
An Assessment of Impacts from the 
Trans Mountain Expansion Project 
on Matsqui First Nation

Hearing Order OH-001-2014 
May 2015

Prepared by:
William Trousdale, 
President of EcoPlan International



Table Of Contents 

EXECUTIVE SUMMARY .................................................................................. 1!
Introduction ....................................................................................................................... 1!
Approach ........................................................................................................................... 3!
Scenario ............................................................................................................................. 6!
Impacts summary ............................................................................................................... 8!

1.! INTRODUCTION ...................................................................................... 13!
1.1! Purpose ..................................................................................................................... 13!
1.2! Cumulative Effects .................................................................................................... 14!

2! IMPACT ASSESSMENT APPROACH ........................................................ 16!
2.1! Approach Overview .................................................................................................. 16!
2.2! Approach Steps ........................................................................................................ 20!

3! PROJECT BACKGROUND ....................................................................... 23!
3.1! Matsqui First Nation .................................................................................................. 23!
3.2! Trans Mountain Pipeline Expansion Project .............................................................. 24!

3.2.1! Project Overview .......................................................................................... 24!
3.2.2! Identifying Effects: Gaps and Methodological Limitations .......................... 26!

4! IDENTIFYING IMPACTED VALUES .......................................................... 34!
4.1! Process ...................................................................................................................... 34!
4.2! Summary of Values Potentially Impacted by the TMEP ............................................ 39!

4.2.1! Physical health .............................................................................................. 39!
4.2.2! Psychological/emotional health ................................................................... 40!
4.2.3! Use and enjoyment ...................................................................................... 41!
4.2.4! Community autonomy ................................................................................. 41!
4.2.5! Trust in government officials ........................................................................ 42!
4.2.6! Cultural traditions and practices .................................................................. 42!
4.2.7! S’ólh téméxw (Keepers of the Land) ............................................................ 43!
4.2.8! Financial/Economic ...................................................................................... 44!

5! SCENARIO USE AND DEVELOPMENT .................................................... 45!
5.1! Key Sources for Scenario Development ................................................................... 46!
5.2! Uncertainty and Key Assumptions ............................................................................ 49!
5.3! Selected Scenarios .................................................................................................... 55!

6! MEASURING IMPACTS ............................................................................ 57!
6.1! Impact scales and measures ..................................................................................... 57!



7! SCENARIO NARRATIVES & IMPACT DESCRIPTIONS .............................. 64!
7.1.1! Routine Operations - with Matsqui’s consent .............................................. 64!
7.1.2! Routine Operations- without Matsqui’s consent ......................................... 70!
7.1.3! Hope Spill ..................................................................................................... 77!
7.1.4! McLennan Creek Spill .................................................................................. 90!
7.1.5! Marine Spill ................................................................................................ 110!

8! MEASURING SIGNIFICANCE ................................................................. 119!
8.1! Significance weight elicitation ................................................................................. 119!
8.2! Significance Evaluation Summary ........................................................................... 122!

9! VALUATION OF LOSS IN DOLLAR TERMS ............................................ 124!
9.1! Calculating monetary equivalents for values impacted .......................................... 125!

10!ADDRESSING POTENTIAL IMPACTS ..................................................... 129!

11!CONCLUSION ....................................................................................... 131!

APPENDIX 1: Memorandum On Fisheries Impacts From Spill Material ...... 133!

APPENDIX 2: References ............................................................................ 142!

APPENDIX 3: Qualifications And Credentials ............................................. 150!



 

An Assessment of Impacts from the Trans Mountain Expansion Project on Matsqui First Nation  1 

 

EXECUTIVE SUMMARY 

Introduction 
 

1. As part of the National Energy Board (NEB) review process of the Trans 
Mountain Expansion Project (TMEP), Matsqui First Nation (Matsqui) 
commissioned EcoPlan International Inc. (EPI) to conduct an assessment of the 
potential impacts of the project to Matsqui First Nation. This report addresses 
critical gaps in the Trans Mountain Facilities Application (the TMEP Application) 
regarding the biophysical, social, cultural and economic impacts of the TMEP. 
This more comprehensive assessment will help Matsqui decide whether to 
approve the proposed project, exercising its jurisdiction under the Matsqui First 
Nation Land Code (2007). It will also help the NEB better understand the full 
costs of the project. 

2. The assessment pays particular attention to the portion of the project passing 
through Matsqui Traditional Territory and aspects of the TMEP that might affect 
the Fraser River and its ecosystem. It also highlights impacts on, and access to, 
salmon.  The report considers potential impacts from the time of a possible 
decision to proceed with the project, through construction, routine operations, 
and several possible petroleum-product (diluted bitumen) spill scenarios.1 

3. As per the December 16, 2013 application, submitted by Trans Mountain (TM) to 
the NEB, the proposed pipeline corridor was to follow the existing right-of-way, 
passing through 38 kilometers of Matsqui’s Traditional Territory (Map 1), 
including a corner of Matsqui’s main reserve, IR2. In a response to an information 
request on May 14, 2015, TM revised the corridor’s route to its current path, 
circumventing Matsqui IR2. 2  In a technical update in August 1, 2015, TM stated 
they were considering an alternate route through the reserve  (Map 2). The 
pipeline also runs in close proximity to the Fraser River and terminates at 
Westridge Marine Terminal on Burrard Inlet. 

!!

 
                                            
1  For the purpose of this report, the oil petroleum product transferred by the TMEP will be 

referred to simply as oil.  
2  Matsqui First Nation, “Matsqui Jurisdiction- A3Y2E4.” 
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Map 1: TMEP Route through Matsqui Traditional Territory 

 
 
Map 2: TMEP routes through IR2 
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4. Matsqui is concerned about how this project, and related activities, might impact 
their members and their community, and infringe their aboriginal title and rights 
to their land and water.  This assessment therefore considers a broad range of 
impacts common to social and environmental impact assessments, such as how 
project-induced changes to air, water and land affect biophysical, social, health 
and economic values as well as values specific to Matsqui, such as cultural and 
traditional values. Many of these values are commonly held Matsqui community 
values, rather than individual values.  Matsqui must therefore assess the potential 
impacts from their perspective as a unique culture and as an aboriginal rights-
bearing community. 

Approach  
5. EPI began the impact assessment with an analysis of the project context, 

including the proposed TMEP (route, scale, etc.) and the Matsqui First Nation 
(reserve land, traditional territory, resource use, etc.). The effects of the project 
and possible impacts to Matsqui and their values are established through the 
development of various scenarios, from routine operations to major spills. The 
magnitude, extent, duration and, ultimately, the significance of these impacts to 
Matsqui values are then assessed. Finally, commonly used techniques to 
translate both market and non-market values into dollar terms – a single 
comparable metric – to help clarify the magnitude and significance of these 
impacts on Matsqui are applied. The results of this economic analysis are 
confidential3 but a description of the methods used are included to demonstrate 
to the NEB the utility of understanding that non-market impacts can be assessed 
and valued in a market economy, should the NEB wish to conduct a similar 
analysis of its own. 

6. EPI conducted the impact-assessment process by iteratively combining technical 
information drawn from the TMEP Application and related research, with 
participation from the Matsqui Governing Body4 during a series of workshops 
using well-established evaluation tools and stated preference methods, based on 

                                            
3  Fish catches are a complicated and highly politicized topic for Matsqui as with many other 

First Nations. A history of disagreement with DFO, including about the definitions of food, 
social and ceremonial use of salmon, combined with the year-to-year uncertainty around run 
sizes, has left Matsqui with strong concerns about the information in this report being used to 
tied them to future catch allocations.  For these reasons, the specific numbers used in the 
economic analysis have been kept confidential.  

4 The Matsqui Governing Body is considered by the Matsqui community to be the legitimate 
and representative decision-making body for Matsqui First Nation comprised, as it is, of Chief, 
Councillors and representatives from the six main family groups.  
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decision analysis and multi-attribute utility theory (MAUT).5 These methods have 
been broadly applied and accepted by regulatory agencies in Canada, the 
United States and internationally.6 Furthermore, this approach has been used to 
understand and estimate value, including in legal decisions,7 and to structure 
damage schedules for compensation by state environmental departments.8  
Moreover, recognizing the importance of addressing a full range of potential 
losses, governments in North America have developed legislation that provides 
provisions for compensating market and non-market losses, including losses 
experienced by aboriginal communities.9 The methods used to determine the 

                                            
5  For a good review, see Keefer, Kirkwood, and Corner, “Perspective on Decision Analysis 

Applications, 1990-2001”; Clemen, Making Hard Decisions: An Introduction to Decision 
Analysis; Keeney, Siting Energy Facilities; Keeney, Value-Focused Thinking: A Path to Creative 
Decisionmaking; von Winterfeldt and Edwards, Decision Analysis and Behavioural Research. 
For examples, see Merkhofer and Keeney, “A Multiattribute Utility Analysis of Alternative Sites 
for the Disposal of Nuclear Waste”; Keeney, McDaniels, and Swoveland, “Evaluating 
Improvements in Electric Utility Reliability at British Columbia Hydro”; Keeney, McDaniels, 
and Ridge-Cooney, “Using Values in Planning Wastewater Facilities for Metropolitan Seattle.” 
In addition, it is worth noting that there is a journal devoted entirely to the dissemination of 
decision analysis results called Decision Analysis as well as a journal called Journal of Multi-
Criteria Decision Analysis where hundreds of applications can be reviewed. 

6 Williams, Szaro, and Shapiro, Adaptive Management: The US Department of the Interior 
Technical Guide.; Department of Fisheries and Oceans (DFO), Canada’s Policy for 
Conservation of Wild Pacific Salmon. 

7 For example, United States Environmental Protection Agency, Record of Decision. Alcoa 
(Point Comfort)/Lavaca Bay Site, Point Comfort, Texas. 

8  See State of Washington, Preassessment Screening and Oil Spill Compensation Schedule 
Regulations; State of Washington, Oil and Hazardous Substance Spill Prevention and 
Response. Revised Code of Washington; Florida State Department of Environmental 
Protection, Chapter 376 Pollutant Discharge Prevention and Removal..The Florida State 
Department of Environmental Protection has used relatively complex non-market valuation 
assessment methods in significant spills and damages. It has also developed a simplified 
approach set out in Florida law under Chapter 376, Pollution Discharge Prevention and 
Removal, that uses a value weighted multi-attribute method to establish a compensation 
schedule that includes the loss of non-use values associated with injured or destroyed 
resources. 

9 These include, for example, the Alberta Metis Settlements Act, the Comprehensive 
Environmental Response Compensation and Liability Act (CERCLA), The Clean Water Act 
(CWA), The Oil Pollution Act of 1990 (OPA), The Natural Resource Damage Regulations (NRD) 
under OPA as promulgated by The National Oceanic and Atmospheric Administration 
(NOAA), the National Park System Resource Protection Act. 
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value of these types of losses are well-established in the academic literature10 
and have been recognized as best practice by professional organizations.11 

7. EPI applied the steps outlined below to identify the residual impacts and 
cumulative effects of the TMEP on Matsqui, and to determine the magnitude 
and significance of those impacts from the Matsqui’s perspective. To conduct 
the assessment, several scenarios of pipeline construction were developed 
including operations and maintenance, and spills of varied size and location, so 
that a full range of potentially impacted Matsqui values could be identified and 
evaluated. The scenarios helped Matsqui better understand the potential 
implications of the TMEP, and thereby more accurately apply their expert 
knowledge of their community, traditional use activities, cultural practices and 
traditions and values into an assessment of potential impacts. This task of “value-
focused thinking” is meant to clarify the specific kinds of values affected by the 
TMEP and that matter to Matsqui members.12 

                                            
10  For example, see Keeney, Value-Focused Thinking: A Path to Creative Decisionmaking; 

Clemen, Making Hard Decisions: An Introduction to Decision Analysis; McDaniels and 
Trousdale, “Resource Compensation and Negotiation Support in an Aboriginal Context.” 

11  2010 Canadian Institute of Planners Award for Publication and 2011 Planning Institute of B .C. 
Award for Excellence in Research and New Directions in Planning (These professional awards 
recognized William Trousdale, Dr. Robin Gregory and Dr. Tim McDaniels for their work on 
non-market valuation approaches to cultural losses). 

12  Matsqui First Nation, “Matsqui Jurisdiction - A3Y2E4.” 
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Scenario 
8. EPI developed four scenarios based on technical information and sources 

included in the TMEP Application, additional technical and academic reports, 
and reporting on other historical spills (see Section 5 for more detail). The 
scenarios cover activities involved in pipeline construction, operations, and 
maintenance, as well as potential events related to a pipeline or marine spill (e.g. 
emergency response, public health and safety measures, clean up, reclamation 
and restoration, and ongoing monitoring activities). The scenarios were designed 
to provide a range of impacts ranging from minimal (from routine pipeline 
operations) to those of highest consequence (from a major pipeline spill affecting 
Matsqui’s IR2).  Not only was this necessary to respond to Matsqui’s need to 
understand the TMEP, but it responds directly to the concern of Aboriginal 
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groups, including Matsqui, and the public-at-large “about catastrophic spills – 
those that are least likely but of highest consequence.”13 

9. Following the process of research and analysis, including input from Matsqui, the 
following scenarios were identified for detailed development:  

1. A “routine operations” scenario, which involves pipeline construction, 
installation, and minor spills associated with maintenance and operations 
over 25 years. 
 

2. A large-scale spill in the Fraser River from a rupture of the pipeline near 
Hope, BC. Several years after installation, a pipeline rupture occurs just 
south of Hope, near Agassiz, in early summer, in the year of a large 
sockeye salmon run.  Effects are felt and clean-up activities occur up to 
100 km downstream. The emergency response lasts two months, followed 
by two years of active clean-up and reclamation along much of the river. 
Near the spill site contamination is heavy and requires several years of 
intensive clean-up, including two dredging programs. Monitoring 
activities continue for several years after clean-up is completed. Fisheries 
are completely closed for the first two years, and slowly opened with 
fewer restrictions year by year after that. Matsqui members are reluctant 
to consume fish for up to two years after the fisheries reopen, resulting in 
four years of lost opportunities to fish. 

 
3. A large-scale spill into the Fraser River from a rupture of the pipeline in 

McLennan Creek near Matsqui IR2. Several years after installation, a 
pipeline rupture occurs at a section of pipe about 750 m southeast of IR2 
in early summer, the year of a large sockeye salmon run. The oil enters 
McLennan Creek, passes through the eastern portion of IR2, and enters 
the Fraser River opposite IR3.  The emergency response includes a two-
month evacuation of IR2, and a year-long closure of much of the Fraser 
River. Throughout IR2, and in the adjacent portions of the Fraser River, 
contamination is heavy and requires several years of intensive clean-up, 
including two dredging programs. Monitoring activities continue for 
several years after clean-up is completed. Fisheries are completely closed 
for the first two years, and slowly opened with fewer restrictions year by 
year after that. Matsqui members are reluctant to consume fish for one or 
two years after the fisheries reopen, resulting in four years of lost 
opportunities to fish. 

                                            
13  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills. TR 7-2: Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report - A3S4X1, 1. 
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4. A large-scale spill caused by a marine collision with an oil tanker in the 
Strait of Georgia. In late March, a tanker carrying oil from the terminal in 
Burnaby sinks in the Strait of Georgia, spilling oil into the ocean over the 
next 13 hours, which then continues to spread outward from the initial 
spill location over the next 15 days. The emergency response results in 
closures of English Bay and the Fraser River estuary for two months, and 
shoreline and estuary clean-up continuing for three years.  It is the year of 
a large sockeye salmon run. Fisheries are closed for three years and 
diminished runs for many years thereafter result in ongoing management 
restrictions. 
 

10. The study also explored modifications to the scenarios and their impacts should 
Canada approve the project without Matsqui’s approval.  Years of seeking 
damages and member protest, before and after spill events, are expected to 
increase adverse impacts to Physical Health, Psychological/emotional health, 
Trust in government, Community autonomy, and Financial/Economic losses. A 
version of the “routine operations” scenario in which Matsqui does not approve 
the TMEP has been included to illustrate the impacts that might be expected 
should the project proceed without Matsqui’s consent, circumventing IR2, and 
with it Matsqui’s regulatory regime. 

11. All of the above scenarios were limited to a 25-year timeline, beginning with 
Government of Canada approval of the proposed expansion project, followed by 
project construction and a period of routine operations and maintenance. For 
the scenarios involving major spills (i.e., all but the ‘Routine operations’ 
scenarios), the spill events are assumed to occur after 15 years of routine 
operations and maintenance. 

Impacts summary 
12. EPI worked with Matsqui’s Governing Body, in the context of the scenarios and 

from the perspective of Matsqui, to identify and analyze community values and 
impacts. This analysis produced a set of fundamental end values that would 
experience measurable change from the development of the TMEP.  These 
values are: (1) physical health; (2) psychological/emotional health; (3) S’ólh 
téméxw (keepers of the land); (4) use and enjoyment; (5) trust in government; (6) 
cultural traditions and practices; (7) community autonomy; and (8) 
financial/economic. 

13. The following table summarizes the nature of some of the most adverse potential 
impacts to Matsqui’s fundamental values from the above scenarios. 
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VALUE MOST ADVERSE IMPACTS 

Physical health 

 

Physically unhealthy 
• Lethargic, low energy [from limited time/activity outdoors after spill] 

• Higher rates of illness [from lower nutrition due to limited consumption 
of fish after spill]  

• High stress [from a more sedentary lifestyle] 

• Reduced Pre-natal health and youth development [from years of lost or 
diminished nutrition during critical developmental periods] 

• Affects most community members, especially acute in vulnerable (i.e., 
poor) members 

Psychological/ 
emotional 

health 

 

Feeling emotionally lost 
• Fearful and anxious [from contamination, potential health risk such as 

cancer, and future ability to fish] 

• Angry [from the damage created by the spill and ongoing cleanup on 
IR2] 

• Frustrated [from failure to accommodate] 

• Vulnerable [from feeling loss of control over key aspects of life]  
• Affects most community members [especially vulnerable members]  

Use and 
enjoyment 

 

Significant disruption to access, privacy and aesthetics 
• Restricted access [from no access to a 400 metre buffer around the creek 

& section of Fraser River near IR2 closed on and off-reserve (island, 
hunting areas) + sections of traditional territory] 

• Disrupted community [from relocation of residents for 2 months] 
• Nuisance [from reclamation workers producing new noises, smells, and 

visuals after spill] 
• Affects most community members [especially those living on reserve] 

Community 
autonomy 

 

Stagnating as a community/Nation 
• Deteriorating [from significant setbacks as resources and time are 

dedicated to addressing spill impacts and administrative and legal 
responses] 

• Intruded [from lost ability to govern the lands as industry & government 
take control of lands to respond to spill disaster] 

• Infringed [from lost ability to exercise rights on Matsqui territory and 
benefit from it] 

• Affects all community members 
 

S’ólh téméxw 
(Keepers of the 

land) 

 

Broken Spirit 
• Shame [from failure of stewardship/responsibility over the land, water, 

air on Matsqui Territory] 

• Diminished sense of identity [from disconnection to Matsqui tribe as 
“people of the river” because of no fishing for four years] 

• Weakened connection to Ancestors [from diminished presence of 
ancestors and animal spirits in daily life] 

• Affects most community members [especially those directly involved in 
clean-up] 
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VALUE MOST ADVERSE IMPACTS 
Trust in 

government 

 

No trust 
• Severe lack of confidence [from evidence of officials’ inability to manage 

spill, clean-up, restore habitat, or prevent future spills] 

• Dishonorable treatment [from government’s prejudice in its treatment of 
Matsqui’s aboriginal right and title] 

• Unfair treatment [from the unequal distribution of risks and benefits] 
• Insulted [from not being respected and consulted, in regards to 

Matsqui’s integrity and preferences] 

• Affects most community members [especially those directly involved 
dealing with governmental bodies] 

Cultural 
traditions and 

practices 

 

Fading  
• Culture declining [from missed opportunities to learn, practice and pass 

on Matsqui tradition and culture in regards to harvesting, processing, & 
sharing traditional foods/salmon after spill]   

• Coming apart [from salmon not being available for regular community 
events (funerals, ceremonies, gatherings) after spill] 

• Desecration of practices [from salmon & wild foods of appropriate 
quality not being available for ceremonies after spill].  

• Affects most community members [especially youth that miss out on 
critical period of learning] 

Financial/ 
Economic 

 

Monetary losses (specific amount confidential) 
• Jobs/wages lost from disruption of on-reserve industry 

• Lost rent/taxes from disrupted/lost industrial tenants 

• Lost/diminished residential development opportunities (real estate) 

• Replacement of fish for personal consumption  

• Lost EO: Selling value-added fish (smoked and canned fish)  

• Administrative and legal costs 

• Affects administration, members profiting from fisheries (harvesting and 
value-added 

 
14. Most of the scenarios and impacts described in this report begin with Matsqui’s 

hypothetical approval of the TMEP on IR2 after conducting an environmental 
assessment under the Matsqui First Nation Environmental Assessment Law 
(2014).  As such, management of the pipeline through this section of IR2 would 
fall under the jurisdiction of the Matsqui First Nation Land Code, including 
requirements around maintenance, monitoring, and reporting.14 

15. Importantly, routes that go to some effort to locate the new TMEP pipeline off 
IR2 – rather than the more logical route next to the existing pipeline currently 

                                            
14  Matsqui First Nation, “Matsqui First Nation Environmental Assessment Law- A4E3T6.” 
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located on IR2 – do nothing to mitigate any possible socio-cultural, biophysical 
or economic adverse impacts of the TMEP.  Rather, locating the TMEP off IR2 
would increase the potential for adverse effects to all Matsqui values, as it would 
remove the TMEP from additional oversight, regulations and monitoring that 
would be required with an on-reserve pipeline.  

 
MATSQUI IMPACT ASSESSMENT SUMMARY 
Are there adverse impacts? YES – There are multiple adverse impacts to the eight 

fundamental values identified by Matsqui. See summary table 
above for details. 

Are the adverse impacts 
significant? 

YES – All impacts included in this assessment are considered 
significant by Matsqui in that the changes to these values are 
expected to affect Matsqui’s ability to thrive and sustain 
themselves as a rights-bearing people. See section 8 for 
more details. 

Are the significant adverse 
impacts likely? 

YES – TM outlines four faults that can lead to pipeline failure 
(manufacturing, construction, third-party damage, and 
incorrect operations) and its probabilities for full-bore rupture 
incidence rates.15 The cumulative probability of incident rate 
per km-year (i.e., the rate of incidents per year for every 
kilometer of pipe) for these four faults is 3.93E-05. This is 
equivalent to a return period of one full-bore rupture 
somewhere along the 1,150 km pipeline every 22 years, 
which translates into a 90% probability of a full bore rupture 
somewhere in the pipeline within 50 years. This alarmingly 
high number does not include the risk of natural hazards, 
such as earthquakes and landslides.  
 

 
 

16. While this Matsqui-specific impact assessment expands upon the narrow 
biophysical effects assessment outlined in the TM application, it should be 
considered a conservative assessment for several reasons. First, the list of eight 
fundamental Matsqui values is a short list of all the values that might be 
impacted. Many other potentially significant impacts were not included due to 
uncertainty or low confidence surrounding the likelihood, severity or prevalence 
of the impact, or due to a lack of support found in the literature or real-world 
examples.  For example, even though the TM Application cites well-documented 
impacts that can result from a major spill, such as: cultural and economic 
stigma;16 post-traumatic stress disorder (PTSD); family conflict; substance abuse; 

                                            
15  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5, 5. 
16  Gregory, Flynn, and Slovic, “Technological Stigma.” 
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and more,17 these were not explicitly identified and measured by Matsqui as 
potential impacts to their fundamental values. Therefore, while these impacts 
may prove to be significant adverse effects in the event of a major spill, such as 
those described in the scenarios, they are not highlighted in this impact 
assessment. 

17. Second, this impact assessment evaluated impacts only to those values that have 
been identified and measured. There are other values that are so pervasive and 
embodied holistically in the Matsqui people and culture that the reductionist 
approach necessary for this impacts assessment necessarily misses. There are 
other values that are beyond the tools and techniques currently available for 
objectively measuring potential losses, such as destruction of sacred places or 
taboo.18  Third, the 25-year time-scale of the included scenarios (and related 
impact assessments) limits the inclusion of longer-term impacts.   

 
 
 

                                            
17  Palinkas, “A Conceptual Framework for Understanding the Mental Health Impacts of Oil 

Spills.” 
18  Gregory and Trousdale, “Compensating Aboriginal Cultural Losses”; Adamowicz et al., 

“Stated Preference Approaches for Measuring Passive Use Values: Choice Experiments and 
Contingent Valuation.” 
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1. INTRODUCTION 

1.1 Purpose 
18. The proposed Trans Mountain Expansion Project (TMEP), if approved, will twin 

the existing pipeline to increase the transport potential of petroleum products 
from Strathcona County, Alberta, to Burnaby, BC. The new pipeline would 
increase the capacity of the system from 300,000 barrels per day, to 890,000 
barrels per day.19 The TMEP would carry heavier oils, including diluted bitumen, 
with the capability to transport light crude oils. The proposed pipeline would 
pass through 38 km of Matsqui First Nation’s (Matsqui) traditional territory, and 
in proximity to Matsqui IR2 (See section 3.2 for details on corridor route). The 
pipeline also runs in close proximity to the Fraser River and terminates at 
Westridge Marine Terminal on Burrard Inlet; a spill in either of these water 
bodies could have important consequences for Matsqui’s social, cultural, and 
economic values. 

19. As part of the National Energy Board (NEB) review process, Matsqui 
commissioned EcoPlan International Inc. (EPI) to conduct an assessment of the 
potential impacts to Matsqui resulting from the development of the TMEP. The 
purpose of this report is to address critical gaps in the Trans Mountain Facilities 
Application (the TMEP Application) regarding biophysical, social, cultural and 
economic impacts of the TMEP on Matsqui. This more comprehensive 
assessment will help Matsqui decide whether to approve the project, exercising 
its jurisdiction under the Matsqui First Nation Land Code (2007). It will also help 
the NEB better understand the full costs of the project. 

20. The impacts assessment considers potential impacts from the time of a possible 
decision to proceed with the project, through construction, routine operations, 
and several possible spill scenarios. The report therefore considers a broad 
range of impacts common to social and environmental impact assessments, such 
as how project-induced changes to air, water and land affect biophysical, social, 
health and economic values, as well as values specific to Matsqui, such as 
cultural and traditional values. Many of these values are commonly-held Matsqui 
community values, rather than individual values.  Matsqui must therefore assess 

                                            
19  Matsqui First Nation, “Matsqui Jurisdiction - A3Y2E4.” 
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the potential impacts from their perspective as a unique culture and as an 
aboriginal rights-bearing community.  

1.2 Cumulative Effects 
21. Cumulative effects are the changes that occur as a result of the combined 

impacts from more than one project. When considered alone, the TMEP’s effects 
(e.g., petroleum product spills, encroachment onto traditional territory, worry 
and stress from increased risk of a spill near IR2) might be perceived as 
insignificant. However, when considered together with other projects or 
activities, the combined impacts may be significant, unacceptable or even 
devastating. The changes may happen so slowly, over time or over an area, that 
they are hardly noticeable until the damages have occurred.  

22. Cumulative effects form the context for this analysis. The cumulative effect of an 
action can be viewed as the incremental change to the overall state of a 
resource, ecosystem, or human community, caused by that action. When 
Matsqui evaluate losses to their values from the TMEP, these losses are 
inevitably considered in the context of cumulative effects. It is thus imperative 
that Matsqui evaluate the significance of potential changes from present 
conditions (which include cumulative effects) to future conditions directly related 
to the TMEP.   

23. The assessment of impacts on Matsqui from the TMEP must be conducted from 
Matsqui’s perspective. This perspective includes prominent events that have 
affected Matsqui’s social and cultural practices, and the environment of their 
traditional territory, such as introduced disease, a history of colonial oppression 
and dispossession, frontier expansion, and the arrival of a new economic system.  
This has resulted in changes to Matsqui’s lifestyle, from diet and exercise, to 
family relations, to self-understanding, to their relationship to the land and 
resources of their territory. Cumulatively, colonial processes have had 
devastating consequences for the Matsqui people and their culture, but they 
have not destroyed Matsqui’s special relationship to their land, environment, and 
resources. Indeed, in the face of these changes, Matsqui has maintained many of 
their sacred rites and community ceremonies, especially those traditions 
associated with the preservation, management, harvesting, preparation and 
consumption of wild foods.  While Matsqui members still benefit significantly 
from these activities, in terms of the eight fundamental values that provide the 
framework for this assessment, the increased scarcity resulting from the erosion 
of these practices over time has left them more sensitive to further impacts and 
has caused them to value these aspects of Matsqui community, culture, society, 
and economy more dearly.   
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24. For example, while Matsqui members still accrue substantial physical health 
benefits from harvesting and consuming Fraser River salmon, their ability to 
catch and preserve enough salmon to meet their dietary, ceremonial, and social 
needs throughout the year has been severely affected by the devastation offish 
stocks caused by commercial fishing practices, habitat destruction, and (often 
misguided, from Matsqui’s perspective) efforts by the Department of Fisheries 
and Ocean’s (DFO) to manage the salmon fishery. Further restrictions, caused by 
a TMEP spill, for example, could result in degraded ceremonies, weakened social 
bonds, a widespread community shortage of this nutritious food source, and a 
shift toward less-healthy replacements (e.g., hamburger, peanut butter). 
Matsqui’s socio-cultural and economic foundation is highly-valued, and any loss, 
deterioration or desecration of these values from new threats is evaluated from 
this perspective.  

25. This assessment captures cumulative effects by measuring the relative 
importance of potential TMEP effects to those experiencing them, namely, the 
Matsqui First Nation.  
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2 IMPACT ASSESSMENT APPROACH 

2.1 Approach Overview 
 
Participatory impact assessment  

26. EPI began the impact assessment with an analysis of the context, including the 
proposed TMEP (route, scale, etc.) and Matsqui First Nation (reserve land, 
traditional territory, resource use, etc.). First, the effects of the project were 
established and possible impacts to Matsqui and their values through the 
development of various scenarios, from routine operations to major spills. Then 
the magnitude, extent, duration, and ultimately the significance of these impacts 
were assessed. Finally, the assessment applied techniques that translate both 
market and non-market values into dollar terms, a single comparable metric, to 
help clarify the magnitude and significance of the TMEP impacts on Matsqui.  

27. The approach applied in this impact assessment iteratively combined technical 
information, drawn primarily from the TMEP Application, with participation from 
the Matsqui Governing Body20 to review and validate findings through a series of 
workshops. The process used well-established evaluation tools and stated 
preference methods based on decision analysis and multi-attribute utility theory 
(MAUT)21. These methods have been broadly-applied and accepted by 
regulatory agencies in Canada, the United States and internationally. 22 
                                            
20  The Matsqui Governing Body is considered by the community to be the legitimate and 

representative decision-making body for Matsqui First Nation comprised, as it is, of Chief, 
Councillors and representatives from the six main family groups.  

21  For a good review, see Keefer, Kirkwood, and Corner, “Perspective on Decision Analysis 
Applications, 1990-2001”; Clemen, Making Hard Decisions: An Introduction to Decision 
Analysis; Keeney, Siting Energy Facilities; Keeney, Value-Focused Thinking: A Path to Creative 
Decisionmaking; von Winterfeldt and Edwards, Decision Analysis and Behavioural Research. 
For examples, see Merkhofer and Keeney, “A Multiattribute Utility Analysis of Alternative Sites 
for the Disposal of Nuclear Waste”; Keeney, McDaniels, and Swoveland, “Evaluating 
Improvements in Electric Utility Reliability at British Columbia Hydro”; Keeney, McDaniels, 
and Ridge-Cooney, “Using Values in Planning Wastewater Facilities for Metropolitan Seattle.” 
In addition, it is worth noting that there is a journal devoted entirely to the dissemination of 
decision analysis results called Decision Analysis as well as a journal called Journal of Multi-
Criteria Decision Analysis where hundreds of applications can be reviewed. 

22  Williams, Szaro, and Shapiro, Adaptive Management: The US Department of the Interior 
Technical Guide.; Department of Fisheries and Oceans (DFO), Canada’s Policy for 
Conservation of Wild Pacific Salmon. 
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Furthermore, this approach has been used to understand impacts and estimate 
value, including in legal decisions,23 and to structure damage schedules for 
compensation by state environmental departments.24  The methods have been 
supported by large organizations, such as the EPA in the United States, which 
states the following in its Ecological Benefits Assessment Strategic Plan: 
“Whether ecological benefits are to be given a relative weight or be fully 
monetized, a preference elicitation process often is required.”25 Also relevant is 
the 2002 OECD report of the Environment Directorate, “Technical Guidance 
Document on the use of Socio-Economic Analysis in Chemical Risk Management 
Decision Making,” which gives a prominent role to decision analysis and 
multiple-criteria methods for measuring and weighting preferences. Moreover, 
recognizing the importance of addressing a full range of potential losses, 
governments in North America have developed legislation that provides for 
compensating market and non-market losses, including losses experienced by 
aboriginal communities.26 The methods used to determine the value of these 
types of losses are well-established in the academic literature27 and have been 
recognized as best practice by professional organizations.28 

                                            
23  For example, United States Environmental Protection Agency, Record of Decision. Alcoa 

(Point Comfort)/Lavaca Bay Site, Point Comfort, Texas. 
24  See State of Washington, Preassessment Screening and Oil Spill Compensation Schedule 

Regulations; State of Washington, Oil and Hazardous Substance Spill Prevention and 
Response. Revised Code of Washington; Florida State Department of Environmental 
Protection, Chapter 376 Pollutant Discharge Prevention and Removal. The Florida State 
Department of Environmental Protection has used relatively complex non-market valuation 
assessment methods in significant spills and damages. It has also developed a simplified 
approach set out in Florida law under Chapter 376, Pollution Discharge Prevention and 
Removal, that uses a value weighted multi-attribute method to establish a compensation 
schedule that includes the loss of non-use values associated with injured or destroyed 
resources. 

25  United States Environmental Protection Agency, Ecological Benefits Assessment Strategic 
Plan; Gregory and Slovic, “A Constructive Approach to Environmental Valuation.” 

26  These include, for example, the Alberta Metis Settlements Act, the Comprehensive 
Environmental Response Compensation and liability Act (CERCLA), The Clean Water Act 
(CWA), The Oil Pollution Act of 1990 (OPA), The Natural Resource Damage Regulations (NRD) 
under OPA as promulgated by The National Oceanic and Atmospheric Administration 
(NOAA), the National Park System Resource Protection Act. 

27  For example, see Keeney, Value-Focused Thinking: A Path to Creative Decisionmaking; 
Clemen, Making Hard Decisions: An Introduction to Decision Analysis; McDaniels and 
Trousdale, “Resource Compensation and Negotiation Support in an Aboriginal Context.” 

28  2010 Canadian Institute of Planners Award for Publication and 2011 Planning Institute of B .C. 
Award for Excellence in Research and New Directions in Planning (These professional awards 
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28. An approach based on these methods allows for the identification and 
evaluation of a broad range of project impacts on both market and non-market 
values of an affected community, area or group of individuals.  More specifically, 
an impact assessment structured using this approach promotes a better 
understanding of how the TMEP may affect important Matsqui values and allows 
for the generation of a dollar-based measure of residual net losses to both 
market and non-market or intangible values. These methods have been 
employed for decades in many contexts and on numerous occasions.29  

A Conservative Assessment  
29. While this Matsqui specific impact assessment expands upon the narrow 

biophysical effects assessment outlined in the TM application, it should still be 
considered a conservative assessment. 

30. First, the list of eight fundamental Matsqui values is a short list of all the values 
that might be impacted. There are other potentially impacted values that were 
identified but were, on their own, not considered to merit analysis in this limited 
assessment. These values may be significant when considered together, or may 
be more significant in the face of a spill in a location other than that identified in 
these scenarios, such as a spill on land. Generally, the longer list of potential 
impacts were screened out based on uncertainty or low confidence surrounding 
the likelihood, severity or prevalence of the impact, or due to a lack of support 
found in the literature or real-world examples 

31. Second, this impact assessment evaluated impacts only to those values that can 
be measured. There are other values that are so pervasive and embodied 
holistically in the Matsqui people and culture that the reductive approach 
necessary for this impacts assessment necessarily misses. There are other values 
that are beyond the tools and techniques currently available for objectively 

                                                                                                                                   
recognized William Trousdale, Dr. Robin Gregory and Dr. Tim McDaniels for their work on 
non-market valuation approaches to cultural losses). 

29  McDaniels and Trousdale, “Resource Compensation and Negotiation Support in an 
Aboriginal Context”; Keefer, Kirkwood, and Corner, “Perspective on Decision Analysis 
Applications, 1990-2001”; Keeney, McDaniels, and Ridge-Cooney, “Using Values in Planning 
Wastewater Facilities for Metropolitan Seattle”; Hobbs and Horn, “Building Public Confidence 
in Energy Planning: A Multimethod MCDM Approach to Demand-Side Planning at BC Gas”; 
Keeney, McDaniels, and Swoveland, “Evaluating Improvements in Electric Utility Reliability at 
British Columbia Hydro”; Gregory and Trousdale, “Compensating Aboriginal Cultural 
Losses.” 
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measuring potential losses, such as destruction of sacred places or 
transgressions of taboo (Figure 1).30  

Figure 1: Non-market losses 

 
 

32. Third, the 25-year timescale of the included scenarios (and related impact 
assessments) limits the inclusion of longer-term impacts.  For many of the spill 
scenarios developed for this assessment, the major spill event occurs 15 years 
into the narrative. Thus, only 10 years of spill-related impacts are considered and 
the ongoing impacts of a spill beyond that timeline are excluded. 

33. Beyond this, in the interest of conducting a conservative assessment, there are a 
series of other impacts known to be common to such situations that were not 
included as part of this assessment. As indicated in the TM Application and 
related literature, other impacts can result from a major spill such as cultural and 

                                            
30  Gregory and Trousdale, “Compensating Aboriginal Cultural Losses”; Adamowicz et al., 

“Stated Preference Approaches for Measuring Passive Use Values: Choice Experiments and 
Contingent Valuation.” 
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economic stigma;31 post-traumatic stress disorder (PTSD); family conflict; 
substance abuse; and more.32 

2.2 Approach Steps 
34. Our methodology involves the iterative execution of the tasks briefly described 

below. More detail on these steps can be found in subsequent sections of the 
report, as indicated in the diagram below.  

 
 

                                            
31  Gregory, Flynn, and Slovic, “Technological Stigma.” 
32  Palinkas, “A Conceptual Framework for Understanding the Mental Health Impacts of Oil 

Spills.” 
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Use of scenarios to identify impacted values 
35. To provide insight into the range of possible project impacts to Matsqui’s values, 

the approach employed multiple scenarios involving pipeline construction, 
operations and maintenance, and spills of varied sizes and locations. The 
scenarios translated the technical language of assessment reports into 
meaningful narratives of events that may unfold and are directly related to the 
development and operation of the TMEP. The scenarios supported a process 
whereby Matsqui was better equipped to apply their expert knowledge (of their 
community, its members, Matsqui traditional use activities, and cultural practices 
and traditions) into an assessment of potential impacts. This task of “value 
focused thinking” is meant to clarify the specific kinds of values that would be 
affected by the TMEP and that matter to Matsqui members.33   

36. The approach iteratively combined technical information (drawn primarily from 
the TMEP Application and supported by academic literature, technical reports, 
and media) with participation from the Matsqui Governing Body through a series 
of workshops using well-established evaluation tools and stated preference 
methods. The Matsqui Governing Body is considered by the community to be 
the representative decision-making body for the Matsqui First Nation, comprised 
of the Chief, Councillors, and representatives from the six main family groups.  

37. In identifying the significance to Matsqui of adverse effects from a spill from the 
TMEP, a combination of expertise is needed.  Subject expertise (e.g., engineers, 
toxicologists, fisheries biologists, etc.) is needed to help understand technical 
information, such as the risk of a full bore pipeline rupture, the fate and behavior 
of oil in the environment, and the effects of environmental contamination on 
salmon stocks. Matsqui must also provide experts in order to understand how 
these events and effects will impact Matsqui in terms of social relations, 
ceremonial practices, traditional land use activities, and other social and cultural 
impacts.  Understanding the specific impacts to Matsqui (i.e., magnitude of 
impacts on their values), and the importance (i.e., significance) of those impacts, 
requires input from the only legitimate experts on their community, culture, and 
values: the Matsqui people (as represented by the Matsqui Governing Body, in 
this case). An impact assessment that does not include the participation of the 
affected party in each step of the assessment process would be incomplete, 
whether it be scenario development, value elicitation, identifying impact 
magnitudes and extents, or determining the significance of the impacts. In this 
regard, among others, the TMEP Application is incomplete.  

                                            
33  Keeney, Value-Focused Thinking: A Path to Creative Decisionmaking. 



An Assessment of Impacts from the Trans Mountain Expansion Project on Matsqui First Nation 22 

38. This impact assessment report helps to address this gap by providing a more 
complete understanding of the impacts to Matsqui. In this way, Matsqui is able 
to make better decisions to manage and protect the things that are important to 
them and the NEB will be able to better weigh the overall net costs and benefits 
of the project. For Matsqui this means being able to identify a scalable mix of 
value-specific damage avoidance, mitigation, and emergency response to 
address Matsqui-specific issues, should Matsqui approve the project following an 
environmental assessment. Mitigation and avoidance prior to development are 
almost always less expensive than compensation after the loss has occurred. In 
the language of economics, compensation is done by identifying the amount of 
goods, resources, services, money, etc. necessary to make the party suffering the 
potential loss (in this case the members of Matsqui) feel “whole” or “indifferent” 
to those losses.34 Quantifying the relative importance of potential losses also 
provides an opportunity to measure these potential losses, including intangible 
losses, in dollar terms. Measuring the potential impacts of both market and non-
market losses in dollars is helpful in identifying residual impacts that need to be 
addressed should the project move forward.  

                                            
34  This price is often referred to as the “reservation price”. See Schwindt, Report of the 

Commission into Compensation for the Taking of Resource Interests. 
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3 PROJECT BACKGROUND 

3.1 Matsqui First Nation 
39. Dr. Carlson’s TUS study, submitted alongside this impact assessment, provides a 

comprehensive review of Matsqui’s historical and contemporary traditional use 
activities in the area. For context, a short summary is provided here. 

40. The Matsqui people explain that their origins go back to the days when the 
world was still chaotic and when animals and people could change their form.  At 
that time lived a great man who sometimes took the appearance of a beaver. 
The transformers made this man the founder of the Matsqui tribe.   

41. As one of the two dozen closely-connected Coast Salish communities along the 
lower Fraser River, the Matsqui are part of the larger Stó:lõ or “river people” 
community.  Today the Matsqui First Nation (located on the south bank of the 
Fraser River near Abbotsford BC) comprises approximately 260 members. A little 
under half of Matsqui members live on reserve.  The remaining members live in 
municipalities within Matsqui’s traditional territory and elsewhere within the 
larger Stó:lõ territory that includes the Fraser Valley and Metro Vancouver.  (See 
Map 1: Matsqui Traditional Territory). 

42. The Matsqui have always depended on the resources of the Fraser River 
watershed for their livelihood, cultural practices, and identity. This traditional 
territory has been the source of both their identity and their sustenance. It is 
imbued with the spirits of their ancestors and the spirit helpers that come from 
the plants and animals who live there.  Their culture and economy are intimately 
linked to the Fraser River.   Since time immemorial Matsqui people have used 
and managed their territory and its resources. 

43. Above all, the Matsqui First Nation has always had a strong and distinctive 
relationship with the salmon of the Fraser River. Ancient narratives (sxwõxwiyám) 
speak of the origins of salmon; spiritual rituals (such as first salmon ceremony) 
ensure that the salmon will return to the Fraser River and its tributaries each year; 
and exchange (barter/sale/gifting) of salmon remain at the heart of Matsqui 
economic activities. The Matsqui people have traditionally fished on the Fraser 
River, primarily between the mouth of the Stave River and what are now the 
Mission Railway Bridge and the Fraser’s tributaries including the Chilliwack and 
the Harrison. Salmon are a significant traditional food source and play a 
fundamental role in the overall health the Matsqui – including social, cultural and 
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spiritual life of the community. Matsqui’s relationship with salmon goes beyond 
acts of fishing, processing, distributing and consuming salmon; there is a distinct 
relationship that includes the responsibility to protect and preserve. Salmon have 
always been a central part of the practices, customs and traditions of the 
Matsqui.  

44. As times have changed, the Matsqui have adapted. But they have always 
maintained the strong cultural connection to the land and resources of their 
territory. Part of this adaptation has been important progress to increase the 
community’s self-governance and economic autonomy. Having recently passed a 
Land Code, Election Code, and Environmental Assessment Act, they continue to 
gain self-government responsibilities, developing more appropriate governance 
structures (i.e., leaving the impositions of the Indian Act). Matsqui asserts title 
over the lands and waters in their Traditional Territory.  

3.2 Trans Mountain Pipeline Expansion Project 

3.2.1 Project Overview 
45. Trans Mountain currently operates a 1,150-kilometre pipeline between 

Strathcona County (near Edmonton), Alberta, and Burnaby, BC that was 
originally built in 1953.  The 24-inch diameter pipeline crosses Matsqui 
Traditional Territory as well as IR2 at Trans Mountain Kilometre Post (KP) 1081 – 
1118.9 (Map 3). 

Map 3: TMEP routes through Matsqui Traditional Territory 
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46. On December 16, 2013, TM filed the TMEP Application to the NEB for a 

proposed expansion of its current pipeline.  The proposed expansion, if 
approved, would result in a twinned pipeline that would increase the nominal 
capacity of the system from 300,000 barrels per day to 890,000 barrels per day.35  

47. The proposed expansion will follow the existing pipeline route wherever 
practical, although in certain sections the proposed route leaves the existing 
ROW, including a circumvention around the corner of IR2 from RK 1119.7 to RK 
1120.2.36 This is a deviation from the originally proposed route that passed 
through the corner of IR2 along the existing ROW. Currently, the route through 
IR2 is being considered as an alternate. (Map 4). 

Map 4: TMEP routes through Matsqui IR2 

 
 
 

                                            
35 http://www.transmountain.com/proposed-expansion 
36  Matsqui First Nation, “Matsqui Jurisdiction - A3Y2E4.” 
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3.2.2 Identifying Effects: Gaps and Methodological Limitations 
48. As part of the 15,000-page, eight-volume TMEP Application, TM was required 

by the NEB Filing Manual to provide an environmental and socio-economic 
assessment of the potential adverse effects of the proposed project, a core 
objective of which is to help the NEB ensure that the project is “not likely to 
cause significant adverse effects or contribute to significant adverse cumulative 
effects.”37 The Filing Manual outlines the following requirements for a project 
effects assessment. It must: 

a) provide a description of the environmental and socio-economic setting; 
b) identify effects resulting from all phases of the project (construction, 

operations, and maintenance) and potential effects from malfunctions or 
accidents (including pipeline spills);  

c) identify a range of environmental and socio-economic effects (both direct 
and cumulative); and 

d) predict the significance of residual project effects and residual cumulative 
effects.38 

49. The Canadian Environmental Assessment Act (CEAA) has a similar set of 
requirements for assessment of the “environmental effects” of a major project, 
including: descriptions, the effects of malfunctions or accidents, cumulative 
environmental effects, mitigation, and the significance of any described effects.39 

50. While TM completes each step in this process, it does so with varying levels of 
rigour and comprehensiveness.  The following sections outline important gaps in 
the TMEP effects assessment with regards to identifying effects and measuring 
significance.  

51. The TMEP Application purports to fulfill the NEB and CEAA requirements by 
conducting separate environmental and socio-economic effects assessments for 
pipeline construction and operations, pipeline and facility spills, and marine 
spills. These assessments are presented in the following three volumes of 
analysis, respectively: 

a) Volume 5 – Environmental and Social-Economic Assessment 
b) Volume 7 – Risk Assessment and Management of Pipeline and Facility 

Spills 
c) Volume 8 – Marine Transportation 

                                            
37  National Energy Board, “Filing Manual - Guide A - Facilities Applications. Guide A.2 - 

Environmental and Socio-Economic Assessment.” 
38  Ibid. 
39  Government of Canada, CEAA, 2012. 
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52. Each of these reports, supplemented by technical appendices, provides a 
discussion of a broad range of potential effects of the project.  The TMEP 
Application reviews the following effects required by the NEB: 

Environmental (Biophysical) effects: 
a) Soil and soil productivity 
b) Water quality and quantity 
c) Air and greenhouse gas emissions 
d) Acoustic environment 
e) Fish and fish habitat 
f) Wetlands 
g) Vegetation 
h) Wildlife and wildlife habitat (including species at risk) 

Socio-economic effects: 
a) Human occupancy and resource use 
b) Heritage resources 
c) Traditional land and resource use 
d) Social and cultural well-being 
e) Human health and aesthetics 
f) Infrastructure and services 
g) Navigation and navigation safety 
h) Employment and economy 

53. Each of these categories identifies more specific potential effects. For example, 
‘Community Health’, – where TM covers effects to human health and aesthetics, 
– includes effects such as mental well-being, alcohol and drug abuse, stress and 
anxiety, and traffic-related mortality and injury.40 Another example is from in the 
assessment of potential effects of pipeline spills, where under community well-
being, the following psycho-social effects are described: 

a) declines in traditional social relations,  
b) declines in subsistence production and distribution, 
c) increases in problems associated with drinking, drug abuse and domestic 

violence,  
d) a decline in perceived health status,  
e) an increase in medical conditions such as depression, anxiety, and post-

traumatic stress disorder.41 
                                            
40  Kinder Morgan, Trans Mountain Expansion Project. Volume 5b ESA - Socio-Economic. Section 

5.0 Socio!Economic Setting for the Pipeline - A3S1L5. 
41  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5, 5. 



An Assessment of Impacts from the Trans Mountain Expansion Project on Matsqui First Nation 28 

54. The same section further 
points out that these effects 
may exist “regardless of the 
actual exposure” and be 
related to “… the 
perception that 
contamination has 
occurred.” The same report 
recognizes that a “spill 
could also damage or affect 
use of spiritual and burial 
sites and sacred 
landscapes”.42 

55. However, from volume to 
volume, the assessments 
that follow do not all treat 
the full range of effects to 
the same degree. The 
assessment of pipeline and 
facility construction and 
operations (Volume 5b) is 
the most complete, 
identifying potential effects, 
mitigation, and residual 
effects across a broad range 
of categories. It also 
includes an assessment (as 
per requirements) of 
cumulative effects (Section 
8.0: Cumulative Effects 
Assessment). 

56. In contrast, the assessment 
of pipeline and facility spills 
(Volume 7) restricts its 
assessment to 

                                            
42  Ibid. 

UNCERTAINTY AROUND POTENTIAL 
IMPACTS TO FISH 

 
The TMEP environmental assessments 
expects that no significant impacts to Fraser 
River salmon would result from any of the 
spill scenarios under consideration in the TM 
report. As the Fraser River salmon are an 
incredibly important and central species to 
Matsqui, they commissioned fisheries expert 
Mike Staley to review the TMEP effects 
assessments. His conclusions are notably 
different from those of Trans Mountain’s 
analysts. 

Staley’s analysis demonstrates how 
upstream and downstream migration of 
many salmon stocks (adult and juveniles, 
respectively) tend to be along the near 
shore as opposed to the mainstream of the 
Fraser River, exactly where TM modelling 
expects the majority of oil to concentrate. 
While Staley recognizes that “[t]here is a lot 
of uncertainty and limited scientific 
understanding of the immediate and long- 
term effects of a potential large oil spill into 
the Fraser River on salmon and eulachon 
stocks,”1 he also asserts that “there is a 
possibility that the contact of salmon with 
diluted bitumen, which is toxic to fish, will 
decrease the survival and productivity of the 
stock(s).”1  Staley reaches a similar 
conclusion about the sensitive, and once 
abundant, eulachon – another species long 
valued by Matsqui.  
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environmental effects, despite identifying a full range of potential socio-
economic effects (supported by a broad literature review)43. The explanation 
given in the assessment relates to the complexity of such an assessment, 
ultimately stating, “Because the location and extent of a spill cannot be 
predicted, precise socio-economic effects cannot be predicted.”44 This is 
unfortunate because TM has developed spill scenarios with specific locations and 
extents, making it possible to expand on the biophysical TM did complete. The 
technical and environmental effects work provides a solid basis for estimating 
potential socio-economic effects. By working with local communities, it is 
possible to conduct an even more precise and comprehensive socio-economic 
effects assessment.  

Measuring Significance 
57. The NEB and the Canadian Environmental Assessment Agency45 provide 

requirements and additional guidance for conducting the final task – the 
determination of significance of residual effects. Both sources situate the task as 
the second step of a three-step framework for conducting an assessment: 

1. Assess whether the effects are adverse; 
2. Assess whether the adverse effects are significant; and 
3. Assess whether the significant adverse effects are likely. 

 
58.  Both sources also provide the following suggested criteria for defining 

significance: 

a) magnitude; 
b) duration; 
c) frequency; 
d) geographic extent; 
e) ecological context; and 
f) reversibility or degree of permanence. 

 
59. In measuring effects against these criteria, TM regularly uses qualitative 

measures determined by the judgment of technical experts.  The result is that all 
identified adverse residual effects – both environmental and socio-economic 

                                            
43  Canadian Environmental Assessment Agency, “Reference Guide: Determining Whether A 

Project Is Likely to Cause Significant Adverse Environmental Effects.” 
44  Ibid. 
45  Canadian Environmental Assessment Agency, “Reference Guide: Determining Whether A 

Project Is Likely to Cause Significant Adverse Environmental Effects.” 
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effects in the case of construction and operations, and environmental effects in 
the case of spill scenarios – were deemed ‘not significant’.  The rationale for 
these estimations, following the criteria, varied among effects: some were 
considered reversible, some of too short duration, others of insufficient 
magnitude, etc.46,47 

60. TM adds an additional criterion to the NEB’s suggested list, based on an 
interpretation of the CEAA, suggesting that the likelihood of an effect should be 
part of the determination of significance.48 The result is that the socio-economic 
effects of a major pipeline spill were considered not significant.  TM explains: 

61. “The spill effects methodology and discussion provided here and in 
Volume 8A for marine transportation differs from that adopted for routine 
pipeline, facility and tanker activities because spills represent low-
probability, unpredictable events (see Section 3.1 for pipelines). Rather 
than estimating potential residual effects and significance for each element 
and indicator discussed for routine activities, spill evaluations identify the 
potential consequences of credible worst case spills using a structured risk 
assessment approach.”49 

62. When asked, as part of an information request to confirm, whether any residual 
socio-economic effects from ‘worst case’ spills had been identified as significant, 
TM offered the following response: 

63. “Confirmed. The Application did evaluate the potential residual effects of 
accidents and malfunctions including credible worst-case and smaller oil 
spills from the pipeline, Westridge Marine Terminal and tankers associated 
with the Project. Such accidents were considered to have a low probability 
of occurrence (i.e., they are scenarios that are not likely to unfold). The 
central test in the Canadian Environmental Assessment Act, 2012 is 
whether or not a project is likely to cause significant adverse environmental 
effects. Accordingly, since the likelihood of worst-case and smaller oil spills 

                                            
46  Kinder Morgan, Trans Mountain Expansion Project. Volume 5b ESA - Socio-Economic. Section 

5.0 Socio!Economic Setting for the Pipeline - A3S1L5. 
47  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5. 
48 Kinder Morgan, Trans Mountain Expansion Project. Volume 5b ESA - Socio-Economic. Section 

5.0 Socio!Economic Setting for the Pipeline - A3S1L5. 
49  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5, 7–73. 
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occurring is low, Trans Mountain concluded that effects of such spills were 
not significant in the context of the Act based on the significance 
framework and criteria provided in the Application.”50 

64. There are three important problems with TM’s rationale in this conclusion on 
significance, which this Matsqui impact assessment addresses. First, the logic 
provided by TM – that such accidents are unlikely and therefore a residual socio-
economic effects assessment was not necessary – was not extended to assessing 
adverse environmental effects of a pipeline spill.  While none were identified as 
likely, TM was able to provide pipeline spill effect measures of spatial extent, 
magnitude, and estimated recovery time of a variety of residual biophysical 
effects to soil, vegetation, wildlife, etc.51 Many socio-economic effects are 
directly related to the damages identified in the biophysical assessment, and the 
same methodological approach could have been broadened to examine socio-
economic effects.  

65. Second, while TM does confirm that significant adverse socio-economic effects 
will occur in the event of credible worst-case spills, they provide no information 
regarding the likelihood that these effects will occur, nor are confidence levels 
for experts predictions provided.  This leads to obvious questions such as: what 
does “low” mean (is it a 40% chance of a worst case event happening over the 
lifetime of the project? Is it 20%? Is it 1%?) or “unlikely” (is it a 49% chance of a 
spill?), and how confident are these experts in stating these undefined 
predictions?  As a result, key assumptions critical to the calculation of the 
pipeline’s expected benefits, costs, and risks over time are surprisingly omitted 
from the TM Application. This had the further consequence of omitting analysis 
that should have taken place.   

66. Lacking this specific data, EPI conducted an evaluation of the spill probability 
based on historical performance and TM’s own historic failure rates.52,53,54 The 
existing TM Pipeline’s spill history from years 1953 to 2013, shows a large-scale 

                                            
50  Trans Mountain Response to Matsqui FN IR. No.2.Trans Mountain Pipeline, Trans Mountain 

Response to Matsqui FN IR. No.2 - A4H8U3. 
51  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5. 
52  United States Department of State, Draft Supplemental Environmental Impact Statement for 

the Keystone XL Pipeline Project, Volume IV, Appendix K. 
53  National Transportation Safety Board, Pipeline Accident Report: Enbridge Incorporated 

Hazardous Liquid Pipeline Rupture and Release. 
54  Trans Mountain, Trans Mountain Response to Eliesen M IR No. 1 - A3X6D1. 
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(over 1,000 bbl) pipeline spill frequency of one spill every 15 years. If component 
spills are included (pump station and terminal/tank), the frequency of large-scale 
spills is one spill every 7 years.55 For the proposed expanded pipeline, TM 
outlines four faults that can lead to pipeline failure (manufacturing, construction, 
third-party damage, and incorrect operations) and its probabilities for full-bore 
rupture (i.e., an opening equivalent to the diameter of the pipe) incidence rates. 

56 The cumulative probability of incident rate per km-year (i.e., the rate of 
incidents per year for every kilometer of pipe) for these four faults is 3.93E-05. 
This is equivalent to a return period of one full-bore rupture somewhere along 
the 1,150 km pipeline every 22 years, which translates into a 90% probability of 
a full- bore rupture within 50 years somewhere in the pipeline. This alarmingly- 
high number does not include the risk of natural hazards, such as earthquakes 
and landslides, or risk from internal or external corrosion.  

67. Even though the pipeline route, west of Hope, travels through liquefiable terrain 
that has large ground-shaking potential57 and poses a threat to the pipeline 
integrity, TM does not provide a meaningful risk calculation of natural hazard 
threat that could lead to a full- bore rapture.  In the original application TM 
provides a range for geohazard risk that could lead to a full- bore rupture from 
1.0E-04 to 1.0E-10. This range is too large to be useful. Taking a precautionary 
approach by assuming that the geohazard risk is on one side of this range at 
1.0E-04, then this is equivalent to a return period of one full-bore rupture 
somewhere along the 1150 km pipeline every 6 years, which translates into a 
100% probability of a full-bore rupture within 50 years somewhere in the 
pipeline. If the risk associated with the existing pipeline is combined with the 
proposed expansion pipeline, there is a combined risk of a full-bore rupture58 
spill every 2.3 years, which translates into a 100% probability of a spill 
somewhere along the pipeline every 20 years.  

68. Furthermore, TM assumes zero risk of a full-bore rupture due to internal and/or 
external corrosion. Even though Enbridge’s analysis of Pipeline and Hazardous 
Materials Safety Administration (PHMSA) incident and mileage reports from 2002 
to 2012 in the United States, has found that for pipeline diameters of 16-inches 

                                            
55  Ibid. 
56  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5.  
57  BGC Engineering Inc., Trans Mountain Pipeline ULC, Trans Mountain Expansion Project 

Seismic Hazard Update - Final - A4K0Z3. 
58  For this calculation we assume that the historical spills of over 1,000 bbl along the existing 

pipeline equate to a full-bore rupture. 
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and larger, 25.4% of pipeline failures are due to internal corrosion and 15.5% are 
due to external corrosion. When considered together, internal and external 
corrosion thus account for 40% of pipeline ruptures. TM argues that they will be 
constantly monitoring the pipeline for corrosion and therefore the risk is 
negligible. This assertion cannot be tested, as there is no field-based track 
record, and thus the actual risk is completely unknown.  Under these 
circumstances, and for planning purposes, good practice suggests that a 
prudent approach would be to assume a risk range inclusive of the risks provided 
by the best technologies available today with proven track records. For decision-
making purposes, this is important so that responsible options for mitigation, 
avoidance, emergency response and compensation for potential damages to 
Matsqui values can be addressed proactively.   

69. Third, TM used only technical experts to “confirm” that significant adverse socio-
economic effects will occur in the event of credible worst-case and smaller oil 
spills. TM provides no assistance to the potentially affected parties, such as 
Matsqui, to help prepare them for these adverse effects.  More importantly, 
despite the fact that these experts are not in a position to tell Matsqui what 
losses or damages are important to them and, therefore, significant to Matsqui, 
they did not, at a minimum, provide a list of what effects or values they identified 
as as potentially significantly affected. It is important to note that even if TM 
experts did identify potential socio-economic impacts, these would need to be 
validated and assessed by the affected population to understand their 
magnitude and significance. Again, only Matsqui is capable of determining the 
significance of losses to their culture and community – see the discussion of the 
use of experts, Section 4.  
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4 IDENTIFYING IMPACTED VALUES  

4.1 Process 
70. Matsqui is concerned about the TMEP because it has the potential to adversely 

impact things that are important to Matsqui – Matsqui’s values. EPI worked 
closely with the Matsqui Governing Body using an iterative value elicitation 
process to identify these values and then determine the extent and magnitude of 
the impacts on these values from the TMEP.59  This process identified an initial 
range of potential impacts, using relevant research and analysis from technical 
reports and scholarship related to oil spills on communities, including aboriginal 
communities.  Scenarios are then used to gain more specific insight into how a 
spill might impact Matsqui as a unique First Nation community.  

71. EPI developed our background understanding of potential impacts by consulting 
the following sources: 

a) Trans Mountain Expansion Project Facilities Application: Volume 5 – 
Environmental and Socio-economic Assessment 

b) Trans Mountain Expansion Project Facilities Application: Volume 7 – Risk 
Assessment and Management of Pipeline and Facility Spills 

c) Trans Mountain Expansion Project Facilities Application: Volume 8 – 
Marine Transportation 

d) Scholarship and reports on the impacts and potential impacts of historic 
spills, and the proposed Northern Gateway project.60,61,62  

e) Journalistic accounts following other historical spills, such as the following: 
• English Bay Spill, Vancouver, 201563 
• Enbridge Pipeline Spill, Kalamazoo River, Michigan, 201064 
• Exxon Valdez, Prince William Sound Alaska, 198965 

                                            
59  Keeney, Value-Focused Thinking: A Path to Creative Decisionmaking. 
60  Palinkas, “A Conceptual Framework for Understanding the Mental Health Impacts of Oil 

Spills: Lessons from the Exxon Valdez Oil Spill.” 
61  Gill, Picou, and Ritchie, “The Exxon Valdez and BP Oil Spills.” 
62  Russell et al., “Humans and Nature.” 
63  Kane, “Vancouver Oil Spill: Crews Clean up in English Bay.” 
64  Parker, “Enbridge Wrapping up Kalamazoo River Oil Spill Cleanup and Restoration, on Target 

for Fall Completion.” 
65  Hopkins, “Debate Persists about Long-Term Effects of Exxon Valdez Oil Spill.” 
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• Deepwater Horizon, Gulf of Mexico, 201066 
• Galveston Bay spill, Texas, 201467 
• TMP pipeline leak, 40km south of Merritt BC, 201368 
• TMP pipeline leak, 40km east of Hope BC, 201369 
• TMP Sumas tank farm leak, Abbotsford BC, 201270 
• TMP pipeline leak, Burnaby BC, 200771 
• Mount Polley Mine Spill, BC, 201472  

 
72. As a next step in the value-impact process, this research produced an initial list 

of potential socio-cultural and economic impacts from pipeline operations and 
spills. Following established findings in the scholarship on post-spill impacts, this 
analysis considered impacts that extended beyond the direct effects of 
environmental contamination to include other common post-spill events, such as 
clean-up and seeking damages.   

73. EPI then conducted a technical impact screening exercise to reduce the 
overwhelming number of potential impacts to a workable set of potentially- 
meaningful impacts to Matsqui that were then evaluated through more detailed 
analysis.  This technical evaluation used the following criteria: 

a) Likelihood 
b) Severity 
c) Prevalence (i.e., range of impact either geographic or across population) 
d) Supported by literature/prior examples 

74. Figure 2 provides an excerpt from this technical analysis.  For example, the 
screening process analyzed the long-term risk of developing cancer or 
respiratory problems. While the severity of this impact is high, it was considered 
too unlikely, not highly prevalent, and without strong documented examples 
supported in the literature. In contrast, diminished nutrition from lack of fish in 
the diet was an impact that had a high likelihood in the event of a major spill, 
potentially severe impacts to the native population with a high prevalence across 

                                            
66  Gabbatt, “Gulf Oil Spill ‘Five Times’ Larger than Estimated.” 
67  Tresaugue, “Oil Spill in Galveston Bay a Routine Occurrence.” 
68  The Huffington Post BC, “Kinder Morgan’s TransMountain Pipeline Spills near Merritt.” 
69  Moore, “Kinder Morgan’s Trans Mountain Pipeline Shut after Second Leak in Month.” 
70  Hamilton, “Trans Mountain Pipeline Operators Ignored Alarms Warming of Abbotsford Oil 

Spill: Report. National Energy Board Critical of Control Centre in Edmonton.” 
71  Wintonyk, “Major Oil Spill at Kinder Morgan B.C. Facility.” 
72  News Staff, “Response to Mt. Polley Mine Breach Criticized by Those Affected.” 
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the affected member population, and strong support from documented 
evidence in the literature.  

Figure 2: Excerpt from Technical Impact Screening Analysis 

 
 

75. It should be noted that this screening process should not be mistaken for a 
process for determining significance, though its similarity with a technical 
determination of significance is not arbitrary. The criteria were selected to short-
list those impacts that might be important to the Matsqui (i.e., that might be 
significant to Matsqui). 

76. The more focused set of impacts that resulted from this technical screening 
exercise, and the rationale for their selection, was then reviewed with the 
Matsqui Governing Body in the context of the scenarios. The Governing Body 
altered, revised, and added to the list, and worked with EPI to group impacts 
under appropriate values. 
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77. The iterative process with Matsqui identified  a full set of values and impacts, 
ultimately arriving at a final set of fundamental end values that would experience 
clear and measurable change from the development of the TMEP. Figure 3 
below is a sample illustration of how this process unfolds for one aspect of the 
scenarios: water contamination in the Fraser River. 

 
Figure 3: Limited Example of Means-End Value Elicitation Process 

 
 
 
 

78. EPI worked with Matsqui through the iterative value elicitation process to 
understand how the literature might apply in the context of Matsqui and explore 
how the four scenarios, from routine operations to a major spill directly affecting 
McLennan Creek and IR2, might affect Matsqui. The process resulted in a final 
set of eight fundamental Matsqui values. These values are listed below and are 
summarized in the following section. 

a) Physical health – The physical health of Matsqui members from the 
perspective of the individual and the community. Includes measures such 
as energy levels, rates of illness, and stress levels.  

b) Psychological/emotional health – The psychological or emotional health 
of Matsqui members, from the perspective of the individual and the 
community. Includes measures such as anxiety levels, levels of 
contentment, and personal confidence. 
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c) S’ólh téméxw (keepers of the 
land) – The concept of Matsqui 
people, “people of the river”, as 
keepers of the land.73 Includes 
measures such as levels of pride, 
sense of identity, and connection 
to Matsqui Ancestors. 

d) Use and enjoyment – The ability 
of Matsqui members to use and 
enjoy their land for recreational or 
cultural purposes, including both 
the reserve and their Traditional 
Territory. Includes measures such 
as levels of access, community 
stability, and aesthetic values of 
the land. 

e) Trust in government – Matsqui’s 
relationship with government and 
their level of confidence in 
government decisions and 
management, and the behaviour 
of its representatives.  

f) Cultural traditions and practices – The health of Matsqui’s collective 
cultural traditions and practices. Includes measures such as cultural growth 
and development, and reverence for cultural practices. 

g) Community autonomy – Matsqui’s ability to make autonomous decisions 
and focus on community development. 

h) Financial/economic values – The direct financial gains or losses that 
Matsqui may experience, such as lost revenues from the disruption of on-
reserve industries, lost residential and business development 
opportunities, market-substitution cost of lost natural resources such as 
fish and game, and additional administrative and legal costs.   

                                            
73  For Matsqui, the term “land” refers to the entire ecosystem including earth, plants, water, fish 

and animals. 

MATSQUI’S TRADITIONAL USE: 
A CONTEXT FOR VALUES 

The fundamental values 
described here are drawn from 
the context of a culture with a 
rich history and set of traditional 
practices.  Dr. Keith Carlson’s 
report (submitted with this 
impact assessment) provides a 
more detailed account of this 
culture, including specifics about 
harvesting and ceremonial 
activities that underlie Matsqui’s 
physical and 
psychological/emotional health, 
use and enjoyment of the land, 
cultural traditions and practices 
and sense of s’ólh téméxw.  
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4.2 Summary of Values Potentially Impacted by the TMEP 
79. These fundamental values form the framework for assessing impacts of the TMEP 

on Matsqui. All values were elicited from and validated by the Matsqui 
Governing Body. Where appropriate, references have been made and footnoted 
to indicate broader applicability, as supported by the literature. Impacts are the 
change attributed to TMEP from baseline, or current conditions. These values 
are summarized below.  

4.2.1 Physical health 
80. The resource management and harvesting activities that Matsqui engages in on 

their traditional territory and the Fraser River – including hunting, gathering, and 
salmon fishing – provide its members with physical exercise, a source of wealth, 
and nutritious foods from which they gain health benefits.74 Matsqui members 
highly value wild food, particularly salmon, which is a central part of the 
contemporary Matsqui diet, and which they credit for their good health and 
intellect. Matsqui believe that salmon and other wild foods are critical during 
pregnancy and early childhood development – a belief that is corroborated by 
the literature.75,76 A diet rich in traditional foods such as moose, berries, and fish 
allows for a low-fat, low-sugar and highly-nutritious alternative to conventional 
store-bought groceries.77  

81. Matsqui’s value of physical health, that they know comes from harvesting wild 
foods, is supported by analysis submitted in TM’s Socio-economic effects 
assessment, which summarizes the physical health benefits of high levels of 
traditional food harvesting and consumption: 

82. “…traditional subsistence diets are relatively healthful; high in animal 
protein, nutrient-rich, and low in fat or high in marine sources of fat, 
whereas Western diets tend to be higher in fat and sugar and lower in 
nutritional density (Earle 2011). As Aboriginal populations in Canada and 
elsewhere have transitioned away from a subsistence diet to a more 
Western diet and lifestyle, there have been marked changes in disease 
patterns, including a drastic increase in obesity, diabetes and other chronic 
diseases (Kuhnlein and Receveur 1996). Traditional diets are also associated 
with higher physical activity levels that help to prevent metabolic disorders, 
and have important linkages to the continuity of cultural practices and 

                                            
74  Torpy, Lynm, and Glass, “Eating Fish: Health Benefits and Risks.”  
75  Oken and Belfort, “Fish, Fish Oil, and Pregnancy.” 
76  Daniels et al., “Fish Intake During Pregnancy and Early Cognitive Development of Offspring.” 
77  Torpy, Lynm, and Glass, “Eating Fish: Health Benefits and Risks.” 
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traditional activities and livelihoods, which is supportive of mental well-
being (Chandler and Lalonde 1998). For these reasons, the maintenance of 
the traditional subsistence diets, where possible, supports optimal 
health.”78 

83. In addition, physical health for Matsqui members comes from time spent walking 
through the bush, working on fishing boats, and harvesting and processing 
catches of salmon, which are a regular source of physical exertion and exercise. 
Other activities such as swimming in the Fraser, tenting, and walking along the 
shorelines are a regular part of Matsqui lifestyle that provide physical health 
benefits. These activities help Matsqui members connect with their culture, 
relieve stress and maintain high levels of energy. 

84. “I sleep down there every night. Right now [in the summer], it’s more or 
less my home.” 

85. “I like to hear the river flow and the fish jump.” 

86. The physical health benefits of conducting these traditional activities, especially 
harvesting, preparing, and consuming salmon, affect every member of Matsqui – 
especially those that are economically less well-off and depend on wild foods to 
maintain a healthy lifestyle. 

4.2.2 Psychological/emotional health 
87. For Matsqui, as with other Stó:lõ communities, spiritual, emotional, mental, and 

physical health are all regarded as interconnected.  This world-view might not 
sound too unusual to non-Natives, but what sets it apart from the epistemology 
of most non-indigenous Canadians is the profound degree to which the Matsqui 
people understand their spiritual health to be linked to their particular traditional 
homeland and landscape.  Within Matsqui territory there are transformer sites 
believed to be created by Xa:ls at the beginning of time.  These sites have 
shxweli (life force) that provide spiritual guidance and direction to the living.  
Likewise, plants and animals are regarded as sentient beings who communicate 
spiritually with the spirits of humans.  Certain ceremonies, such as the first 
salmon ceremony or the first berry ceremony, are practiced each year to help 
ensure the spiritual connection between Matsqui people and the spirit forces of 
their territory, and to ensure that the fish, animals and plants continue to share 
their bounty with the Matsqui people.   

                                            
78  Kinder Morgan, Trans Mountain Expansion Project. Volume 5b ESA - Socio-Economic. Section 

7.0 Socio!Economic Effects Assessment - A3S1S7. 
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88. This relationship with the land and water is a form of resource management as 
well as a form of spiritual practice and, according to Matsqui, is the basis for 
good psychological and emotional health which contributes to each member’s 
ability to cope with stress, succeed in their education or career, and maintain 
positive relationships with friends, family and their community. This 
understanding is also supported by research.79  For Matsqui, access to their 
territory, to the land, the water and other resources such as salmon, supports 
psychological and emotional health through practicing traditional activities, 
participating in community events, and adhering to typical community rhythms. 
These activities help members to remain calm, content, and confident as they 
manage their daily affairs. 

4.2.3 Use and enjoyment 
89. Matsqui currently enjoy full access to reserve lands and exercise their right to 

access those parts of their Traditional Territory that have not been alienated to 
third-party interests for traditional use activities. Areas of reserve land and 
Traditional Territory that have so far escaped the frontier of rural/urban 
development offer an important and familiar refuge and aesthetic enjoyment of 
the natural environment. Access to and enjoyment of privacy, quiet, peace and 
calm, and clean air, land and water, form an important part of what is 
fundamentally important to Matsqui.  

4.2.4 Community autonomy 
90. Matsqui assert sovereignty over their Traditional Territory and reserve lands. Pre-

contact, Matsqui was an independent sovereign tribe.  This sovereignty was 
undermined by colonialism and the imposition of the Indian Act.  Matsqui have 
worked diligently to have their inherent right to self-government recognized and 
affirmed. The right to choose what happens on Matsqui lands is a value in itself.  

91. Matsqui are engaged in decision making over projects on their Traditional 
Territory. Through great effort, Matsqui have also achieved a high degree of 
autonomy to make decisions about what happens on their reserve lands.  Having 
passed a Land Code, Election Code, and Environmental Assessment Act, 
Matsqui continue to gain self-government authority on their reserve lands (i.e., 
leaving the impositions of the Indian Act). These initiatives have enabled Matsqui 
to improve their economic self-sufficiency.  

                                            
79  Kinder Morgan, Trans Mountain Expansion Project. Volume 5b ESA - Socio-Economic. Section 

5.0 Socio!Economic Setting for the Pipeline - A3S1L5, 5–190. 
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92. This autonomy has many tangible benefits as members and administration have 
gained capacity and raised education levels over the years.  Subsequently, they 
have been able to use their increasing autonomy to make progress in building 
up the community. Part of this progress includes economic development, with 
two industrial tenants and plans for a service station on IR2 to contribute tax and 
lease revenue to support community development. Matsqui has recently begun 
development of a new band office and a new health centre, and has plans for an 
expansion of on-reserve housing. 

93. These successes contribute to a sense that Matsqui is building momentum as a 
prospering, thriving community with control over its future, all thanks to the 
growing capacity of its members and administration. 

4.2.5 Trust in government officials 
94. Matsqui members have a history of distrust of government and government 

officials, arising from past interactions, particularly in the area of salmon 
population management.80 Overall, there is currently low trust and confidence in 
the government’s ability to effectively manage the pipeline, spills, and clean-up 
and restoration.  From the perspective of Matsqui, governmental failures and 
mismanagement in terms of environmental protections and resource 
management are considered typical and to be expected.  

4.2.6 Cultural traditions and practices 
95. Matsqui’s reserve lands and their Traditional Territory are fundamentally 

important to the practice of their culture and their cultural traditions. The Fraser 
River ecosystem is of particular cultural importance to Matsqui, who, as with their 
other Stó:lõ relatives and neighbours, see themselves as “People of the River” 
and for whom salmon, in particular, is of great cultural significance. Healthy land 
and intact ecosystems form the foundation of Matsqui culture. 

96. “Because Stó:lõ means river people, and that’s what we are.” 

97. While a history of colonialism and urban frontier advancement has presented 
challenges to Matsqui’s traditional way of life, their culture is experiencing a 
renaissance through regular engagement in a range of activities that allow them 
to practice and pass on Matsqui traditions and culture. These activities include 
canoeing, gathering (e.g., berry-picking), tenting, hunting, and fishing.  They also 
include spiritual rituals and ceremonies such as the first salmon and first fruit 

                                            
80  Staley, Memorandum to Matsqui First Nation Governing Body: Fisheries Impacts from Spill 

Material. 
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ceremonies, and special burning ceremonies where food and other items are 
transferred to the ancestors living in the spirit realm. 

98. Among these, salmon fishing, processing and consumption stand out as 
particularly important aspects of exercising and passing on Matsqui traditions. 
Many aspects of Matsqui life revolve around fishing: first salmon ceremonies; 
spiritual preparation and prayers for fishermen; preparation (boat and net repair); 
the act of fishing (setting and cleaning nets); cleaning and processing fish; 
distributing the catch; celebration and ceremony; consuming – there are many, 
many skills and practices through which members practice and pass their culture 
on to their children.  

99. “I’m teaching a two-year old how to can fish” 

100. Beyond the skills, time spent together on the water, or canning, smoking and 
sharing salmon, is a time that brings members together – to pass time and share 
stories with each other and learn or remind themselves who they are. Fishing 
season brings opportunities for rebuilding community, for transferring traditional 
knowledge across generations, for passing spiritual traditions and traditions from 
Elders to youth, and for reconnecting Matsqui people with the ancient salmon 
people who have agreed to return to Matsqui waters to share their bodies so 
that Matsqui people can live and prosper. Indeed, the use of the salmon in 
meals, or symbolically in ceremonies and gatherings, reinforces the deep cultural 
connections of Matsqui members with each other, with their ancestors, and with 
the land that supports them. 

4.2.7 S’ólh téméxw (Keepers of the Land) 
101. The Matsqui lands are called S’ólh téméxw.  The word mexw is derived from the 

word for life.  All the Halqemeylem-speaking people refer to themselves as 
Xwelmexw (people of life).  A person’s navel or bellybutton is called Mexwiya 
because that is where life is transmitted from mother to unborn child.  The land 
itself is S’ólh téméxw – the land that lives. Within the land are plants and animals 
that have a life force or what Halqemeylem speakers call shxweli.  The Matsqui 
believe that they have an obligation to look after all that has been passed to 
them from their ancestors. This includes the lands, waters, animals, and plants. 
Matsqui have a responsibility to act as keepers of the land. It is their duty to 
ensure that the land is kept healthy and protected from damage. Their role in 
S’ólh téméxw is an important part of Matsqui’s identity and is a source of pride 
for Matsqui people. 
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4.2.8 Financial/Economic 
102. Matsqui has two industrial 

tenants on IR2 from whom they 
collect lease payments and land 
tax, and many members 
currently work for these tenants.  
They have plans to open a gas 
station and convenience store at 
the corner of Harris and 
Glenmore Roads on IR2. 

103. Several members currently work 
for the fish wheel and trail 
conservation. 

104. Harvesting, processing, and 
consuming wild foods, 
particularly salmon, also provide 
significant financial benefits to 
Matsqui.  For families and 
individuals, fresh and canned 
salmon are staple sources of 
food, substantially offsetting the 
cost of purchasing groceries.  
This economic benefit of wild 
foods is important to all Matsqui 
members, but it is of critical 
importance to those poorer 
Matsqui members who depend 
on wild food in order to live on 
limited income. 

105. In the past, Matsqui has participated in Economic Opportunities Fisheries, 
allowing the community to sell portions of its Fraser River salmon catch on the 
open market.  Many members also smoke and produce candied salmon during 
these times, adding substantial value to sales.  Matsqui has plans to invest in 
community facilities and training to increase revenue and support more of these 
value-added activities in the future. 

 

THE IMPORTANCE OF EULACHON AND 
STURGEON  

Eulachon and sturgeon were historically 
important aspects of Matsqui’s diet.  For 
generations the eulachon were a highly 
productive fishery in the Fraser, and 
sturgeon were a prized catch for nutritious 
dishes, such as one made from spinal 
cartilage. Decades of overfishing, pollution, 
and other stressors have resulted in such a 
collapse in their numbers that these fish can 
no longer be harvested with the other wild 
foods Matsqui relies upon for good physical 
health.   

However, as a part of the lands, water and 
resources that Matsqui identifies with, the 
ongoing survival of the eulachon and 
sturgeon in the Fraser is an important aspect 
of S’ólh téméxw.  Fraser River Eulachon are 
now designated as endangered by 
COSEWIC and under consideration for 
listing under SARA.  The channel of the 
Fraser between Matsqui IR2 and IR3 is a well 
known as a habitat for juvenile sturgeon. 
The potential impacts of a Fraser River or 
marine oil spill to these already threatened 
species is a deep concern for Matsqui. 
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5 SCENARIO USE AND DEVELOPMENT  

106. In order to gain insight into potential impacts of the TMEP on Matsqui, EPI 
developed four scenarios that included a range of events from construction and 
routine operations to a major spill – the unintentional release of petroleum 
product (diluted bitumen) from the TMEP into the environment.  

107. The scenarios were developed 
so that a full range of potentially 
impacted values could be 
identified and evaluated. The 
scenarios translated the 
technical language of 
assessment reports into 
meaningful narratives of events 
that may unfold and are directly 
related to the development and 
operation of the TMEP. The 
scenarios supported a process 
whereby Matsqui was better 
equipped to apply their expert 
knowledge (of their community, 
its members, Matsqui traditional 
use activities, and cultural 
practices and traditions) into an 
assessment of potential impacts. 
This task of “value focused 
thinking” is meant to clarify the 
specific kinds of values affected 
by the TMEP and that matter to 
Matsqui members.83   

                                            
81  North Shore News, “Ambleside Beach in West Vancouver Re-Opens after Spill- See More at: 

Http://www.nsnews.com/news/ambleside-Beach-in-West-Vancouver-Re-Opens-after-Spill-
1.1926298#sthash.uGB90dsP.dpuf.” 

82  Ibid. 
83  Keeney, Value-Focused Thinking: A Path to Creative Decisionmaking. 

OIL SPILL RESPONSE 

To place the scenarios developed for this 
impact assessment into perspective, a recent 
April 2015 oil spill in English Bay was 
estimated to be very small (less than 17 bbl of 
oil) during mild weather (i.e., little wind) and 
with an effective and prompt response from 
the coast guard. Even under these benign 
circumstances more than 6 Km of beaches 
have been impacted and were closed for 
weeks,81 and a still unknown portion of the oil 
spilled has sunk to the ocean bottom and/or 
remains in the water column. The impacts of 
the unrecovered oil on fisheries are too early 
to know, but even with this small amount of 
oil, consumption restrictions have been 
implemented.82 A full bore rupture of the 
TMEP pipeline, which is 90% probable in 50 
years of operations (see section 3.2.2), would 
spill up to 1,000 bbl of oil into the Fraser 
River. That is close to 50 times more oil 
spilled than the spill in Burrard Inlet. 
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108. The scenarios were also designed to provide a range of potential impact severity 
to Matsqui’s identified values. So long as Matsqui’s jurisdiction is respected, 
minimal impacts to Matsqui values were anticipated from routine pipeline 
operations, increasing with small-scale spills, and ultimately to those of highest 
consequence, major pipeline spills.  This scenario approach provides insight into 
possible adverse impacts to Matsqui. This also responds directly to Matsqui’s, as 
well as other Aboriginal groups and the public-at-large who are “concerned 
about catastrophic spills – those that are least likely but of highest 
consequence.” 84 

109. The scenarios cover activities involved in pipeline construction, operations, and 
maintenance as well as potential events related to a pipeline or marine spill (e.g., 
emergency response, public health and safety measures, clean up, reclamation 
and restoration, and ongoing monitoring activities).  

110. Scenarios were reviewed by the Matsqui Governing Body to ensure details about 
their reserves, traditional territory, membership, and anticipated responses were 
realistic. Where necessary, additional research was conducted, and updates were 
again validated by the Governing Body.  Matsqui’s involvement in scenario 
development further supported the process by making an abstract and 
unfamiliar event more realistic, allowing them to better identify potentially 
impacted values, possible emergency response and mitigation options, as well 
as make judgments on the significance of residual, cumulative impacts. 

5.1 Key Sources for Scenario Development 
111. As part of the Facilities Application, TM included a number of “credible, worst 

case” pipeline spill scenarios and multiple marine spill scenarios.  This was in 
response to Aboriginal groups and the public-at-large who were consulted about 
the project and who were “concerned about catastrophic spills – those that are 
least likely but of highest consequence.” 85 It is also in accordance with the 
Canadian Environmental Assessment Act and Regulation, which requires an 

                                            
84  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills. TR 7-2: Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report - A3S4X1, 7–73. 

85  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 
of Pipeline & Facility Spills. TR 7-2: Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report - A3S4X1, 7–73. 
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assessment of “the environmental effects of malfunctions or accidents that may 
occur in connection with the designated project.”86  

112. The scenarios include information about the fate and behaviour of petroleum 
product (in this case diluted bitumen) following a spill, the impact to the 
surrounding environment, and how these vary for each scenario depending on 
the season. TM used the details of these scenarios to assess potential impacts of 
oil spills 87 (as distinct from the impacts assessment conducted for pipeline 
construction and operations).88 

113. While many of the scenarios presented in the TMEP application potentially have 
some impact to Matsqui, the focus on establishing a large-scale spill scenario 
from the perspective of Matsqui meant only four spills were closely considered 
as part of this study. This was due to their proximity to Matsqui traditional 
territory and reserves, and potential impact to Fraser River salmon stocks or 
fisheries access.89  The following four TMEP scenarios were considered as part of 
project work: 

1. North Thompson River in summer: a spill of 1,400 m3, approximately 3 km 
north of Darfield at partially cleared lands approximately 100 m from the 
North Thompson River. 

2. Fraser River Near Hope in summer: a spill of 1,300 m3 into a forested 
stream crossing site in west Chilliwack, upstream from the Trans-Canada 
Highway approximately 600 m from Vedder Canal, a Fraser River tributary. 

3. Fraser River and Delta Near Port Mann Bridge in summer: a spill of 1,250 
m3, approximately 500 m west of Port Mann Bridge at an industrial site on 
the south bank approximately 400 m from the Fraser River. 

4. Strait of Georgia Tanker Spill Scenario in winter: a collision with marine 
traffic between Tsawwassen Ferry Terminal and the Southern Gulf Islands 
causes a tanker to spill 16,500 m3 of oil into the Strait of Georgia. 

                                            
86  Government of Canada, CEAA, 2012. 
87  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5. 
88  Kinder Morgan, Trans Mountain Expansion Project. Volume 5b ESA - Socio-Economic. Section 

7.0 Socio!Economic Effects Assessment - A3S1S7, 5. 
89  The TM report insists that the impact to salmon stocks in nearly all scenarios would be 

negligent or extremely localized.  See Section 5.1 for a detailed discussion about potential 
impacts to salmon in the event of an oil spill near or in the Fraser River. 
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114. The TMEP scenarios were limited by only considering in detail90 the fate and 
behaviour of oil (diluted bitumen) in the natural environment as part of the 
scenario narratives and subsequent effects assessment.  However, comparable 
historic examples and related scholarship show that the events surrounding a 
spill (e.g., cleanup, litigation, the environment of uncertainty) contribute 
significantly to the impacts felt by those who experience it.91,92 

115. Due to these sorts of limitations, the scenarios developed for this analysis 
combined technical, project specific data from the TMEP application with a 
variety of other sources, including additional technical reports, expert 
consultation, scholarship, and journalistic accounts. These were primarily relied 
on to fill information gaps on the potential events following an oil spill (clean-up, 
remediation, monitoring, etc.) as well as Matsqui specific details that needed 
clarification (e.g., the location and sensitivity of traditional use areas). These 
include the following: 

a) Appendix K Historical Pipeline Incident Analysis. Keystone XL Project 
2013 

b) Trans Mountain Pipeline Emergency Response Plan 
c) Trans Mountain Pipeline Memos to Matsqui First Nation 
d) Consultation with Fraser River fisheries expert, Mike Staley  93 
e) Consultation with Matsqui Governing Body 
f) Matsqui Traditional Use Study  
g) Scholarship and reporting following other historic oil spills or other 

industrial contamination events: 
• English Bay Spill, Vancouver, 2015 
• Enbridge Pipeline Spill, Kalamazoo River, Michigan, 2010 
• Exxon Valdez, Prince William Sound Alaska, 1989 
• Deepwater Horizon, Gulf of Mexico, 2010 
• Galveston Bay spill, Texas, 2014 
• TMP pipeline leak, 40km south of Merritt BC, 2013 

                                            
90  Volume 7, Section 7.1 of the TMEP indicates adverse effects to certain ecological receptors 

related to oil recovery activities.  But understanding impacts to Matsqui requires a more 
detailed explanation of these activities than is provided in the report. 

91  Palinkas, “A Conceptual Framework for Understanding the Mental Health Impacts of Oil 
Spills: Lessons from the Exxon Valdez Oil Spill.” 

92  Palinkas et al., “Ethnic Differences in Symptoms of Post-Traumatic Stress after the Exxon 
Valdez Oil Spill.” 

93  Staley, Memorandum to Matsqui First Nation Governing Body: Fisheries Impacts from Spill 
Material. 
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• TMP pipeline leak, 40km east of Hope BC, 2013 
• TMP Sumas tank farm leak, Abbotsford BC, 2012 
• TMP pipeline leak, Burnaby BC, 2007. 
• Mount Polley Mine Spill, BC, 2014  

 
116. More detail on how these sources were used as part of scenario development is 

discussed below. 

5.2 Uncertainty and Key Assumptions  
117. The focus of this assessment is to gain insight into potential impacts to Matsqui 

from the TMEP as the result of planning and construction, routine operations, 
and several accidental spill scenarios.  These assessments are concerned with 
possible future events-- events that have not yet occurred-- and thus there is 
uncertainty around many of the assumptions from which they are comprised: the 
nature and size of pipeline ruptures; effectiveness of pipeline integrity 
monitoring and reporting processes; spill size and location; the fate and behavior 
of oil in the environment; effects of oil on vegetation and wildlife; effects on 
salmon; the nature and effectiveness of clean-up techniques; and time to 
recovery.   

118. TM did not address uncertainty consistently in developing their spill models.  For 
example, while aspects of the Hope spill scenario were evaluated against “the 
Kalamazoo River spill, since that oil spill involved a similar form of diluted 
bitumen, and the gradient of the Kalamazoo River is most similar to that of the 
lower Fraser River,”94 ultimately TM modelling relied on studies and lab 
experiments involving marine environments.95 With Kalamazoo, the only real-
world example of a spill of diluted bitumen into freshwater, TM explains that 
insufficient data exists, and “[t]he number of unknowns (both parameters and 
theory) is too high to provide a reliable conceptual model.” 96 

                                            
94  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills. TR 7-2: Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report - A3S4X1, 7–125. 

95  Adams Lake Indian Band, ALIB- Reply to TM Response to ALIB Notice of Motion No. 2 - 
A4J7W0. 

96  Ibid. 
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WHAT IS A “CREDIBLE WORST CASE” SCENARIO? 

Use of the term “credible worst case” to describe the major spill scenarios in 
the TM Application raises important concerns. First, “credible” is a value-
based definition not a technical industry standard, and it could be legitimately 
argued that TM is conservative in their definition of what is “credible”(see 
section 3.2.2). Second, logically, there should be many worst-case spills, each 
one the worst along a different axis (economic, environmental, social, etc.) or 
from a different perspective (the B.C government, Trans Mountain, residents 
of Burnaby, B.C. First Nations). 

In the TMEP application, the locations for spills were chosen according to 
stated criteria for a spill of high consequence (i.e., large spill volumes could 
enter a water course and be carried downriver; includes areas of concern for 
Aboriginal groups and the public). But after that, “worst case” takes on more 
restricted definitions. 

The first definition TM uses for “worst case” appears to be from the 
perspective of pipeline integrity.  Here, a “full bore rupture” (i.e., an opening 
equivalent to the diameter of the pipe) on the bottom of the pipe is 
considered the “worst case” as it would result in the largest release of oil.97 A 
smaller opening, or an opening on the top of the pipe, would release less oil. 
The second definition of “worst case” appears to be from the perspective of 
leak detection and response times. In this case, the “worst case” refers to the 
amount of time oil is released from a leak before pumps are shut down: 10 
minutes. And as that is the “worst case” response time for smaller leaks, 10 
minutes is considered a conservative estimate for large, easy to detect 
openings. An additional five minutes was allowed for final closure of the valves 
isolating a detected leak, bringing the total response time to 15 minutes.98 
The result of these two “worst case” events is an oil spill of approximately 1.2 
to 1.3 cubic litres (7,500 to 8,200 barrels) for scenarios involving the Fraser 
River.99 

                                            
97  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills. TR 7-2: Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report - A3S4X1, 7–93. 

98  Ibid., 7–16. 
99  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills. TR 7-2: Ecological Risk Assessment of Westridge Marine Terminal 
Spills Technical Report - A3S4X1. 
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But according to TM’s own analysis, these events would better be classified as 
standard response or even as routine operations. The response time of 15 
minutes assumes safety mechanisms, sensors, and procedures function 
according to expectations. Large-scale spills (>1000 barrels) are expected to 
occur once every 25 years, or by some calculations once every 6 or 7 years 
(see section 3.2.2). Technological malfunctions, procedural breakdowns or 
simple human error are never considered as possible events in the 
development of the scenarios.   

By contrast, in the Enbridge Kalamazoo spill of 2010 the rupture of the 30-inch 
pipe was approximately 80 inches long (classified by TM as a full bore 
rupture).100 The time elapsed between initial leak detection and final 
confirmation and shut-down was 17 hours.  By then, 3.2 million litres of diluted 
bitumen had entered into Talmadge Creek, 1.3 million litres of which were 
carried down to the Kalamazoo River.101 This is approximately 2.5 to 3 times 
more oil than the TM scenarios from a pipeline with 1/3 the capacity of the 
TMEP.  

While the “worst case” spills described in the TM application would be 
unfortunate, there is evidence to suggest that they are conservative scenarios 
and that it is reasonable to assume that the TMEP could result in much worse 
“catastrophic” spills of “highest consequence.” 

 
119. For the purposes of this impact assessment, the likely impacts of scenarios that 

represented possible events were evaluated. In applying background research to 
develop the individual scenarios, the following assumptions were made: 

Spill Volumes 
120. To address the concerns of Matsqui and the broader public over a catastrophic 

spill of highest consequence, the three large-scale spills are assumed to be of 
such a scale as to result in levels of contamination comparable with those 
occurring in other documented spills (e.g., 2010 Enbridge Kalamazoo spill [over 
20,000 barrels], 2011 Little Buffalo spill [over 28,000 barrels]). An important 
underlying assumption affecting spill volumes is that response time may not be 
achieved according to best practice procedures (i.e., 15 minute response). 

                                            
100  Kinder Morgan, Trans Mountain Expansion Project. Volume 7 Risk Assessment & Management 

of Pipeline & Facility Spills - A3S4V5, 7–75. 
101  Ibid., TR 7–1, p. 6–30. 
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Fate and behavior of oil in water 
121. This report assumes the Kalamazoo spill – the sole, real-world example of diluted 

bitumen spilling into freshwater – provides some relevant insight into the fate 
and behavior of oil in a riverine environment. Drawing on the TM scenarios and 
the events of the Kalamazoo spill, the following specific assumptions were made: 

ASSUMPTION SOURCE/RATIONALE RELEVANT SCENARIOS 
Oil entering the Fraser will 
be carried up to 100km 
downriver 

TM report. Hope Spill; McLennan 
Creek Spill 

Oiling in a river spill will be 
most severe at the spill 
location, becoming patchier 
downstream 

TM report. Hope Spill; McLennan 
Creek Spill 

A significant amount of oil in 
a river or marine spill will 
collect on shorelines and 
shoreline vegetation 

TM report. Hope Spill; McLennan 
Creek Spill; Strait of 
Georgia spill 

A significant amount of oil 
will sink in a river spill 

Kalamazoo spill (2010).  While the 
TM marine environment-based 
models suggest otherwise, the 
events of the spill at Kalamazoo 
suggest that sinking diluted 
bitumen is a probable outcome of 
this oil entering a river. 

Hope Spill; McLennan 
Creek Spill 

 
Response and clean-up activities 

122. Upon discovery of the leak (see ‘Spill Volumes’ assumptions above) the following 
assumptions were made about the response of Trans Mountain or third-parties 
responsible for clean-up) and government authorities: 

ASSUMPTION SOURCE/RATIONALE RELEVANT SCENARIOS 
An effective and efficient 
emergency response 

Details from TM report and TM 
Emergency Response Plan 

Hope Spill; McLennan Creek 
Spill 

Authorities institute spill 
area closures and 
consumption advisories 

Beach closure and shellfish 
consumption advisory following 
English Bay Spill (2015); pre-
cautionary fish consumption 
advisory following Mount Polley 
Mine Spill (2014); two-year fish 
consumption advisory following 
Kalamazoo spill (2010) 

Hope Spill; McLennan Creek 
Spill 

Clean-up response to 
sunken oil deposited in 
riverbed will involve 
multiple methods of 
varying intensity from 
natural attenuation to 
dredging 

TM IR response; events from 
Kalamazoo spill (2010) 

Hope Spill; McLennan Creek 
Spill; Strait of Georgia spill 
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Fish impacts and responses 
123. Like other aspects of the scenarios, potential impacts to fish, including salmon, 

are very uncertain.  Impacts would depend on the timing of the spill, run size, 
stock sensitivities to chemicals, water temperatures, oil behaviour, and many 
more factors.  Ultimately, experts do not know what the impacts of a major oil 
spill would be to fish.  In light of this uncertainty, these scenarios focus on 
management responses from the DFO, rather than impacts to salmon and 
salmon stocks from contamination.   

124. Supported by consultation with Mike Staley, an established Fraser River fisheries 
expert, certain assumptions were made about DFO management responses in 
the event of a major oil spill in the spring or early summer at the locations 
specified in the scenarios.  Mr. Staley explains that the encounter of juvenile 
salmon, fry and salmon eggs with spilled oil in the near shore of the Fraser River 
(where TM modelling shows much of the oil is likely to accumulate) may cause 
impacts and/or mortality. Staley indicated that a spill in the Strait of Georgia, 
with potential to contaminate the Fraser River delta, poses the biggest threat to 
the health of salmon stocks because of the time spent by salmon staging in the 
delta before beginning their run up the river.102 

125. Though these impacts are surrounded by uncertainty, there is a possibility that 
contact with oil may have delayed impacts “from reduced survival or productivity 
of salmon stocks that may come in contact with spill material.”  As such, the 
scenarios assume that some stocks are impacted, and that in certain years actual 
salmon returns will be less than DFO estimates.  

126. While impacts to salmon and salmon stock health are uncertain, there is more 
certainty about the conservative management decisions from the DFO.  Mike 
Staley explains: 

127. The impacts to Matsqui fisheries from a large oil spill on the Fraser River 
could be substantial. There is a lot of uncertainty and limited scientific 
understanding of the immediate and long term effects of a potential large 
oil spill into the Fraser River on salmon and eulachon stocks. Currently 8 out 
of 19 of the most common sockeye salmon stocks are threatened (i.e. have 
not been meeting the escapement target in the past 5 years), and there are 
also Coho and Chinook stocks of concern. This reality influences DFOs 

                                            
102  Pers. Comm. Phone conversation with M. Staley July 28, 2014. 
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conservation management decisions which currently have a negative 
impact on Matsqui’s ability to fish. 

128. We have learned from the Kalamazoo River oil spill that diluted bitumen 
has the potential to sink and stay suspended in the water column. If a spill 
occurs during the salmon run there is a possibility that the contact of 
salmon with diluted bitumen, which is toxic to fish, will decrease the survival 
and productivity of the stock(s). If this was the case, it is very likely that DFO 
would significantly reduce harvest and harvesting activities, as they have 
done in the past.  

129. In a worst case scenario it is possible that Matsqui would not be able to 
meet its food, social and ceremonial needs for a number of years after a 
spill due to precautionary restricted harvest and harvesting activities (i.e., 
full closures that could last for weeks or months) put in place by DFO for 
conservation of the stocks. If the oil spill actually has a substantial impact on 
salmon’s survival and productivity, given how salmon stocks are currently 
threatened, it is possible that Matsqui’s ability to meet their food, social 
and ceremonial needs could be impacted for decades following a spill.103 

130. The assumptions in the spill scenarios for two to three years of fisheries closures, 
followed by several more years of restricted openings, is considered in line with 
Mr. Staley’s assessment. 

131. The scenarios also include assumptions on year-to-year run size.  These 
estimates are calculated using established models based on historic fish cycles, 
and were validated by Mr. Staley.   

132. Similarly, Matsqui’s response to the potential of fish contamination was also 
considered. The Matsqui Governing Body explained that a reluctance to eat fish 
among members, despite assurances from authorities of its safety, would be 
likely for a year or two after clean-up activities had been declared complete.   

Matsqui Approval of the TMEP 
133. The scenarios and impacts described in this report begin with Matsqui’s 

hypothetical approval of the TMEP on IR2 after having engaged in the process 
set out in the Matsqui First Nation Land Code (2007) including conducting an 
environmental assessment under the Matsqui First Nation Environmental 

                                            
103  Staley, Memorandum to Matsqui First Nation Governing Body: Fisheries Impacts from Spill 

Material. 
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Assessment Law (2014).  As such, management of the pipeline through this 
section of IR2 would fall under the jurisdiction of the Matsqui Land Code, 
including requirements around maintenance, monitoring, and reporting.104 

134. However, modifications to the scenarios and their impacts were explored should 
Canada approve the project absent Matsqui’s approval.  Analysis suggests that 
seeking damages and member protest, before and after spills, would be likely 
scenario events in this context. These events could increase adverse impacts to 
Physical Health (due to stress), Psychological/emotional health (due to increased 
levels of anger and frustration), Trust in government, Community autonomy, and 
Financial/Economic losses. 

135. Importantly, routes that go to some effort to locate the new TMEP pipeline off 
IR2 – rather than the more logical route next to the existing pipeline currently 
located on IR2 – do nothing to mitigate any possible socio-cultural, biophysical 
or economic adverse impacts of the TMEP.  Rather, locating the TMEP off IR2 
would actually increase the potential for adverse effects to all Matsqui values as 
it would remove the TMEP from additional oversight, regulations and monitoring 
that would be requisite with an on-reserve pipeline. As such, a version of the 
“routine operations” scenario in which Matsqui does not approve the TMEP has 
been included to illustrate the impacts that might be expected should the 
project proceed without Matsqui’s consent, circumventing IR2, and with it, 
Matsqui’s regulatory regime. 

5.3 Selected Scenarios  
136. Following the process of research and analysis and input from Matsqui, the 

following scenarios were identified for detailed development:  

a) A “routine operations” scenario, which involves no major spill incident, 
but only the events surrounding pipeline construction, installation, and 
minor spills associated with maintenance and operations over 25 years. 

b) A large-scale spill in the Fraser River from a rupture of the pipeline near 
Hope, BC; 

c) A large-scale spill into the Fraser River from a rupture of the pipeline in 
McLennan Creek near Matsqui IR2; and 

d) A large-scale spill caused by a marine collision with an oil tanker in the 
Strait of Georgia. 

 

                                            
104  Matsqui First Nation, “Matsqui First Nation Environmental Assessment Law - A4E3T6.” 
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137. All of the scenarios follow a 25-year timeline, beginning with Matsqui and 
Canada approval of the proposed expansion project, followed by project 
construction and a period of routine operations and maintenance. The pipeline 
would follow the existing route through Matsqui Traditional Territory, crossing 
the corner of IR2.  For the version of the “routine operations” scenario where 
Matsqui does not give consent to the TMEP, the pipeline is assumed to follow a 
route avoiding the corner of IR2.  

138. Routine operations, as per TM pipeline history, includes a number of small spills 
and leaks that are identified, contained, and remediated according to TM best 
practices.  For the scenarios involving major spills (i.e., all but the ‘Routine 
operations’ scenarios), the major spill events in each scenario are assumed to 
occur after 15 years of routine operations and maintenance.  

139. The spill scenarios include spill mitigation efforts (e.g. emergency response and 
spill preparedness) as outlined in the TMEP application and TM’s Emergency 
Response Plan. In all scenarios, initial emergency clean-up response is assumed 
to be efficient and effective upon discovery and confirmation of pipeline rupture. 
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6 MEASURING IMPACTS 

6.1 Impact scales and measures 
140. With a good understanding of the range of potential events that might result 

from the development of the TMEP and greater clarity regarding the 
fundamental values that would experience some resulting degree change, the 
next step is to be able to measure the changes that can be attributed to TMEP. 
To achieve this requires an understanding of the magnitude and extent of the 
change or how much change can be expected.  This takes into account the 
geographic extent and ecological/human context of the event and associated 
effects. Is it isolated or is it widespread? Is it contained on surface land or does it 
affect the Fraser River, Burrard Inlet or IR2? What is the duration of the events 
and effects? Are they reversible? If so, over what period? Or are they 
irreversible? How frequent will these events happen – are they annual, every five 
years or simply possible and assumed to occur in the 25 year study period?   

141. To answer these questions, measures and scales were carefully developed with 
Matsqui Governing Body in order to provide clear, consistent, and meaningful 
ways to understand and assess the change from baseline to the most adverse 
impact potentially caused by the TMEP for each fundamental value that could be 
expected to occur in a single year from across all scenarios.  These descriptions 
became the measures at the endpoints of a ‘0 to 10’ constructed scales 
developed for each value. For example, the measures used to define the 
respective endpoints of the Use and Enjoyment value were the current 
conditions and the conditions resulting from a large spill into McLennan Creek 
affecting IR2 and the Fraser River (the year of the spill which involved an 
evacuation, emergency responders, and significant amounts of clean-up on-
reserve and along the Fraser River.) In addition to well-defined summary 
descriptions, visual aids (graphs, icons, maps, photos) and detailed descriptions 
of impacts were used to support the development of measures and scales. The 
following tables show the final set of scales with associated measures developed 
for each value. 
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