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ABBREVIATIONS AND ACRONYMS 

This table lists the abbreviations and acronyms used in this report. 

Term Meaning 
BC British Columbia 
Board National Energy Board 
CEA Act, 2012 Canadian Environmental Assessment Act, 2012 
CSA Canadian Standards Association 
EPP environmental protection plan 
ESA Environmental and Socio-Economic Assessment 
HCA High Consequence Area 
IOPCF International Oil Pollution Compensation Fund 
IR Information Request 
JRP Joint Review Panel 
km kilometre 
KMC  Kinder Morgan Canada Inc. 
MAUT Multi-attribute utility theory 
NEB National Energy Board 
NEB Act National Energy Board Act 
ROV remotely operated vehicle 
ROW right-of-way 
SOPF Source Oil Pollution Fund 
TERMPOL Technical Review Process of Marine Terminal Systems and Transshipment Sites 
the Project Trans Mountain Expansion Project 
TM Trans Mountain 
TMEP Trans Mountain Expansion Project 
Trans Mountain  Trans Mountain Pipeline ULC as general partner of Trans Mountain  
U.S. United States 
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1.0 INTRODUCTION 
The purpose of this report is to respond to Matsqui First Nation’s (Matsqui) intervenor evidence 1 
report titled “An Assessment of Impacts from the Trans Mountain Expansion Project on Matsqui 2 
First Nation” prepared by EcoPlan International Inc. (the EcoPlan report) (Filing IDs A4L8J2 and 3 
A4L8J3). This reply was prepared by TERA Environmental Consultants, a CH2M HILL 4 
Company; HJ Ruitenbeek Resource Consulting Limited; Colpat Pipeline Consulting Inc.; Polaris 5 
Applied Sciences, Inc.; Dynamic Risk Assessment Services, Inc.; and discipline experts on the 6 
Trans Mountain Expansion Project (TMEP or the Project) team. 7 

2.0 ENVIRONMENTAL ASSESSMENT METHODS 

2.1 Overall Approach and Values 
EcoPlan conducted an assessment of the potential impacts of the Project on Matsqui First 8 
Nation using decision analysis and multi-attribute utility theory (MAUT). Information was drawn 9 
from the TMEP Application and related research, with participation from the Matsqui Governing 10 
Body through a series of workshops. EcoPlan states the methods used in their assessment 11 
have been broadly applied and accepted by regulatory agencies in Canada, the U.S. and 12 
internationally. Four scenarios were developed and assessed in the EcoPlan report covering 13 
activities involving pipeline construction, operations, maintenance and potential events related 14 
to a pipeline or marine spill. 15 

The EcoPlan report (paragraph 37) states that an assessment that does not include 16 
participation of the affected party in each step of the process is incomplete. Although the 17 
decision analysis and MAUT method of assessment may be favoured by Matsqui or its 18 
consultant, Trans Mountain maintains that they have conducted a robust and thorough 19 
Environmental and Socio-economic Assessment (ESA) in Volumes 5A and 5B of the Application 20 
(Filing IDs A3S1L3 through A3S1T0). Trans Mountain’s assessment is consistent with 21 
established practice, meets the requirements of the National Energy Board (NEB) Filing Manual 22 
and the Canadian Environmental Assessment (CEA) Act, 2012. Mitigation measures to reduce 23 
and eliminate potential effects are provided in Volumes 5A and 5B and in the Project-specific 24 
Environmental Protection Plans (EPPs) (Filing IDs A3S2S3 through A3S2S9). Refer to 25 
Section 15 of the Reply Evidence for additional discussion and response on Trans Mountain’s 26 
environmental assessment methods. Trans Mountain also notes that the NEB hearing process 27 
provides opportunities for potentially affected groups and individuals to understand, comment 28 
on, and critique the assessment steps referenced by EcoPlan, namely: scenario development; 29 
value (indicator) identification; effect magnitude and extent; and effect significance. Finally, as 30 
described below, Trans Mountain established a process to engage interested First Nations and 31 
potentially affected individuals and groups. 32 

EcoPlan’s assessment used “value focused thinking” to clarify the specific kinds of values 33 
affected by the Project and that matter to Matsqui members. Matsqui identified eight 34 
fundamental values that are most important to them in relation to the Project, including: physical 35 
health; psychological/emotional health; use and enjoyment; community autonomy; S’ólh téméxw 36 
(Keepers of the Land); trust in government; cultural traditions and practices; and 37 
financial/economic losses. 38 

Trans Mountain selected Valued Ecosystem Components and Key Indicators for the Project 39 
based on the NEB Filing Manual, other regulatory guidelines, and experience gained during 40 
previous projects with similar conditions and potential issues. The selection process also 41 

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2784643
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2785417
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2392700
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2392701
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393568
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393496
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incorporated the extensive feedback from Aboriginal groups, landowners, regulatory authorities, 1 
stakeholders and the general public; public issues raised through media; available research 2 
literature; and professional judgement of the assessment team. Trans Mountain is confident that 3 
the indicators presented in the Application are appropriate for assessing potential Project effects 4 
on the environment and allowing the NEB to determine whether or not the Project is likely to 5 
result in significant adverse environmental effects. The response to Matsqui IR No. 2.01a-c 6 
(Filing ID A4H8U3) confirms that the values identified by Matsqui listed above have been 7 
considered in the Application and specifies the sections and volumes of the Application where 8 
they have been considered.  9 

2.2 Significance Evaluation 
EcoPlan’s cumulative effects assessment, conducted from Matsqui’s perspective, included 10 
events and activities that have occurred since prior to colonization. Trans Mountain 11 
acknowledges that Matsqui is of the opinion that past and existing development activities on 12 
Matsqui reserves and traditional territory have already resulted in significant adverse effects to 13 
the landscape. However, as stated in Section 8.1.2.2 of Volume 5A (Filing ID A3S1R1), current 14 
accepted practice for NEB applications is to use current conditions as the baseline for pipeline 15 
cumulative effects assessment (Antoniuk 2000, URS Corporation 2002). As such, Trans 16 
Mountain’s cumulative effects assessment considered current conditions rather than pre-17 
colonization or “pristine” conditions. 18 

Paragraph 139 of the EcoPlan report states that “the spill scenarios assume spill mitigation 19 
efforts (emergency response and spill preparedness) as outlined in the TMEP Application and 20 
TM’s Emergency Response Plan. In all scenarios, initial emergency clean up response is 21 
assumed to be efficient and effective upon discovery and confirmation of pipeline rupture.” 22 
However, the approach steps described in the diagram on page 20 of the EcoPlan report 23 
implies that the steps of measuring impacts and significance are conducted prior to the step of 24 
addressing impacts. 25 

As per CEA Agency guidance, Trans Mountain determined significance after taking into account 26 
any mitigation measures the Responsible Authority considers appropriate. This approach makes 27 
sense because the likelihood of an event occurring depends on whether mitigation measures 28 
will be taken to prevent the occurrence of that event, and whether those mitigation measures 29 
will be successful. This is also consistent with Section 52 of the CEA Act, 2012 which provides 30 
that the decision maker decides whether or not the project is likely to cause significant adverse 31 
environmental effects by taking into account the implementation of mitigation measures the 32 
decision maker considers appropriate. 33 

The EcoPlan report states in paragraph 57 that guidance and requirements from the NEB and 34 
CEA Agency suggest that determining whether adverse effects are significant is the second 35 
step of a three-step framework, followed by assessing whether the significant adverse effects 36 
are likely. Trans Mountain disagrees with this statement and has previously discussed the 37 
rationale for including probability in the determination of significance in the responses to Matsqui 38 
IR No. 2.04d (Filing ID A4H8U3), NEB IR No. 3.020a and b (Filing ID A4H1V2), as well as in 39 
Section 7.1.7 of Volumes 5A and 5B (Filing IDs A3S1Q9 and A3S1S7). Guidance at the federal 40 
level is to combine magnitude, reversibility and probability in the determination of significance. 41 
In Trans Mountain’s opinion, characterizing probability after determining significance is a less 42 
defensible approach and does not add more information to the assessment. 43 

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2686372
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2385493
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2686372
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2671532
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2392795
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393468
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All impacts identified in the EcoPlan report are considered significant by Matsqui in that the 1 
changes to their values “are expected to affect Matsqui’s ability to thrive and sustain themselves 2 
as a rights-bearing people.” Matsqui’s assessment of significance indicates how important the 3 
magnitude of change is to Matsqui. Matsqui is of the view that significance in the case of socio-4 
cultural and community economic values cannot be determined by external technical experts or 5 
specialists, but can only be determined by Matsqui themselves. Their significance evaluations 6 
were conducted to determine how significant the impacts to each value were relative to the 7 
others using significance weight elicitation (i.e., swing weighting and scaled paired 8 
comparisons). 9 

Trans Mountain respects the decision of Matsqui and its consultants to choose another impact 10 
assessment approach from the universe of those available. However, Trans Mountain has 11 
adopted established assessment practice for an ESA submitted to the NEB, including the steps 12 
used to assess effect significance. The framework followed by Trans Mountain for assessing the 13 
significance of residual effects is based on guidelines and principles provided by the NEB, CEA 14 
Agency and Federal Environmental Assessment Review Office documents. Based on the CEA 15 
Agency’s guidance, Trans Mountain determined whether an effect was significant based upon 16 
that effect’s magnitude, its geographic extent, the duration and frequency of the event causing 17 
the residual effect, the reversibility of the residual effect, the probability or likelihood of 18 
occurrence of the residual effect, and the level of confidence or uncertainty. For environmental 19 
elements, Trans Mountain defined “significant residual effect” to be a high probability of 20 
occurrence of a permanent or long-term residual effect of high magnitude that cannot be 21 
technically or economically mitigated. For socio-economic elements, Trans Mountain defined 22 
“significant residual effect” to be a) high magnitude, high probability, short to medium-term 23 
reversibility and regional, provincial or national in extent that cannot be technically or 24 
economically mitigated; or b) high magnitude, high probability, long-term or permanent 25 
reversibility and any spatial boundary that cannot be technically or economically mitigated. 26 

Trans Mountain’s definitions are consistent with the conjunctive test for determining significance 27 
under the CEA Act, 2012. Trans Mountain submits that its methodology for determining 28 
significance is consistent with the law, CEA Agency guidance and past assessments that have 29 
been approved by the NEB. Additional discussion on the significance framework used by Trans 30 
Mountain is provided in the responses to Matsqui IR No. 2.04b and d (Filing ID A4H8U3), and 31 
NEB IR No. 3.020a and b (Filing ID A4H1V2). 32 

Compared to Matsqui’s approach to determining significance, the methodology used by Trans 33 
Mountain results in an outcome of either significant or not significant. No one effect can be more 34 
or less significant than another. Using Matsqui’s assessment methodology to assess the entire 35 
Project for each potentially affected Aboriginal group, community, landowner, organization or 36 
other stakeholder would be impossible and an ineffective way to provide the information 37 
necessary to allow the NEB to determine if the Project is in the public interest. 38 

Lastly, the EcoPlan report states in paragraph 59 that Trans Mountain regularly uses qualitative 39 
measures determined by the judgement of technical experts which results in all identified 40 
adverse environmental and socio-economic effects being deemed not significant. The use of 41 
qualitative evaluation criteria for the assessment of effects has been previously discussed in the 42 
response to Matsqui IR No. 2.04b (Filing ID A4H8U3). Quantitative assessment of residual 43 
effects was used where standards, guidelines, objectives or other established and accepted 44 
thresholds exist to define quantitative rating criteria. Where such thresholds do not exist or are 45 
not appropriate, particularly for socio-economic effects, the qualitative method is considered to 46 

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2686372
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2671532
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2686372
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be the appropriate method for determining significance of residual effects. Otherwise, predicting 1 
and characterizing certain outcomes in a quantitative manner could present a false sense of 2 
precision, and would not pragmatically enhance the development of Project-specific mitigation, 3 
benefit enhancement measures or decision making. 4 

2.3 Uncertainty 
EcoPlan incorrectly states uncertainty was not considered as part of the spill scenario 5 
evaluations. In fact, certainty and confidence was specifically evaluated in Section 6.5 of the 6 
Pipeline Spills Ecological Risk Assessment (Filing ID A3S4W9). 7 

2.4 Routine Operational Spills 
In its assessment of the scenario of routine operations, the EcoPlan report describes routine 8 
operational spills as occasional “small spills reported at pumping stations, terminals, and the 9 
pipe itself along the lines’ length from Edmonton to Burnaby. These have various causes and 10 
sizes, ranging from a couple of litres spilled during routine maintenance, or 10 to 30 barrels from 11 
minor pipe ruptures, to larger spills from storage tank leakages or third-party related pipeline 12 
ruptures spilling hundreds of barrels or more.” 13 

Trans Mountain would like to clarify that it does not consider any type or size of spill to be 14 
acceptable or “routine.” Small spills during construction (and maintenance) are defined by 15 
Kinder Morgan’s North American Standard in Section 7.9.5 of Volume 5A (Filing ID A3S1R0) as 16 
being a spill under 5 gallons (18.9 L) which would not cause a significant environmental effect 17 
(i.e., not into a watercourse). Industry best practice technology, safety measures and 18 
contingency plans will also be used to reduce the probability and magnitude of accidents 19 
occurring and having substantial adverse effects. However, if an accident or malfunction does 20 
occur, an effective response plan will reduce the effects and associated risks. Trans Mountain’s 21 
management systems and programs required under the NEB Onshore Pipeline Regulations are 22 
listed in Table 7.9-1 of Volume 5A (Filing ID A3S1R0). 23 

2.5 Crossing of Matsqui Main IR No. 2 
Matsqui states in paragraph 135 that without their consent, locating the Project off of Matsqui 24 
Main IR No. 2 would “increase the potential for adverse effects to all Matsqui values, as it would 25 
remove the Project from additional oversight, regulations and monitoring that would be required 26 
with an on-reserve pipeline.” Although Trans Mountain is continuing to work with Matsqui 27 
regarding routing the TMEP on Matsqui Main IR No. 2, even if the pipeline is routed off of 28 
Matsqui Main IR No. 2, the Project would be regulated by the NEB. Trans Mountain would 29 
adhere to the NEB’s regulations and requirements regarding monitoring. 30 

3.0 PIPELINE RISK ASSESSMENT 
A claim is made on page 11 of the EcoPlan report that significant adverse impacts are likely. 31 
This claim, which was expanded upon on page 32 of the report, is attributed to the fact that 32 
EcoPlan calculated a return period of 22 years for the occurrence of full-bore ruptures on Line 2 33 
and the new delivery lines. The report goes on to state “This alarmingly high number does not 34 
include the risk of natural hazards, such as earthquakes or landslides.” 35 

The figures used as a reference in generating EcoPlan’s calculated 22 year return period are 36 
derived from Volume 7 of the Application – Risk Assessment and Management of Pipeline and 37 
Facility Spills (Filing ID A3S4V5). While Volume 7 provides a high-level overview of the risk-38 

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393787
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393177
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393177
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393784
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based design process, it does not provide detailed risk results. Instead, the Preliminary Results 1 
for Line 2 and the new delivery lines are described in the Part 2: Risk Update of Technical 2 
Update No. 1 filed in August 2014 (Filing ID A3Z8G1). Detailed results, provided in tabular 3 
format are found in pages 11-37 of Part 2: Risk Update of Technical Update No. 1 (Filing ID 4 
A3Z8G5 [pages 11-37]), Appendix C of Part 2 of Technical Update No. 4 (Filing ID A4F5G8) 5 
and Appendix L of Part 1 of Technical Update No. 4 (Filing ID A4F5F9). The Risk Update and 6 
the associated Preliminary Risk Results include an evaluation of risk attributed to natural 7 
hazards, such as earthquakes and landslides, which the EcoPlan report claims were not 8 
addressed. None of these documents, which represent the core documents related to pipeline 9 
risk assessment, appear to have been reviewed by EcoPlan in the preparation of their 10 
commentary on pipeline risk assessment, as none of those documents were referenced in their 11 
report. 12 

The risk results contained in the above-referenced Trans Mountain documents are 13 
characterized as ‘Preliminary’ because they represent the results of a risk analysis of a baseline 14 
design (i.e., prior to the implementation of all the risk mitigation measures that will ultimately be 15 
incorporated into the final design). These risk results serve as a ‘starting point’ for the risk-based 16 
design process which, as discussed in Section 5 of the Risk Update, is an iterative process of 17 
Risk Assessment / Identify and Prioritize Risk / Develop Mitigation Plans / Re-evaluate Risk. 18 
The Preliminary Risk Results are therefore in no way representative of the rupture frequency 19 
and risk numbers that will be characteristic of the final design of Line 2 and the new delivery 20 
lines. Therefore, it is entirely inappropriate for EcoPlan to have used these numbers to make 21 
claims as to the expected reliability of the final design of Line 2 and the new delivery lines. 22 

Trans Mountain also disagrees with EcoPlan’s derivation and use of a generic, worst-case 23 
‘return period’ for a pipeline spill. Within the context of risk-based design of a pipeline, in order 24 
to identify potential risks and to pre-emptively adopt mitigation measures at the design phase to 25 
address those risks, risk results must be reported at a sufficiently high enough resolution. A high 26 
resolution is necessary to enable discrete high-risk locations to be identified, and to identify the 27 
primary factors that are driving risk at those locations, with the ultimate goal being to provide 28 
direction as to the location and type of risk mitigation measures that should be incorporated into 29 
the final design. 30 

Therefore, as was noted in the response to NEB IR No. 3.050a (Filing ID A4H1V2), risk results 31 
have been calculated on a dynamic segment basis. A dynamic segment is defined as a 32 
contiguous section of pipeline over which all attributes used in the calculation of risk are held 33 
constant. By way of illustrating the level of resolution available at the dynamic segment level, 34 
there are over 91,000 dynamic segments between Edmonton and Burnaby. The 1 km resolution 35 
that was presented in the risk results was adopted for reporting purposes only. Even ignoring 36 
the fact that the risk results that EcoPlan comments on are ‘Preliminary’ (and not representative 37 
of the final design), aggregating results over the entire length of the pipeline, for the purposes of 38 
reporting a return period removes all resolution from the analysis. 39 

Trans Mountain’s risk-based design initiative is being undertaken as part of its commitment to 40 
eliminate failures. Risk-based design is a rigorous design approach that goes beyond the 41 
minimum requirements of the CSA Z662 code. It is an industry-leading, world class design 42 
approach that will enable the design team to identify potential risks along Line 2 and the new 43 
delivery lines and to pre-emptively adopt mitigation measures at the design phase to address 44 
those risks. These mitigation measures, once incorporated into the final design, will reduce 45 

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2491253
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2490921
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2578944
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2578190
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2671532
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failure likelihood and/or consequence (and hence risk) by targeting risk mitigation strategies 1 
directed at the principal drivers of risk that have been identified in the risk assessment. 2 

The Preliminary Risk Results that EcoPlan has used for the purposes of making inappropriate 3 
claims with respect to the expected reliability of Line 2 and the new delivery lines are the first 4 
step in what is a complex and iterative process by which potential risks are identified and 5 
prioritized. Working in order of risk priority, mitigation measures that are appropriate to the factor 6 
that is responsible for driving risk at each specific location are developed and incorporated into 7 
final design. These mitigation measures, once incorporated into the final design, will reduce 8 
failure likelihood and/or consequence (and hence risk) by targeting risk mitigation strategies 9 
directed at the principal drivers of risk that have been identified on a site-specific basis in the 10 
risk assessment. 11 

4.0 PIPELINE SPILL SCENARIOS 
The EcoPlan report constructed a narrative about potential effects of hypothetical spills and 12 
clean-up activities at two locations in the lower Fraser River valley. The hypothetical spill 13 
scenarios described by Matsqui appear to be based on worst-case assumptions, although the 14 
rationale for assumptions and conclusions is not clearly stated. For example, scenario spill 15 
volumes assumed by Matsqui (paragraph 120) appear to be twice those estimated for the 16 
Facilities Application and it is not clear how, or if, the literature-based volumes assumed by 17 
Matsqui affect subsequent impact ratings.  18 

In contrast, the process used by Trans Mountain to select the representative pipeline spill 19 
scenarios was informed by Project design and associated incident probability, along with 20 
incident consequence (see Section 6.0 of Volume 7 [Filing ID A3S4V6], response to Adams 21 
Lake Indian Band IR No. 2.11.3 [Filing ID A4H7X5] and response to City of New Westminster IR 22 
No. 2.B.2iii [Filing ID A4H8F6]). This evaluation was conducted for “credible worst-case” 23 
scenarios that balanced risk and consequences, not on ‘catastrophic worst-case’ scenarios 24 
focusing on specific locations, species of conservation concern, specific resources of public or 25 
government interest, or worst-case outcomes. Results of the assessment were provided in 26 
Sections 6 and 7 of Volume 7 (Filing ID A3S4V6). 27 

The information provided in Section 6 of Volume 7 (Filing ID A3S4V6) based on effects 28 
documented from past spills concluded that substantial adverse environmental and socio-29 
economic effects could result if a credible worst-case or smaller spill were to occur from the 30 
pipeline or facilities. Although Trans Mountain pipeline’s operating history and the risk 31 
assessment overview provided in Section 3.1 of Volume 7 (Filing ID A3S4V5) demonstrate that 32 
the probability of a large pipeline spill is low, credible worst-case pipeline spill scenarios were 33 
identified to provide a more detailed evaluation of potential ecological and human health 34 
consequences. The spill assessment team concluded that the credible worst-case scenario for 35 
environmental receptors would be an oil spill that reaches a large river and is subsequently 36 
transported downstream. The rationale was that such a scenario could affect ecological 37 
receptors and resources important to people over a comparatively large area. 38 

Potential environmental effects were evaluated at four locations as noted in paragraph 113 of 39 
the EcoPlan report. These representative locations were selected to: reflect areas of expressed 40 
concern by Aboriginal groups or the general public; support evaluation of potential effects to 41 
traditional use, other human use or infrastructure; support evaluation of potential effects to 42 
environmentally sensitive resources (e.g., salmon spawning grounds); be close to a large river 43 
so that a large spill volume could credibly enter the river; and represent the range of 44 

https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393785
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2686467
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https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393785
https://docs.neb-one.gc.ca/ll-eng/llisapi.dll/open/2393785
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watercourse types found along the pipeline corridor. Selected locations included an inland river 1 
system in Alberta (Athabasca River scenario), an inland river system in British Columbia (BC) 2 
(North Thompson River scenario), a coastal river system in BC (the lower Fraser River), and a 3 
scenario that could affect nationally and internationally recognized resources in the Fraser River 4 
delta (Lower Fraser River – Port Mann Bridge scenario). 5 

For each spill scenario, Trans Mountain commissioned an independent outflow analysis based 6 
on preliminary valve spacing to quantify the oil volume that would be released in the event of an 7 
incident at four representative locations. Modeling assumed a full-bore rupture with hole on the 8 
bottom of the pipe, which provided worst-case outflows for the purpose of the ecological risk 9 
assessment. All outflow was assumed to reach the river and be available for transport 10 
downstream, except where noted in the scenario evaluations. The outflow volumes derived from 11 
this independent analysis are provided in Table 7.1.1 of Volume 7 (Filing ID A3S4V6). In 12 
contrast to the literature-based approach adopted by Matsqui, this independent outflow analysis 13 
provides a defensible and transparent method for defining credible worst-case spill volumes for 14 
the Project. 15 

5.0 FATE AND TRANSPORT 
The principal discussion presented in the EcoPlan report concerning the potential fate of a dilbit 16 
spill scenario to a river is based on parallels drawn with the Kalamazoo spill. In response to 17 
Province of BC IR No. 2.44 (Filing ID A4H8W6), Trans Mountain clearly accepts that in the 18 
unlikely event of a large diluted bitumen spill to water, there is a possibility that a portion could 19 
become submerged or sunken. The Project approach is to use risk informed best practices in 20 
engineering and operations to ensure spills do not happen. Should a spill happen, the Project 21 
also sets forth best practices in emergency response. It is clear in the Application, and 22 
recognized in the request, that Trans Mountain acknowledges that specific conditions may lead 23 
to some portion of spilled dilbit to submerge or sink in marine and/or freshwater, as is the case 24 
for many Group 3 to 4 oils given a combination of weathering and sediment interaction effects. 25 
However, such occurrences would be low likelihood events. 26 

There are, however, several factors to consider in comparing the Fraser River and events from 27 
the Kalamazoo spill. As presented in the reply to Matsqui FN IR No. 2.08 (Filing ID A4H8U3), a 28 
qualitative comparison between turbidity data in the Fraser River and in the Kalamazoo River 29 
notes an order of magnitude less for the Fraser River relative to the Kalamazoo River for 30 
freshets. As discussed in the response to Upper Nicola Band IR No. 2.43 (Filing ID A4H9I4) with 31 
respect to the Kalamazoo spill, it is also important to note that the spilled oil travelled on land 32 
and through wetlands where it could pick up a significant amount of sediment before reaching 33 
the watercourse, as well as along river banks and overbanks areas. The significance of the 34 
sinking process observed during that spill was not only due to high suspended sediments in the 35 
river, but also likely due to sediments that attached to the oil before reaching the watercourse. 36 

6.0 SPILL CLEAN UP 
The EcoPlan report describes and assesses various spill scenarios and makes assumptions as 37 
to the duration and timing of spill clean up and time to recovery. The Trans Mountain Pipeline 38 
system is regulated by the NEB. Should remediation (clean up) be necessary, the NEB has 39 
prepared the Remediation Process Guide for industry to follow to facilitate well documented and 40 
successful remediation (NEB 2011). Sections 5, 6, and 7 of the Remediation Process Guide 41 
provide guidance on assessment, remediation, and closure of a site. It is the intent and practice 42 
of Trans Mountain to complete and move through each of the remediation process steps in as 43 
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timely a manner as practical, however, as each incident is unique (volume recovered, location, 1 
access, land use), the timeframe for remediation varies. Kinder Morgan Canada uses qualified 2 
environmental professionals to assist with site assessments and documentation; however, it is 3 
the NEB that determines when remediation conditions have been satisfactorily met. 4 

The Matsqui evidence casts the recent spill in Vancouver Harbour as having impacted 5 
kilometres of coast as well as resulting in unknown amounts of sunken oil. In actuality, 6 
approximately 6 km of the shoreline had traces of oil which were cleaned as soon as they were 7 
identified from detailed shoreline inspections. The physical analysis of the oil indicates a density 8 
that floats in fresh and salt water. Fate modeling using the Automated Data Inquiry System for 9 
Oil Spills (ADIOS 2.0) indicates the oil remains buoyant on fresh and salt water until it had 10 
stranded within a few days of the spill. Field observations noted that the oil remained buoyant 11 
and washed ashore as trace and very light tarball oiling in the intertidal zone. Canadian Coast 12 
Guard ROV surveys under the vessel anchorage found no evidence of sunken oil. Sorbent 13 
samples along transects of bottom sediments in five locations yielded no evidence of sunken oil. 14 
Water samples yielded no evidence of oil in the water column. Bottom fish and crab tissue 15 
samples yielded no evidence of bottom dwelling organisms contacting the oil. 16 

7.0 RESTRICTING FISH CONSUMPTION 
Trans Mountain understands the concerns that Matsqui have relating to the importance of 17 
various values within their reserves and traditional territory. Matsqui draw particular attention to 18 
the role of salmon in the context of Matsqui culture and economy and potential implications of 19 
restrictions on fish consumption. As described in Section 7.2.7.4 of Volume 5A (Filing 20 
ID A3S1Q9) and the Project-specific EPPs (Filing IDs A3S2S3 to A3S2S9), Trans Mountain has 21 
committed to various mitigation measures that protect salmon and their habitat during 22 
construction and operations. 23 

In addition, Trans Mountain has conducted work relating to spill response and remediation 24 
measures throughout its pipeline corridor. Volume 7 of the Application describes the measures 25 
in place to deal with response, restoration and compensation for residual effects in the event of 26 
a spill (Filing IDs A3S4V5 to A3S4V6). Trans Mountain also notes that its documented 27 
insurance and financial capacity (response to NEB IR No. 1.09a and 1.09b [Filing ID A3W9H8]), 28 
coupled with the recently promulgated 2015 Pipeline Safety Act provide a robust regime for 29 
ensuring that funds are available to restore and compensate any spill effects. 30 

The response to Government of Canada IR No. 2.02.03 (Filing ID A4H6A5) describes the 31 
mitigation measures that would be applied for managing the effects on Aboriginal health, 32 
culture, spiritual and traditional activities following a pipeline rupture or spill. If conditions 33 
warrant, local, provincial and/or federal authorities can implement controls or issue advisories 34 
(such as fish consumption restrictions) to protect public health, and these controls would remain 35 
in place until monitoring results indicate that public health and safety is not at risk. Potentially 36 
affected Aboriginal groups will be invited to participate in the spill response Unified Command 37 
and encouraged to put forth their objectives and priorities along with other members of Unified 38 
Command, to be directly involved in emergency response decisions, and to receive real time 39 
updates through the course of the emergency. Consistent with findings of an independent 40 
review completed for Vancouver Coastal Health (Eykelbosh 2014), direct involvement of 41 
potentially affected Aboriginal communities allows them to provide clear and credible 42 
information about actual risks to Aboriginal health, culture, and traditional activities. It would also 43 
allow Aboriginal groups the opportunity to identify culturally appropriate mitigation measures that 44 
would use and encourage established community and family social support networks rather 45 
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than externally defined approaches that might inadvertently benefit one portion of the 1 
community at the expense of another. 2 

8.0 SOCIO-ECONOMIC EFFECTS OF A SPILL 
The EcoPlan report (paragraph 56) correctly notes that a quantitative evaluation of socio-3 
economic effects of accidents and malfunctions was not provided by Trans Mountain. However, 4 
paragraph 64 incorrectly concludes that such an evaluation was not done because spills are 5 
considered to be unlikely events. In reality, social effects differ from those on the environment 6 
because of the influence of human interpretation of events. This difference in individual 7 
response contributes to the complexity of understanding, predicting, and mitigating socio-8 
economic effects like those that might be experienced by Aboriginal groups. A quantitative 9 
approach was not adopted for predicting scenario effects on socio-economic indicators, 10 
including local and regional economies, social well-being, and Aboriginal health, culture, 11 
spiritual and traditional activities for reasons described in Section 6.3 of Volume 7 (Filing 12 
ID A3S4V6) and the response to Adams Lake Indian Band IR No. 2.11.3 (Filing ID A4H7X5). 13 
Briefly, based on the literature reviewed by Trans Mountain, no widely accepted method exists 14 
for predicting oil spill socio-economic effects due to the complexity resulting from the role of 15 
human interpretation and its influence on individuals’ experiences of social effects and their 16 
ability, willingness and confidence to respond to change. This difficulty is reinforced by 17 
EcoPlan’s statement that only Matsqui is capable of determining the significance of hypothetical 18 
losses to their culture and community. This statement confirms that it is impossible to accurately 19 
predict socio-economic outcomes following accidents and malfunctions that are representative 20 
of all conditions along the pipeline corridor. Trans Mountain acknowledges Matsqui’s efforts to 21 
describe the possible or worst-case consequences of hypothetical accidents from their 22 
perspective. Based on available literature and past experience, Trans Mountain has previously 23 
stated that spills are unacceptable events that can result in significant adverse environmental 24 
and socio-economic effects, and that every effort must be expended to prevent spills from 25 
happening. 26 

9.0 VALUATION 

9.1 Valuation of Losses 
Matsqui have enumerated a host of values that they describe as market and non-market losses 27 
in the event of a spill. Section 9 of their evidence, entitled “Valuation of Loss in Dollar Terms”, 28 
adopts a valuation approach or methodology that presents a framework for normalizing all 29 
impacts into a single dollar figure. The Matsqui have not shared any specific actual numbers or 30 
estimates in their evidence as they treat those as confidential; all of their calculations are thus 31 
illustrative in nature only. Specifically in paragraph 384: “the valuation approach employed here 32 
uses multiple methods, incorporating the marketplace and aggregated price/cost data more 33 
broadly, as well as non-market values (cultural, social and environmental) of those that suffer 34 
from loss. The following section discusses the possibility of assessing these losses, and 35 
provides a description of how to do so.” 36 

Trans Mountain acknowledges that there are different types of potential losses to a community’s 37 
well-being arising from a spill, a fire, a flood, or indeed any other type of hazard or calamitous 38 
event. There is also considerable professional experience and academic interest in trying to 39 
provide relative weights to these losses. In economics, these are termed “welfare weights”. 40 
Matsqui describe a weighting system, which is capable of normalizing all losses (including, for 41 
example, physical health, use and enjoyment, psychological/emotional health, S’ólh téméxw 42 
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(Keepers of the land), trust in government, cultural traditions/practices and community 1 
autonomy). Matsqui submit that “This approach to establishing monetary equivalents for 2 
intangible or non-market values is an industry standard and has been used in many contexts, 3 
such as nuclear waste repository sites, electric utility reliability, and wastewater planning.” 4 

While such weighting systems can be constructed, Trans Mountain submits that: (a) these 5 
systems are used primarily as an awareness-building process or as a contribution to a decision-6 
making process as opposed to any type of economic negotiation or compensation; and, (b) it is 7 
incorrect to characterize these approaches as “an industry standard”. Trans Mountain notes, for 8 
example, that the literature cited by Matsqui typically relates to planning functions: nuclear 9 
waste planning, electric utility system planning, and wastewater planning. Planners are required 10 
to make trade-offs, and weighting functions such as these provide a mechanism to do that. 11 
Similar weights can be applied in cost-benefit analysis, which also sometimes involves weighing 12 
market and non-market issues. Trans Mountain maintains that normalizing all factors into dollar 13 
terms is not necessarily useful in terms of the decision-making processes required of the NEB. 14 
A quantification of environmental (including social) externalities is not needed to evaluate 15 
whether the Project is in the public interest (response to Allan R IR No. 1.01x [Filing ID 16 
A3X5V9]). Indeed, the NEB has itself been confronted by such propositions within this sector. 17 
For example, evidence put forward before the Enbridge Northern Gateway Project Joint Review 18 
Panel (JRP) involved valuation of various ecosystem goods and services, as well as cultural 19 
values. The JRP concludes that many of such losses simply cannot be estimated: 20 

Trans Mountain Response to Tsawout IR No 1.38 (PDF Page 128; Filing ID A3Y3T9) 21 

An example … relates to certain impacts on aboriginal culture that regulators 22 
often regard as non-compensable and can only be considered qualitatively. For 23 
example, the Joint Review Panel for Northern Gateway (Government of Canada, 24 
2013, page 362) observed: “Regarding the Office of the Wet’suwet’en’s concern 25 
about potential cultural losses, the Panel agrees that some aspects of cultural 26 
activity cannot be described in economic terms. To the extent that activities 27 
contribute to a culture, and monetary values can be attributed to these activities, 28 
the Panel should take these into account.” The activities that can be described in 29 
economic terms are reflected in the estimates in Reference (i), but activities that 30 
cannot be so described are excluded from the cost analyses. 31 

Trans Mountain Response to Allan R IR No. 1.18(l) (PDF page 180-181; Filing ID A3X5V9) 32 

“Based on the hearing record, the Panel finds that the estimated costs for 33 
damages to ecosystem goods and services are neither well developed nor 34 
currently broadly accepted.” (Government of Canada, 2013, page 362). 35 

This is not to say that all of the values listed by the Matsqui elude estimation or valuation. In 36 
some instances, where acceptable substitute goods are readily available, then fairly precise 37 
monetary equivalences can be estimated, even for non-marketed items. Subsistence fishery as 38 
a food source is a case in point. If there are local closures to a fishery, then the costs associated 39 
with purchasing the same product, or with relocating temporarily the fishery to another location, 40 
are regarded as eligible costs in valuing any specific claims. In Canada, there is also 41 
considerable latitude in defining who is dependent on a fishery. Canadian legislation that 42 
addresses compensation for marine spills, for example, was specifically written to circumvent 43 
the more restrictive provisions in international compensation regimes to which Canada is a 44 
party. 45 
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9.2 Compensation of Losses 
Matsqui infer that calculations of losses have been conducted for their spill scenarios, but do not 1 
provide specific calculations or assumptions. For example, as stated in paragraph 328 of the 2 
EcoPlan report, “The information to calculate the potential financial/economic losses based on 3 
the categories described above is confidential to Matsqui and has therefore been omitted from 4 
this report”. Trans Mountain does, however, note that the current liability and compensation 5 
regimes provide comprehensive coverage for losses in the event of pipeline (or facility) spills 6 
described in Matsqui evidence. 7 

The Application provides Trans Mountain’s evidence relating to oil spills for which it is the 8 
Responsible Party. For an assessment of costs of hypothetical land-based spills, please see 9 
“Potential Cleanup and Damage Costs of a Hypothetical Oil Spill: Assessment of Trans 10 
Mountain Expansion Project” in Volume 7, Appendix G (Filing ID A3S4W8). Much of the lower 11 
reaches of the Fraser River can be regarded as a High Consequence Area (HCA) within the 12 
context of that analysis. The assessment indicates that a credible worst-case spill would have a 13 
cost of the order of $100 million to $300 million. Additional sensitivity analyses are reflected in 14 
Trans Mountain’s response to NEB IR No. 1.10b (Page 32 of 481 in Filing ID A3W9H8); that 15 
response indicates that a large spill (4,000 m3) affecting a HCA would have a cost of the order 16 
of $340 million. A full description of the model with all assumptions, and equations was provided 17 
as part of Follow-Up Response to NEB Ruling 33 Allan R F-IR No. 1.18c (Filing ID A4D3G4). 18 

Trans Mountain has also documented the resources available to address any such costs. Trans 19 
Mountain has access to $750 million in insurance for a land-based spill. Compensation 20 
frameworks and insurance covering a land-based spill are described in responses to NEB IR 21 
No. 1.08b to 1.08h (Page 24 of 481 in Filing ID A3W9H8). In the event that a liability occurs that 22 
is in excess of its insurance, Trans Mountain expects that any losses and claims would be paid 23 
out of cash reserves and cash flow from operations, which are illustrated in the response to 24 
NEB IR No. 1.09a and 1.09b (Page 24 of 481 in Filing ID A3W9H8). Those responses illustrate 25 
that Trans Mountain expects that it would have cash available over the first 5 years of 26 
approximately $2.1 billion and a cash reserve balance at the end of Year 5 of approximately 27 
$150 million. To the extent there is insufficient cash available Trans Mountain would either draw 28 
on credit facilities, issue debt, or borrow from its parent depending on the extent of the loss and 29 
its immediacy. 30 

Moreover, recent promulgation of the 2015 Pipeline Safety Act - An Act to amend the NEB Act 31 
and the Canada Oil and Gas Operations Act (the Act) will see its various provisions in full force 32 
by June 2016. The Act reinforces the polluter pays principle, and confirms that the liability of 33 
companies that operate pipelines is unlimited if an unintended or uncontrolled release of oil, gas 34 
or any other commodity from a pipeline that they operate is the result of their fault or negligence. 35 
The Act also establishes the limit of liability without proof of fault or negligence at no less than 36 
$1 billion for companies that operate pipelines that have the capacity to transport at least 37 
250,000 barrels of oil per day. The provisions of the Act also affirm that pipeline operators will 38 
need to demonstrate that financial resources of $1 billion are available in the event of a spill. 39 

Similarly, for marine spills, Matsqui again maintain that information is confidential but that 40 
hypothetical marine spill impacts potentially would result in the following financial/economic 41 
losses (paragraph 364): 42 

a) The cost of replacement food from lost fishing, hunting and gathering 43 
opportunities (e.g., salmon, deer, moose, and berries). 44 
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b) Lost opportunities to profit from Economic Opportunity fisheries. This impact is 1 
most severe while fishing on the river is closed but persists for some years 2 
after the river is reopened to fishing due to stigma associated with potentially 3 
contaminated fish.  4 

c) Lost opportunities to produce and sell value-added fisheries products (smoked 5 
or candied fish). 6 

Trans Mountain acknowledges that losses such as those noted above could occur in the 7 
unlikely event of a marine spill. It notes, however, that Canada has among the most 8 
comprehensive oil spill compensation regimes in the world, and that parts of it are specifically 9 
targeted to compensating losses associated with a broad set of damages that may be sustained 10 
by the commercial and subsistence fishery sector. Any losses that can be connected to a spill 11 
event are eligible for compensation. Moreover, although time limits of claims are specified as 7 12 
years from the time of the incident, claims may also be submitted before that cut-off date for 13 
forecast losses that extend into the future, provided that adequate documentation is provided. A 14 
description of the regime is found in Volume 8A, Section 1.4.1.6 (Filing ID A3S4X3). Procedures 15 
in Canada are defined under the Marine Liability Act and guidance for claims is provided under 16 
the International Oil Pollution Compensation Fund (IOPCF) Claims Manual (Filing ID A3X5W1) 17 
and Canada’s Ship-source Oil Pollution Fund (SOPF) Claims Manual 2014 (Filing ID A4H8G6). 18 
Canada’s SOPF considers claims as stipulated in Part 7 of the Marine Liability Act.  19 

The existing regime comprising the IOPCF and Canada’s SOPF together provide in excess of 20 
$1.44 billion of funding to compensate eligible spill costs in the event of an incident. Trans 21 
Mountain supports proposed measures that would increase this funding as outlined in the 22 
Recommendations of the Tanker Safety Expert Panel; the measures effectively remove the 23 
caps to this funding through providing the SOPF with additional financing capacity. The TMEP 24 
TERMPOL Report describes these and other potential enhancements to the compensation 25 
regime being considered by the Government of Canada, including regulatory amendments to 26 
the SOPF (PDF page 52 of 68; Filing ID A4F8Z4). 27 

9.3 Summary of Trans Mountain Approach to Claims 
Trans Mountain at this stage re-iterates its approach to dealing with claims as described in the 28 
response to Matsqui FN IR No. 2.03e (Filing ID A4H8U3) 29 

“Trans Mountain’s first approach in relation to claims from any release is to be 30 
proactive. Trans Mountain will clean up any releases and remediate the property. 31 
This process involves working directly with persons, organizations and regulators 32 
affected, or with authority over, any release and includes working with First 33 
Nations impacted. Trans Mountain and its insurers set up a claims process, and 34 
work with all involved, including First Nations, until there is full resolution of 35 
outstanding issues. 36 

Trans Mountain prides itself on working closely and cooperatively with its First 37 
Nations’ partners, stakeholders, landowners, municipalities and others along its 38 
pipeline corridor. This includes a commitment to work to address any releases or 39 
environmental concerns affecting any of the above, and to discuss and negotiate 40 
compensable losses where Trans Mountain is the responsible party. Trans 41 
Mountain concedes that it is often difficult to determine the appropriate 42 
compensation for “social, cultural, or psychological wellbeing.” Despite this 43 
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difficulty, Trans Mountain agrees with the general approach of Canadian courts 1 
and the common law that while it may be difficult, the intent is to place the 2 
damaged party back to the non-damaged state to the extent possible. While the 3 
preferred approach is for the parties involved to work toward mutually satisfactory 4 
resolution of any claims or losses, regulators, courts and alternative dispute 5 
resolutions are available to assist on losses that the parties cannot resolve.” 6 

10.0 LEGAL MATTERS 
Within the context of “Financial/Economic costs” Matsqui note that they could be burdened with 7 
costs and emotional stress associated with their efforts to “deny consent” even if a Certificate of 8 
Public Convenience and Necessity is granted. Their evidence states (paragraphs 193-194) 9 
“Matsqui would expect to incur varying costs depending on the legal response they ultimately 10 
choose following the Government approval of the TMEP. Table 2 summarizes the impacts to the 11 
fundamental values from the Routine Operations without Matsqui consent Scenario, including a 12 
description of the impacts, their magnitude, and expected duration”. Among these impacts, 13 
Table 2 lists “Pipeline construction will restrict Matsqui members’ access to the pipeline ROW in 14 
IR2, minimally reducing their ability to recreate on their land, and involvement in protests will 15 
cause some amount of stress.” 16 

Trans Mountain notes that some intervenors have suggested that sabotage, civil disobedience, 17 
terrorism attacks, or other forms of illegal disruption or protest may or will escalate if the 18 
Application is approved. The intervenors submit that such activities will impose additional costs 19 
to society which should be considered as part of any Project costing. 20 

Trans Mountain has not included such costs into any of its estimates of economic impacts or 21 
compensation requirements. Trans Mountain assumes that the rule of law would apply and that 22 
everybody behaves legally; disruptions would be treated through normal policing and legal 23 
procedures. Moreover, Trans Mountain believes that it is methodologically incorrect to consider 24 
such costs or impacts in determining whether the project is in the public interest. Such costs 25 
cannot and should not be included in a determination of the public interest because it implies 26 
that anybody with the resources to illegally stop a project would effectively have a way to veto 27 
any project simply by including all such costs; such costs should not be included. 28 

11.0 JURISDICTION 
Matsqui submitted a letter to the NEB on June 24, 2015 regarding the progress of the 29 
environmental assessment of the TMEP pursuant to the Matsqui First Nation Environmental 30 
Assessment Law (Filing ID A4Q9Q1). In the letter, Matsqui submits that in recognition of the 31 
jurisdiction of Matsqui First Nation under the Framework Agreement and the First Nations Land 32 
Management Act, any recommended approval of the TMEP by the NEB include a requirement 33 
that Trans Mountain comply with the Environmental Assessment Law. 34 

Trans Mountain has previously acknowledged that Matsqui’s Environmental Assessment Law 35 
applies since Trans Mountain has proposed an alternate pipeline corridor crossing Matsqui Main 36 
IR No. 2 and since Matsqui is a First Nation Land Management Act group. Accordingly, if Trans 37 
Mountain proceeds with TMEP crossing the Matsqui Main IR No. 2, Trans Mountain will comply 38 
with the Matsqui Environmental Assessment Law unless otherwise directed by the NEB. 39 
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