten percent (10%) probability that at 

least one major spill of 8.25 million liters or more will occur in a 50 year operating period, even with all 

the mitigation strategies proposed. Trans Mountain’s risk analysis chooses not to directly present this 

probability, preferring instead to present estimates of “return periods” for spills of different volumes. A 

return period is, by definition, an estimate of the average time elapsed between spills of a given volume. 

Therefore, as an average, roughly 50% of the spills would occur before the estimated return period and 

50% would occur after that time. For example, a return period of 500 years does not mean that “one spill 

may occur every 500 years”, as Trans Mountain says in their risk analysis. This way of presenting the 

information is misleading, could lead to the wrong conclusion that nothing will happen for 500 years, thus 

providing a false sense of safety. Therefore, the return period is not a good statistic to communicate 

probability of a spill. Of major importance is the probability that at least one spill, of a given volume, 

would occur within the operating life of the project. Given the return period and the operating life, the 

calculation of such a probability is mathematically straightforward.  

CPE were not given access to the model that Trans Mountain’s experts used to predict the return periods 

for spills. This model should be made available and a completely independent analysis of the spill risk 

should be carried out. However, assuming that the Trans Mountain estimates for return periods are 

correct, CPE has calculated the probabilities of spills of different volumes occurring within an operating 

life of 50 years, with or without proposed mitigations. These actions were defined by Trans Mountain as 

using tethered tugs all along the route, from the Terminal at Burnaby to the Pacific. Also included were 

the implementation of a Movement Restricted Area within Burrard Inlet, between First and Second 

narrows. The results are shown in Table 1 as follows: 

 

 

 

 

 

 
35 As submitted with their TERMPOL 3.15 Risk Analysis (Table 34), of November 25, 2013. 
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Table 1: Oil spill return periods and 50-year probabilities, assuming correctness of Trans Mountain 

predictions 

 

Oil spill 

volume 

(m3) 

Return Periods (in years) from Trans 

Mountain’s report 

Probability of at least one spill in 50 years 

No project Project with 

no 

mitigations 

Project with 

all 

mitigations 

No project Project with 

no 

mitigations 

Project with 

all 

mitigations 

>16,500 3,093 456 2,366 0.016 0.100 0.020 

>8,250 619 91 473 0.080 0.420 0.100 

>0.0 (any) 309 46 237 0.150 0.660 0.190 

 

The above table permits the following conclusions: 

• With no mitigations the probabilities of at least one oil spill in 50 years are too high. Thus, 

mitigations are essential and must be enforced. 

• Even with the proposed mitigations, probability of at least one oil spill in 50 years, greater than 

8,250 cubic meters, is deemed to be too high (0.10 or 10%). The probability for a large spill of 

16,500 m3 is more acceptable (0.02 or 2%), but even a more moderate spill could cause very 

substantial damage. 

• Even with mitigations, there is a 19% 50-year probability of an oil spill, regardless of volume. 

This is too high. 

 

Backers of the project argue that operations at the Burnaby terminal and shipping along the proposed 

route have been going on for a long time without any incident (albeit with a reduced number of vessels). 

For a return period of 473 years, Table 1 shows that there is a 90% probability that no spill would occur 

in 50 years. That is, not observing an incident over that time would be a quite probable event. Therefore, 

the lack of a spill occurring in 50 years cannot be used as an argument for a “safe operation.” 

 

CPE concludes that this 10% in 50 years is too high a risk to be dismissed. Why? In comparison, the risk 

in B.C of being hit with a major subduction earthquake is also roughly 10% in 50 years. Yet, even at the 

same risk level, the earthquake situation is not considered safe by any means. In fact, millions of dollars 

are currently being spent in retrofitting schools, bridges and tunnels, and in developing early warning 

systems. 

 

The proposal by Trans Mountain does not fully address the consequences of a bitumen spill. Without a 

study of these consequences it is not possible to achieve a complete study of the risks involved. This is of 

major importance as the behavior of Dilbit in seawater is not clear and has been the subject of much 

debate. There is no clear evidence that, should a spill occur, and depending on the sea conditions, Dilbit 

will stay on the surface long enough for it to be cleaned up. It can be safely said, however, that cleanup 

costs of a Dilbit spill will be very large and the consequences for the environment and marine life will be 

equally major.  

 

7.3 Risk of Bridge Collision 

CPE also believes that there has not been a proper analysis of the potential for a collision of a loaded or 

an empty Aframax-type tanker with the bridges across Burrard Inlet, particularly with the Ironworkers 
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Memorial Second Narrows and the Canadian National Railway bridges. Aframax is a medium-sized crude 

tanker with a dead weight tonnage (DWT) ranging between 80,000 and 120,000 tonnes, and a length of 

245 meters. A tanker collision with these bridges could be followed by a bitumen spill affecting marine 

life in both the Inlet and in the Vancouver harbour and beyond. Furthermore, it could result in the bridges 

temporarily being put out of commission, with very large economic consequences for the region. Thus, 

we believe it to be of major importance to consider this aspect of the project. It cannot continue to be 

ignored by the project’s proponents. 

 

Figure 5: View from Ironworkers Memorial Highway Bridge of a tanker being escorted under Second 

Narrows Railway Bridge. Photo credit: Sarama (livingsalishsea.ca) 

Figure 5 shows a tanker presently traversing under the CN railway bridge, with an opening between the 

towers of just 137m. With the length of an Aframax-class tanker being 245m, it is easy to understand the 

potential for a collision and the importance of tugboat assistance for a safe passage. In fact, this bridge has 

been hit several times in the past and rebuilt after each incident. 
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Figure 6: The railway bridge after collision with the Japan Erica, 1979. Photo credit: Unknown.  

Figure 6 shows the aftermath of the latest collision, in 1979, with the vessel Japan Erica. 

The collision risk is higher under the proposed expansion, given that the Aframax-class tankers are 

heavier vessels than the Japan Erica, and that the proposal contemplates traffic to increase to about 408 

tankers per year. 

 

 

Figure 7: 1977 Collision with the Benjamin Harrison Memorial bridge in Virginia. Photo credit: Unknown. 

CPE has also advanced the possibility that, after a collision with an outbound laden tanker and the 

collapse of the CN bridge, its superstructure could fall on the travelling tanker which, at 6.0 knots, would 
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take only 36 seconds to reach the Iron Workers Memorial bridge 110m away. This credible possibility, 

discussed previously by CPE, has not been studied in detail but it should be. Figure 7 shows this kind of 

accident in the aftermath of the 1977 collision of the Marine Floridian with the Benjamin Harrison 

Memorial bridge in Virginia, a bridge with characteristics very similar to the CN span in the Burrard 

Inlet. 

CPE was not allowed as an Intervenor during the initial hearings for the Trans Mountain Pipeline 

Expansion. CPE was only admitted as a Commenter, and a Letter of Comment was submitted to the NEB 

panel in the Fall of 2014. 

The CPE Letter of Comment described the problem as follows.  

“A laden tanker making its way from Burnaby to the ocean is susceptible to events influencing the 

probability that it may not follow the intended, safe navigational channel. These events include 

mechanical failures, human errors and environmental conditions like currents, fog and wind. Assisting 

tugboats are generally used to mitigate the effects of those events. Efficient use of tugboats will 

drastically change the probability that a tanker in distress will drift and run aground or collide with an 

obstacle (for example, a bridge pier). The possibility of a vessel collision must enter into the design of a 

new bridge or into the safety evaluation for an existing bridge if the design conditions have changed from 

those at the time of first design (for example, changes in vessel traffic or in vessel characteristics). Design 

codes for bridges have provisions in this regard: in the U.S, the AASHTO Code is the relevant guideline 

and, in Canada, is the Canadian CSA–S6 Highway Bridge Code. Both Codes offer similar guidelines for 

the determination of the probability of collision of a vessel with a bridge pier, and these guidelines have 

been recently followed in the design of the new bridges across the Fraser River: Golden Ears, Pitt River, 

Port Mann and the Skytrain Canada Line. What is important here is that these Codes recognize a 

problem area that must be addressed, and offer recommendations on how to approach the problem. 

Regarding the Second Narrows Bridges and the Trans Mountain Pipeline Expansion project, we believe 

that the problem has not been fully addressed, despite the major economic consequences of an event in 

which a tanker strikes any of these bridges and results in structural damage or even collapse.” 

Should the S6 Code be used? Yes, but it is important to not follow it to the letter and to instead study the 

problem in the spirit of the S6 guidelines. How should this be done? Of course, S6 can be directly applied 

as an approximation. S6 assumes that the position of a tanker in distress is random and could deviate 

randomly from the intended navigation line. The tanker position, on average, is assumed to be on the 

navigation line, while possible deviations are quantified by a “standard deviation” equal to the length of 

the vessel. The random position is assumed to obey a “bell-shape” curve, or a Normal curve, centered at 

the middle of the channel.  

For an Aframax tanker, with a length of 245m, the standard deviation of the possible “bell-curve” would 

then be 245m, and there would then be a 16% chance that the vessel would be beyond 245m from the 

centreline of the channel. This is obviously too great a distance compared with the available opening 

offered by the bridges, and thus the associated risk. The standard deviation would be reduced if tugboat 

assistance is used. By how much? In our Letter of Comment to the NEB, we (CPE) evaluated different 

assumptions. For example, if the standard deviation were to be reduced by a factor of 6 (to about 40m), 

the chances of collision would be reduced drastically. Therefore, the use of tugboats is essential, but the 

effectiveness of different tugboat policies in controlling a tanker in distress, under all possible conditions, 

needs to be studied in detail and it has not been.  

How to assess the effectiveness of tugboats? The Highway Bridge Code S6, although providing the 

objectives of the evaluation, cannot incorporate explicitly the influence of tugboats. For this to be done 
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one has to resort to a simulation of the dynamic interaction between the tanker and the tugboats, a 

simulation which should include the effect of the environmental parameters and the possible lack of 

communication between the personnel onboard the tanker and the tugboats. Such software for simulation 

exists and has been used by the Pacific Pilotage Association (PPA), and the Port of Vancouver, as 

described in the following report and mentioned in their Letter of Comment of June 18, 2015, to the 

National Energy Board: 

“A case study in improving tug escort procedures with the aid of simulation,” 2006, by Gregory Brooks 

(Towing Solutions Inc., USA) and Garland Hardy (LANTEC Marine Inc., Canada) 

Three further studies have been conducted by LANTEC Marine Inc. for Trans Mountain, between 2012 

and 2014. These concern an assessment of navigational issues at either the Westridge Terminal, the Strait 

of Georgia or at the Haro Strait. The studies rely on the application of a computer-based Bridge 

Simulator, with which captains and pilots can be virtually exposed to normal or emergency situations, 

including mechanical failures, different weather conditions and coordination with accompanying 

tugboats.  

The simulator used is a very sophisticated software developed by Konigsberg in Norway, under the name 

of K-Sim® Polaris - Ships bridge simulator. CPE does not have access to this software, which is used for 

maritime training of bridge crews and, at the request of Trans Mountain, has been applied to the 

simulation of possible incidents in either the Georgia or Haro Straits, and for the design of the docking 

terminal. The output included the outcome expected after, for example, a rudder failure and subsequent 

assistance from the tugboats. The studies included also the communication logistics between the 

distressed tanker and the tugboats. The reports were submitted as evidence during the original hearing and 

filed as Exhibits: 

1) B315-17 Summary Report of Manoeuvring Assessment, Haro Strait Tanker Escort Tug Force 

Analysis, Desktop Simulation Manoeuvring Study, LANTEC Marine Inc., 23 January 2012  

 

2) B20-27 Summary Report of Manoeuvring Assessment, Westridge Terminals Vancouver 

Expansion, Design Options 11 and 12, LANTEC Marine Inc., 4 October 2013  

 

3) B300-4 Summary Report of Manoeuvring Assessment, Strait of Georgia Proposed Tug Escort 

Desktop, Simulation Manoeuvring Study, LANTEC Marine Inc., 22 August 2014  

 

While this software can be said to be an essential tool for the maritime training of the bridge personnel, it 

applies to specific, isolated situations, under specific conditions, and cannot be said to constitute a study 

of the safety of the operations from beginning, at the terminal, to the Pacific ocean.  

 

The limited number of simulations that have been done only considered perceived dangerous conditions, 

with the results being very useful for the training of captains and pilots on how to deal with such 

situations. A complementary study by Ausenco Engineering Canada36 considers only a survey of the 

vessel traffic (including tankers and other vessels) under the bridges. This is essential information to 

estimate the probability of vessel collisions with the bridges, as required by the method specified in the 

Code S6. This study only reports on the traffic data and it is not an evaluation of the collision probability. 

The same software as used by LANTEC Marine Inc., when applied over many randomly created 

situations, could have been used to estimate the probability that a tanker would collide with the bridges 

 
36 Ausenco Engineering Canada (November 2013). TMEP Simulation Study Analysis of Second Narrows 

Transits. B20-17.  
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and, therefore, to decide on which tugboat policy would result in an acceptable, safe operation. This must 

be done, and CPE has suggested, through an animation of just one possible collision scenario, the need to 

perform such a study before considering final approval of the project. However, the Letter of Comment 

from the PPA offers, on the basis of their experience, useful recommendations as to the number of 

tugboats to be employed, depending on the location between the terminal in Burnaby and the Pacific 

Ocean. 

CPE was invited to participate, in November 2016, in hearings before a Ministerial Panel which was 

formed to listen to those persons or organizations not designated as Intervenors during the initial set of 

hearings. The Report from this Panel refers to the CPE participation as follows: 

“Brian Gunn, speaking on behalf of an organization called Concerned Professional Engineers, urged that 

assessors look more closely at the math in the risk calculations produced by the proponent. For example, 

the consultants stated that the ‘return period’ for a spill of at least 8,250 cubic metres (roughly 3,000 

times the Marathassa spill) is 473 years. But, Gunn said, ‘The 473-year return period presented is 

mathematically equivalent to… a 10 percent probability of a marine spill of at least 8,250 cubic metres 

within the 50-year operating life of this project.’” 

Gunn and others also drew attention to the dramatic increase in tanker traffic that would occur if the 

project is approved: from one to four or five tankers a month today to 34 a month. These also would be 

Aframax tankers, with a design capacity of 80,000 to 120,000 metric tonnes, larger than the Panamax-

class tankers (60,000 to 80,000 tonnes) that have been loading at the Westridge terminal until now. The 

scenario is further complicated by the shallow depth under either the Iron Workers Memorial Bridge or 

the railway bridge at Second Narrows; even at daytime high tide (the only time tankers of this size would 

be permitted to pass through the narrows). An Aframax can only be loaded to 85 percent capacity for fear 

of having inadequate clearance. The NEB has ruled that these tankers must have three escort tugs as they 

pass through this section and the harbour traffic in Burrard Inlet and under the Lions Gate Bridge. A 

single escort tug must then accompany the tanker the full distance through the Salish Sea, clearing 

Vancouver Island, but these precautions are not sufficient to allay the concerns of many who spoke to the 

panel, in Vancouver, North Vancouver and on Vancouver Island. As Mayor Robertson concluded, 

“Vancouver is essentially being asked to ‘take all of the risk.’ But it’s not worth the risk.”  

On the question of damage to infrastructure, Brian Gunn of CPE noted that: 

“‘the risk of Aframax tankers colliding with the Second Narrows bridges has not been evaluated, despite 

requests by CPE to the NEB to have this done.’” Gunn reported that the railway bridge spanning Second 

Narrows (which is the narrowest and shallowest point of passage on the route to Westridge terminal) 

‘has been struck by vessels and knocked out of commission five times in its history. The Aframax tankers 

in the Trans Mountain project will be five-times heavier than the largest of those vessels and could knock 

the bridge right off its foundations and carry the bridge superstructure into the highway bridge to the 

west, possibly causing its catastrophic collapse.’” 

 

7.4 Latest Risk Analysis 

CPE has then been arguing for a long time for a more complete consideration of the navigational and 

economical hazards posed by the bridges across the Burrard Inlet. While all these arguments went 

nowhere with the NEB on its decisions regarding the approval of the project, they resonated with the 

Government of British Columbia, which commissioned an engineering study, completed by the MMM 
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Group in March 2018, with the Final Report titled 01459 Ironworker Memorial Bridge Vessel Collision 

Risk Assessment and Mitigation, B.C Ministry of Transportation and Infrastructure. 

This report concerns only the Ironworkers Memorial Bridge, and it is a very comprehensive study with a 

thorough application of the guidelines in the Canadian Highway Bridge Code S6. The report presents an 

estimation of the probability of bridge collapse in the case of collisions between the vessels and the piers, 

or between the vessel mast or deckhouse and the lower members of the bridge truss for incoming tankers 

in ballast. It was found that the bridge needs a protective structure to bring it to meet the requirements for 

a C1 Category bridge, which specifies that an important bridge of this kind must not exceed an annual 

probability of collapse of 0.0001 (or a return period for such collapse of 10,000 years). The report also 

includes recommendations for protective structures, either dolphins or truss fenders. 

The report also presents a discussion regarding the Probability of Aberrancy, or the probability that a 

vessel (tanker) will be out of control and likely to collide with the bridge. The discussion by MMM 

involves the effect of the use of tugboats and modern electronic surveillance on this aberrancy, resulting 

in a modification of the standard deviation for the vessel location at the time of collision (which, 

according to S6, equals the length of the vessel when no tugboats are present), in a manner similar to that 

discussed by CPE in their Letter of Comment to the NEB. The approach followed by the MMM Group to 

quantify tugboat assistance, although not based on computer simulations as previously discussed here, is 

deemed acceptable by CPE. 

The Report by the MMM Group does not consider the CN Railway Bridge and discounts the possibility 

that a collapsed railway bridge could have an influence regarding a possible (subsequent) collision with 

the Ironworkers Memorial Bridge, with its associated damage or collapse. However, CPE does not 

discount this possibility, as previously discussed here.  

 

8. The Dilbit Dilemma 

The Trans Mountain Pipeline would transport Dilbit from Alberta to Burnaby, B.C., en route to the 

Pacific and Asia. The majority of evidence on Dilbit was submitted during the 2011-2013 hearings into 

the Northern Gateway Project, whose approval was struck down by the Federal Court of Appeals (FCA) 

in 2016. Still, this exhaustively documented project remains a useful source of information on diluted 

bitumen.   

It is important to understand that Dilbit is not crude oil, nor should it be confused with Synbit (a typically 

50/50 blend of synthetic crude and bitumen). Rather, Dilbit is a product resulting from the mixture of high 

viscosity bitumen (from the Alberta oil sands) with a low viscosity “condensate” that facilitates the flow 

of bitumen through the pipeline. Both Dilbit and Synbit are called diluted bitumen, so when WCMRC 

claim they know how to clean up diluted bitumen because they did it in 2007, they are misleading the 

public since they cleaned up only Synbit, not Dilbit.  

CPE long argued that the Northern Gateway project was fraught with unacceptable risks, and we raised 

objections to the marine aspects of the tankers’ navigation through the challenging channel waters 

between Kitimat and the Pacific Ocean. Similarly, we have raised concerns about the navigational 

challenges along Burrard Inlet. In addition, there are also significant environmental risks associated with 

Dilbit as a result of its behavior after a possible spill and the toxicity of the condensate. 
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8.1 Condensate Characteristics 

Natural gas condensate is a low-density mixture of hydrocarbon liquids that are present as gaseous 

components in the raw natural gas produced in many oil and natural gas fields. Raw natural gas may 

come from any one of three types of oil or gas wells:  

• Associated gas coming from crude oil wells 

• Non-associated gas coming from dry gas wells 

• Wet gas coming from condensate wells 

Condensate is the result of the condensation of raw natural gas, after cooling it to temperatures below the 

hydrocarbon dew point. The resulting liquid has a low viscosity and many uses, one of them being its 

blending with high viscosity bitumen from the oil sands to improve its transportability. Condensate is 

composed of hydrocarbons such as propane, butane, pentane and other hydrocarbons with additional 

carbon atoms. The condensate may contain additional impurities such as hydrogen sulphide (which is 

very corrosive) as well as aromatics like benzene toluene and ethylbenzene. Some of these components, 

like benzene, are known carcinogens. 

What would happen to condensate when exposed to the atmosphere? The liquid would readily evaporate, 

and a condensate spill cleanup would rely largely on concentration or isolation of the spill area, 

absorption with inert material, dyking ahead of the spillage to prevent drainage to sewers and surface 

waters. 

In a Dilbit spill, the condensate would evaporate, leaving the heavy bitumen behind. The behavior of the 

residual heavy bitumen in marine water is not fully understood and is still the subject of experimental 

research. Whether it will sink or not (a matter crucial to the effectiveness of any cleanup efforts) will 

depend on the salinity, temperature, and sediment content of the water column, as well as the turbulence 

produced by currents and waves. 

Several industrial publications – by Cenovus Energy Inc. and Plains Midstream Canada among others – 

have documented the toxic hazards of condensate. These publications detailed the properties of 

condensate, common associated dangers, and recommendations for handling condensate-related 

accidents. These findings highlight that the consequences of exposure to condensate after a spill or 

accident are no trivial matter: 

- Condensate is a colourless to straw-coloured liquid, with hydrocarbon odour, which readily 

vaporizes at atmospheric pressure and it is extremely flammable 

- Its vapours are heavier than air 

- Short term health hazards from exposure to vapors include eye and skin damage, nausea and 

dizziness, and breathing difficulties  

- Chronic or long-term effects can include cancer, effects on the nervous and/or cardiovascular 

system, seizures, and death. 

- Sparking conditions must be avoided and being downwind during a fire greatly heightens 

associated risks 

- In the case of ignition, special firefighting techniques like the use of foam, CO2, or dry chemicals 

are required 

- First responders must use chemical-resistant clothing, positive pressure breathing apparatuses, 

and eye protection 
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Transportation accidents involving a mixture of condensate and bitumen are still very few. However, with 

a significant increase in Dilbit being shipped by rail, tankers, and pipelines, such accidents are likely to 

become more frequent.  

 

8.2 Dangers of Basic Sediment & Water 

Transporting Dilbit by pipeline presents different concerns than the transportation of conventional crude 

oil. Although the density of bitumen mixed with natural gas condensate (i.e. Dilbit) would be comparable 

to the density of heavy conventional crude, there are other factors that make Dilbit unique, presenting 

unique possible dangers.  

One of the issues at the centre of the controversy surrounding Dilbit’s possible dangers is its viscosity and 

the effects high viscosity levels could have on pipeline degradation. Dilbit blends have viscosities of 175 

to 350 centistokes (cST), the maximum allowable viscosity under current legislation. These numbers are 

significantly higher than other benchmark crudes: 

 

 Table 2: Viscosities of crude products37 

Blend Viscosity (cST at 20oC) 

West Texas Intermediate 4.92 

East Texas 5.18 

Alaska North Slope 11.0 

Dubai Export 13.7 

Arabian Heavy Crude 44.33 

Cold Lake Diluted Bitumen 177.48 

 

When examining risks of pipeline failure from degradation, it is important to recognise the differences 

between erosion, corrosion, and external and internal degradation. The American National Research 

Council’s Special Report38 from 2013 illuminates these processes well:  

“Internal corrosion is an electrochemical process that typically causes damage to the bottom of the pipe 

when water is present. Erosion is a mechanical process that causes metal loss along the interior wall of 

the pipe because of the repeated impact of solid particles, particularly at bends and other areas of flow 

disturbance.”   

Most relevant to the issue of Dilbit transportation is internal degradation, a process caused primarily by 

corrosion which is, in turn, caused by the presence of water. The presence of water in a pipeline is 

invariably due to the fact that water accompanies crude oil when pumped from the ground. Various 

treatments are performed by producers to avoid excessive water content, but complete elimination is often 

impossible. Since oil itself is not corrosive to steel pipelines, water in contact with the inside of the pipe is 

necessary for there to be a risk of internal degradation.  

 
37 Energy Institute (2011). Data Pages for West Texas Intermediate, East Texas, Alaska North Slope, Dubai 

Export, Arabian Heavy Crude, Cold Lake Diluted Bitumen. oil-transport.info/crude-data?data=crude 
38 National Research Council (2013). TRB Special Report 311: Effects of Diluted Bitumen on Crude Oil 

Transmission Pipelines.  

http://www.oil-transport.info/crude-data?data=crude
https://www.nap.edu/catalog/18381/trb-special-report-311-effects-of-diluted-bitumen-on-crude-oil-transmission-pipelines
https://www.nap.edu/catalog/18381/trb-special-report-311-effects-of-diluted-bitumen-on-crude-oil-transmission-pipelines
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This is where the issue of Dilbit viscosity comes back into play, since higher viscosity levels ensure that 

any amount of water in the pipeline will be “dispersed and suspended in the oil rather than flowing as a 

separate phase in contact with the bottom of the pipe.”39 Conversely, the flow rate of oil and water 

moving through a pipeline also plays an important role in predicting the chance of degradation. The lower 

the flow rate the more gravity will be felt, thus separating the water and oil into separate layers. With a 

higher flow rate, there will also be a higher level of turbulence resulting in water being entrained in the oil 

as small droplets. As such, a fine balance exists between the viscosity and flow rate of Dilbit: higher 

viscosity means a greater suspension of water dispersed in the oil, while lower flow rates cause an 

increased risk of gravity-induced separation.  

With this balance in mind, the water content of any Dilbit flowing through a pipeline must remain low. 

“The more water present in the flow, the harder it becomes for the flowing oil to suspend all water 

droplets,” states the TRB Special Report. Water is not the only element of concern when present in Dilbit 

flow, however. Various solids are taken up in crude oil as it’s pumped from the ground and these solids 

tend to remain present in low quantities in the Dilbit that flows through pipelines. The previous 

descriptions of water’s behaviour in oil pertain to solids in the Dilbit flow as well. These solids – typically 

inorganic components like sand, clay, detached scale, and carbonates – will settle to the bottom of a 

pipeline without sufficient flow speed and turbulence. In many cases, this buildup of sediment on the 

bottom of a pipeline leads to higher corrosion speeds and the possibility of pipeline failure. CPE therefore 

believes that the current regulations limiting water and base sediment content to 0.5% or less are of 

paramount importance.   

Nevertheless, the 0.5% limit on sediment and water cannot guarantee that corrosion will not ensue. This 

possibility is outlined in the same TRB Special Report:  

“Even when BS&W [basic sediment and water] is very low (less than 0.5% by volume) and the fluid 

velocity is relatively high, some accumulated solids and water may be found in low spots in the pipeline 

and in dead legs, where the flow rate is low or stagnant. Sludge deposits holding water containing the 

dissolved gases, acids, and microorganisms…are the source of a common form of localized internal 

corrosion commonly referred to as underdeposit corrosion.”   

These diverse possibilities of pipeline failure demonstrate the importance of operating with caution at all 

times when transporting Dilbit through pipelines. The possibility of pipeline failure remains even with 

strict regulations like the 0.5% limit on BS&W imposed in Canada (American regulations on BS&W 

limits are more lenient).   

Further dangers include the effects of CO2, H2S, oxygen, organic acids, and microorganisms, and that is 

only considering problems related to internal corrosion. CPE believes that more research must be done 

before Dilbit can be considered safe for transportation in pipelines. The development of technologies such 

as those outlined in Section 8.4 will also be important in determining the viability of future Dilbit 

transportation methods.  

 

 
39 Ibid. 
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8.3 Behaviour of Dilbit in Saltwater 

The behaviour of Dilbit in saltwater is a matter still up for some debate. A great deal of testing of Dilbit 

has been performed in testing tanks on land to attempt to learn more about its behaviour in and on water. 

Both freshwater and simulated saltwater have been used for testing.  

We believe that the studies of these environmental risks have not been satisfactorily thorough. Indeed, 

though extensive, the testing so far has failed to properly simulate possible scenarios. Ocean currents, 

wind-driven wave characteristics, water density, temperature variation, sediment content, and the 

behaviour of varying oil densities and blends have not been convincingly duplicated.  

One of these Dilbit studies, released in November 2013 by the Federal Government, was completed for 

the now defunct Northern Gateway Project and tested the behaviour of two types of diluted bitumen under 

simulated weathering. The project was undertaken as part of the Government of Canada’s strategy to 

develop a “World Class” prevention and preparedness response for marine oil spills.  

“The behaviour of the diluted bitumen products was studied under laboratory conditions in three phases,” 

explains the report. “First, the properties and composition of two samples representative of products 

currently being shipped in Canada were measured before (fresh) and after (weathered) exposure to 

environmental conditions. Secondly, the potential for evaporation, exposure to light, mixing with 

saltwater, and sediments in the saltwater to affect whether diluted bitumen products float or sink in 

saltwater was examined. Finally, the effectiveness of two existing spill treating agents was evaluated.”40 

In general the report finds that weathering (evaporation and exposure to light) is not sufficient to cause 

the two types of diluted bitumen to sink in “fully salt marine waters”.  This conclusion is drawn from the 

data shown in the figure below, where AWB and CLB are the two types of diluted bitumen and the data 

series fresh, W1, W2, W3 and W4 represent different amounts of weathering: 

 

Figure 8: Effects of evaporative weathering changes on density as a function of temperature AWB & CLB 

samples. (Data on conventional fuels & a light crude type provided for comparison). Lines for freshwater & 

seawater from Spieweck & Bettin, 1992 & UNESCO, 1981 

 
40 King, Thomas L. (November 2013). Properties, Composition and Marine Spill Behaviour, Fate and 

Transport of Two Diluted Bitumen Products from the Canadian Oil Sands. Federal Government Technical 

Report. Environment Canada, Fisheries & Oceans Canada, Natural Resources Canada.  
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It must be noted, however, that the salinity profiles of the relevant waterways were not treated with 

sufficient consideration. Indeed, the water in Douglas Channel cannot be assumed to be homogeneous as 

there are often layers of less dense freshwater floating on top of the denser saltwater. This layering effect 

in Douglas Channel was adequately laid out in a 2010 report from ASL Environmental Sciences in 

Sidney, B.C.: 

“The temperature and salinity profiles…consistently reveal distinct upper layers ranging from a few 

metres to 10 to 15 m depth, characterized by much-reduced salinities compared to the underlying deeper 

waters. From late spring through the fall months, the salinities are much lower than those at depth, 

resulting in a large density gradient between the upper layers and the remainder of the water columns. 

These lower salinities result from the large amounts of freshwater land runoff and direct precipitation. 

The upper layers also have higher water temperatures in spring, summer and fall.”41 

If weathered bitumen is heavy enough to sink through fresh water, and a layer of fresh water sits on top of 

the saltwater in Douglas Channel, the weathered bitumen could sink below the surface and remain trapped 

at the boundary between the fresh and saltwater layers. If Douglas Channel contains a thick layer of fresh 

water, and diluted bitumen sinks in fresh water, how can a spill be tracked and cleaned up? 

Of course, such concerns over Douglas Channel’s salinity gradients are outdated now that Northern 

Gateway construction has been cancelled. Moreover, the salinity levels of Burrard Inlet – where Trans 

Mountain’s tanker terminal is located – are more consistent with typical, homogeneous bodies of 

saltwater, as per the graphs below:  

 

 
41Fissel, Borg, Lemon, Birch, et. al. (2010). Marine Physical Environment: Enbridge Northern Gateway 

Project. ASL Environmental Sciences. 
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Figure 9: Temperature & salinity distribution in Douglas Channel, 1972 
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Figure 10: Temperature & salinity distribution in Burrard Inlet, 1975. 

Nevertheless, that some government and industry heads were extolling the safety of Dilbit in saltwater 

despite limited scientific evidence should be cause for alarm. Even if Burrard Inlet’s salinity is more 

homogeneous than Douglas Channel, there is no conclusive research to prove that some Dilbit weathering 

and sinking would not still occur.  

If even a fraction of a large Dilbit spill were to sink or be dispersed through wave action, for example, the 

effects on the surrounding marine environment could be serious. Some would remain afloat, some would 

sink below the surface, some would be dispersed throughout the water column, and some would sink to 

the ocean floor. Following this, it would become extremely difficult to locate, follow, and attempt 

cleanup. Mats and globules of Dilbit would be free to drift with the current, polluting shorelines and 

killing marine life for years to come. 

In CPE’s arguments, submitted in 2011, on the Northern Gateway Proposal and the Joint Review Panel’s 

“Possible Conditions”, we highlighted the importance of further research on the subject: 
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“Our concerns [over Dilbit’s behaviour after a spill] are based on our examination of the damage at 

Kalamazoo River spill in Michigan, and on evidence developed by Environment Canada. We believe that, 

neither the NG project, nor any other project, should be allowed to ship Dilbit in pipelines to be loaded in 

vessels off the coast of BC, until such time that it can be proven that 1) it can effectively be cleaned up in 

a timely fashion when it spills into fresh or saltwater, and 2) that the resulting damage is no worse than a 

spill of light crude.”42 

Until more research is undertaken, CPE will continue to hold that Dilbit cannot be passed safe and simple 

to clean up.   

 

8.4 Solid Bitumen 

Currently, development of pelletized poly-wrapped bitumen is ongoing. CN Rail, based in Calgary, 

Alberta, have named their product CanaPux, and it has obvious possible advantages insofar as it can be 

handled as bulk cargo in rail gondola cars (like coal or gravel), transported by conveyor, and offloaded by 

grapple. CanaPux can be stored in piles outdoors, they float in water, can be easily cleaned up if spilled, 

and are non-toxic and fire-resistant. Once they have arrived at their destination, their reusable poly 

wrapping is shredded in order for the bitumen to be refined into gasoline or diesel fuel.43 

Also in current development is BitCrude, a near-solid bitumen product derived by removing the diluent 

from Dilbit with diluent removal units (DRUs). BitCrude can thus be similarly shipped by containers or 

drums as practically solid, dry cargo.44  

With both products still in development, CPE cannot yet pass judgement on the safety and merit of these 

new technologies. We do feel, however, that the development of solid bitumen technologies is 

encouraging as an economically viable, safer transportation method.  

 

9. Oil Spill Preparedness 
 

In discussions of Canada’s oil spill preparedness, pipeline proponents and politicians are always quick to 

cite the so-called “world-class cleanup” capabilities of oil projects. During Christy Clark’s time in office 

from 2011 to 2017, the then-Premier repeatedly referenced her government’s commitment to 

greenlighting only those oil projects that could prove “world-leading marine oil spill response, 

prevention, and recovery.” What do “world-leading” or “world-class” cleanup capabilities actually look 

like? No one really knows. It’s a hollow and obfuscatory term intended to allay fears about the 

environmental consequences of an oil spill. The province’s or oil company’s world class cleanup 

statements can be repeated ad nauseum yet, without fundamental regulatory changes and technological 

developments, these statements are never going to ring true.   

 

 
42 Concerned Engineers (2011). Final Argument on Shipping and Navigational Issues. Final Written 

Argument of C.J. Peter Associates Engineering. OH-4-2011. 
43 CN Innovation: CanaPux. www.cninnovation.ca/.  
44 BitCrude. https://www.bitcrude.ca/#howbanner 

../C.J.%20Peter%20Associates%20Engineering%20-%20Final%20Written%20Argument.pdf
www.cninnovation.ca/
https://www.bitcrude.ca/%23howbanner


 

37 
 

9.1 Spill Dangers 
  

As mentioned in earlier sections of this report, transporting oil by pipeline from Alberta to the Burnaby 

Mountain Tank Farm involves crossing countless tributaries of the Fraser River. Any crossings not using 

horizontal directional drilling will cause significant harm to the spawning efficacy of local salmon 

populations, as well as other at-risk species like the Nooksack dace (in the Brunette River). Every 

tributary crossing contributes to an incremental reduction of salmon return numbers annually.  

An oil spill in one of these tributaries or in the Fraser itself, no matter the size, would have devastating 

consequences for salmon populations. The current Big Bar landslide, on the Fraser River just north of 

Lillooet, is a prime example of the precarity of BC’s salmon population. At Big Bar, a single landslide 

has, for more than a year, blocked nearly all salmon from travelling upstream to spawn, and the 

subsequent impacts are so great that scientists believe salmon runs in the area have a “meaningful chance 

of extinction.”45 It is not difficult to imagine that, if an oil spill were to occur on the Fraser River or one if 

its tributaries, the consequences would be equally serious.  

Marine oil spills, after the oil has been loaded onto ships for ocean transport, are no less serious, and only 

a cursory examination of Northwest Coast history illustrates such dangers. In November 1988, the tug 

Ocean Service collided with its single-skin fuel barge Nestucca off the mouth of Grays Harbour in 

Washington State, rupturing and releasing an estimated 890,000 kg of heavy Bunker C fuel oil. The oil 

was quickly caught up in a northward-flowing Japanese counter current that brought the oil as far as Cape 

Scott on the northern tip of Vancouver Island. Some 9,000 seabirds were collected in Washington State 

alone, their carcasses barely recognizable encapsulated in layers of oil.  

More recently, in 2015, the MV Marathassa, while anchored in English Bay, discharged a significant 

amount of bunker fuel at night into the surrounding waters. In October 2016, the tugboat Nathan E. 

Stewart struck a reef and sank in Seaforth Channel, on the inside passage of BC’s coast. Extensive 

damage was done to the tug’s hull and it released diesel fuel and lube oil from damaged hull tanks. 

Fortunately, this accident occurred on the return voyage following the delivery of oil cargo to Alaska, 

meaning that considerably less oil was aboard, but the consequences were devastating nonetheless. (The 

Nathan E. Stewart spill will be further discussed in 9.4). Oil washed up on public beaches in the case of 

the Marathassa spill and, in the case of the Stewart spill, wrought havoc with marine ecosystems which 

resulted in significant economic damage to local Indigenous families. Crucially, each incident also 

highlighted the toothlessness of Canadian oil spill regulations, the lack of rigorous enforcement or timely 

cleanup on the part of industry and government.  

 

 
45 CBC. “Some salmon runs face ‘meaningful chance of extinction’ after landslide, despite rescue mission.” 

Published 29 Nov. 2019. cbc.ca/news/canada/british-columbia/big-bar-landslide-salmon-extinction-

1.5377632 

https://www.cbc.ca/news/canada/british-columbia/big-bar-landslide-salmon-extinction-1.5377632
https://www.cbc.ca/news/canada/british-columbia/big-bar-landslide-salmon-extinction-1.5377632
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Figure 11: Tugboat Nathan E. Stewart sinks as high winds and waves render oil containment efforts futile. 

Credit: Kyle Artelle/Heiltsuk Nation. 

 

9.2 Dilbit Spills 
 

Spillage of Dilbit is of special concern, whether transported by pipeline or ocean tanker. Many spills 

occur at pumping stations, and pipeline ruptures in the United States, like the Enbridge Line 6B spill on a 

Kalamazoo River tributary and the Exxon Pegasus spill in Arkansas, have provided firsthand experience 

of Dilbit pollution and the serious challenges it presents in cleanup efforts on land and in freshwater. 

The Kalamazoo River spill was one of the largest inland oil spills in American history and took five years 

and over $1 billion USD to clean up. For two years after the spill, 56 kilometres of the river were 

cordoned off to facilitate cleanup efforts. When Enbridge eventually announced they had successfully 

completed their cleanup, the Environmental Protection Agency (EPA) deemed the work unsatisfactory 

and ordered Enbridge to return to dredge large portions of the river for submerged oil and sediment.46 Of 

special concern was the heavy bitumen that had sunk below the surface. Such a clear example of industry 

malpractice is troubling, and the ensuing ecological impacts continue to be felt today. In 2016, Enbridge 

settled with the EPA and the Justice Department and agreed to pay $177 million USD in penalties.47 

In saltwater, adequate cleanup techniques for Dilbit have yet to be proven. The behaviour of Dilbit in 

saltwater has been covered extensively in section 8.3 of this report. As explained there, it should be 

 
46 Kalamazoo River Watershed Council. “Oil Spill.” kalamazooriver.org/learn/what-are-the-problems/oil-

spill-2/  
47 Inside Climate News. “Enbridge Fined for Failing to Fully Inspect Pipelines after Kalamazoo Oil Spill.” 

insideclimatenews.org/news/03052018/enbridge-fined-tar-sands-oil-pipeline-inspections-kalamazoo-

michigan-dilbit-spill 

https://kalamazooriver.org/learn/what-are-the-problems/oil-spill-2/
https://kalamazooriver.org/learn/what-are-the-problems/oil-spill-2/
https://insideclimatenews.org/news/03052018/enbridge-fined-tar-sands-oil-pipeline-inspections-kalamazoo-michigan-dilbit-spill
https://insideclimatenews.org/news/03052018/enbridge-fined-tar-sands-oil-pipeline-inspections-kalamazoo-michigan-dilbit-spill
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concerning that many government officials and industry heads have extolled the safety of Dilbit in 

saltwater without scientific evidence to conclusively support their claim.  

To recap CPE’s arguments on the Northern Gateway Proposal and the Joint Review Panel’s “Possible 

Conditions”, we believe that, until more research is undertaken, Dilbit cannot be passed as safe or simple 

to clean up. Our statement from 2011 still applies today: “Our concerns [over Dilbit’s behaviour after a 

spill] are based on our examination of the damage at Kalamazoo River spill in Michigan, and on evidence 

developed by Environment Canada. We believe that, neither the NG project, nor any other project, should 

be allowed to ship Dilbit in pipelines to be loaded in vessels off the coast of BC, until such time that it can 

be proven that 1) it can effectively be cleaned up in a timely fashion when it spills into fresh or saltwater, 

and 2) that the resulting damage is no worse than a spill of light crude.”48 

 

9.3 Oceans Protection Plan (OPP) 
 

Public Works and Government Services Canada (PWGSC) through an open and competitive bid process 

has awarded a three-year contract (with seven one-year renewal options) to Atlantic Towing Limited 

(ATL) of Saint John, New Brunswick under the federal government’s Oceans Protection Plan.  

The contract consists of the lease of two emergency offshore towing vessels for operation in the waters 

off the coast of BC. The Atlantic Eagle and Atlantic Raven have taken up station since late 2018 with 

operational crews made up of ATL personnel along with members of the Canadian Coast Guard (CCG) 

and will be under the operational direction of CCG. One vessel will patrol the northern area of coastal 

waters between the Alaskan pan-handle and north portion of Vancouver Island and the other from the 

north and west coast of Vancouver Island to the Strait of Juan de Fuca. 

The two vessels will increase capability to respond to tankers, cargo ships, and barges in distress in 

challenging deeper waters off the coast of BC and partake where additional capability in SAR operations 

are required. Moreover, the Beecher Bay base opens opportunity for Indigenous personnel participation. 

Following the earlier Heiltsuk/Horizon proposal for the establishment of an Indigenous Marine Response 

Centre near Bella Bella, work should be done to take advantage of Heiltsuk’s proven marine response 

operations.  

The opportunities for Indigenous and Canadian coastal communities presented by such partnerships are 

extremely interesting and CPE supports proposals like Heiltsuk’s unreservedly. During the disastrous 

Nathan E. Stewart spill and the events that followed, the lack of adequate resources for meaningful 

marine response has become glaringly apparent.  

Harvey Humchitt, a Heiltsuk Hereditary Chief, described the partnership as a “huge opportunity for 

Canada to support an on-the-ground approach to reconciliation.” He continued: “Through this unique 

partnership, we’ve aligned our Heiltsuk values with the core values of Horizon Maritime to demonstrate 

how First Nations and industry can embark together on a bold step toward reconciliation, and in the 

Heiltsuk term for reconciliation, Ha ɫc stut, ‘turn things around and make things right again.’” 

 
48 Concerned Engineers (2011). Final Argument on Shipping and Navigational Issues. Final Written 

Argument of C.J. Peter Associates Engineering. OH-4-2011. 

../C.J.%20Peter%20Associates%20Engineering%20-%20Final%20Written%20Argument.pdf
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Such cooperation between industry, government, and First Nations is commendable. It remains of 

paramount importance, however, that tangible progress be demonstrated and that this proposal not get 

waylaid by federal bureaucracy or stalling.  

 

9.4 Western Canadian Marine Response Corporation (WCMRC) 
 

Since 1976, WCMRC has been tasked with managing, on a 24/7 emergency basis, oil spill protection 

measures, along with any subsequent cleanup operations. They are Transport Canada’s certified marine 

spill response organization for Canada’s West Coast and are mandated under the Canada Shipping Act to 

be ready to respond to any spills that occur along BC’s 25,725 kilometres of coastline. In the event of a 

spill, WCMRC is to mitigate all impacts resulting from the spill, for the protection of wildlife, to the 

safety of the public and responders and the preservation of economic activity.  

At present WCMRC is undergoing tremendous expansion and update since the TMX pipeline has now 

commenced construction. Seven operational bases are being established and/or upgraded, in the Salish 

Sea, two or which are to be manned 24/7, one in Vancouver Harbour, and the other at Sidney BC on 

Vancouver Island. Bases will be established on the main arm of the Fraser River, and at Nanaimo, 

Victoria, Beecher Bay and Port Alberni on Vancouver Island. The Port Alberni base will be at the head of 

Alberni Inlet and be partnered with a base in Ucluelet. New shoreside facilities are under construction at 

most bases or will be in the near future. To the base locations identified will be additions in Prince Rupert 

and a lesser presence in Kitimat BC. 

Bases will be equipped for cleanup at sea or on beaches, have radio communication facilities for vessel 

communications, docking capabilities for vessels, and workshops of varying complexity for vessel repairs 

and maintenance work. 

Many new watercraft are planned, under construction, or in service, such as Coastal Response Vessels, 

Skimming Vessels, Landing Craft, work boats and barges to be dispersed between the bases. One of the 

two Offshore Support Vessels recently contracted under the Oceans Protection Plan, along with some 

miscellaneous smaller craft, is to be stationed at Victoria BC. Watercraft can and will be shared or 

stationed between bases according to circumstances at the time and as learned over time but initially will 

be stationed where there is a likely scenario of use and/or training underway requirements. 

The offshore protection vessels will each be deployed to the south and/or the northern coastal reaches and 

based at Victoria and Prince Rupert. 

Of great significance to CPE is that the operations of WCMRC shall be capable to Beaufort Wind Scale 4 

sea conditions as well as to the 200 nautical mile Exclusive Economic Zone (EEZ) Coastal Boundary, 

thus harmonizing with US Alaska Pan Handle and Washington State Coastal boundaries.    

Canadian waters deployment training is regularly carried out to ensure emergency preparedness. 

Coordination with US command organizations, communication facilities and equipment is practiced to 

ensure effective operations in the event of an oil spill in adjoining waters. 

It would seem that WCMRC being capable to Beaufort Force 4 conditions also defines the upper limit of 

oil boom containment effectiveness, thus defining the envelope to which efforts of cleanup are at all 

worthwhile (over 80% of West Coast yearly weather renders boom usage futile). Unfortunately – though 

perhaps not surprisingly – retaining boom exercises appear to have been carried out principally in calm or 
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nearly calm water that is not truly representative of the hazardous environment that would be encountered 

in heavy wind, waves, or currents often prevailing over a substantial extent of coastal BC. 

 

9.5 Cleanup Effectiveness 
 

As mentioned, much of the ongoing spill preparedness exercises continue to be performed in conditions 

that do not replicate “real-world” scenarios of rough waters, strong wind and water currents, and heavy 

rain. Nor have exercises been carried out in Beaufort 3 or 4 conditions with breaking waves with 

equipment that protects personnel from Dilbit vapour. This lack of effective training further supports fears 

that the current spill preparedness along the BC coast is simply not adequate.  

Worldwide, the success of spill cleanup is minimal. A recent paper by Etkin and Nedwed, a meticulous 

researcher and one of the leading oil spill scientists in North America respectively, reviewed thirty 

offshore oil spills and found that only between 2% and 6% of oil was mechanically recovered.49 The 

Canadian Coast Guard often claims considerably higher cleanup returns, but these figures likely include 

water entrainment meaning that the percentage of oil actually recovered would be lower. No matter the 

agency involved, best cleanup practices and up-to-date equipment must be considered a top priority.  

 

Figure 12: Oil is seen streaming from boom during failed containment attempts. Photo credit: Heiltsuk 

Nation.  

Great strides must be made before CPE can consider Canada’s spill preparedness to be adequate. 

Progressive partnerships like the Heiltsuk Horizon proposal provide considerable hope, however. We urge 

governmental bodies to accelerate their own spill preparedness and we uphold the responses of coastal 

Indigenous communities like Heiltsuk Nation in seeking jurisdiction over their territorial waters.  

 

 
49 Etkin, D.S. and T. Nedwed (2020). “Effectiveness of mechanical recovery for large offshore oil spills.” 

Submitted to Marine Pollution Bulletin in July 2020. 
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10. Conclusions 

As described previously, the three main components that comprise the Trans Mountain Expansion Project 

are the twinned pipeline, the Burnaby Mountain Tank Farm, and marine shipping operations. The 

following conclusions of our report have been categorized accordingly. 

10.1 The Pipeline  

The expansion project centres around the twinning of the existing Trans Mountain Pipeline which would 

allow for an increase of 590,000 bpd. Troublingly, efforts by pipeline proponents to prove their ability to 

mitigate oil spills remain inadequate. There is clear potential for catastrophic environmental consequences 

along the pipeline route should any spill occur, with the considerable number of salmon spawning 

waterway crossings being of special concern.  

Even before the COVID-19 pandemic exposed the precarity of global oil prices, TMX’s business case 

was on rocky ground. The cost of the pipeline expansion has recently soared to $12.6 billion, an increase 

of 70% from the 2017 projection of $7.4 billion. In this time, the Canadian government purchased the 

pipeline meaning that these exorbitant costs will now be carried disproportionately on the shoulders of 

Canadian taxpayers.  

2022 has long been touted as TMX’s completion date but, given the history of so many delayed pipeline 

projects, this should not be considered a guarantee. In any case, there remain viable alternatives for 

expanding oil exports that do not require the twinning of the existing Trans Mountain pipeline. For 

instance, technological improvements on pipeline routes such as the Enbridge Mainline and the 

completion of Line 3 Pipeline amounting to nearly 700,000 bpd (i.e. 100,000 more bpd than TMX). TC 

Energy’s Keystone Pipeline, if approved by rerouting, could add to the overage.  

Further to these TMX alternatives, there is also significant work being done in the development of solid 

bitumen technology. CanaPux and BitCrude are two promising technologies under development that 

would allow for bitumen to be transported in rail cars and handled as common bulk material without 

necessitating any expansion of pre-existing pipeline systems.   

 

10.2 Burnaby Mountain Tank Farm 

The suitability of BMTF and its location is a matter of grave concern related to TMX. Should a fire or 

other catastrophic event occur at the tank farm, its geographical location would hamper firefighting 

efforts while at the same time imperiling large areas of the most densely populated region in British 

Columbia.  

There are also significant concerns related to its structural design, specifically the integrity of the oil 

storage tanks built in 1953. Similar tanks at other locations have a troubling history of failure yet there is 

no evidence that Kinder Morgan or Trans Mountain have done anything to address these dangers at 

BMTF. The TMX tank farm is located in a notorious earthquake zone and the tanks’ history of failure is 

especially relevant to seismic events that cause hazardous “sloshing” effects. The American Petroleum 

Institute (API) recommended sizing and spacing of farm tanks and highlighted the additional dangers of 

increasing tank numbers as planned on the site of Trans Mountain’s original tank farm.  
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For TMX BMTF to ever be considered viable and safe, the many legitimate concerns raised by Gordon 

Dunnet, P. Eng. (Retired) must be addressed. 

 

10.3 Marine shipping operations 

At issue in the marine operations of the TMX project is the high risk of an oil spill on BC’s west coast. 

We believe that under no circumstances must anything deteriorate the province’s coastal saltwater 

environments; however, an up to twenty-seven-fold increase in tanker traffic resulting from TMX and 

additional shipping traffic from other expansion projects (e.g. Fortis, Parkland) would make such an 

objective precarious at best. Indeed, an oil spill of even the smallest scale would have catastrophic effects 

on marine ecosystems, coastal First Nations, and primary economic activity like fishing and tourism.  

Risk analyses conducted by CPE, using Trans Mountain’s own figures, estimate a 10% probability that at 

least one major oil spill would occur in any fifty-year operating period. Given that the probability of risk 

permitted for bridges and other infrastructure is drastically lower, we consider this 10% estimate to be 

unconscionably high.  

Trans Mountain must also complete a far more comprehensive analysis of the navigational and economic 

hazards posed by the bridges across the Burrard Inlet, bridges under which outbound laden oil tankers and 

inbound ballasted tankers will have to traverse numerous times daily. As evidenced by past bridge 

collisions, even the slightest miscalculation of direction or distance would result in significant accidents 

that would put the bridges out of long-term commission. Moreover, the heavy lading of Aframax tankers 

means that tugboats would be limited in their ability to correct a tanker’s course.   

Canadian regulations and oil spill prevention measures have a history of being overly lenient, if not 

altogether non-existent, and spill prevention standards must be dramatically increased if TMX’s shipping 

operations are to ever be considered safe, especially in relation to Dilbit spills. The shameful moniker of 

the Inside Passage as the “toilet bowl” of the West Coast must become outdated by concerted effort and 

strict enforcement of ‘no dumping’ regulations. This can be realized by provision of shoreside reception 

and treatment facilities at all ports of call. Canadian regulators should look to their American counterparts 

for collaboration and best-practice standards. Furthermore, increased inspection procedures, repair 

capabilities, and tugboat response must be implemented to ensure safe passage and, in case of emergency, 

swift response times.  

 

 

Ultimately, we believe it evident that the Trans Mountain Expansion project is economically unviable and 

environmentally precarious. For the federal government to continue to push through its construction 

during a global pandemic that has seen oil prices plunge into the negatives is foolhardy and 

unconscionable.   

 


