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Part A: Introduction

Summary

Upon careful review and consideration of Trans MaumPipeline ULC’s (“Trans
Mountain”) application (the “Application”) for th€rans Mountain Expansion Project
(“the Project”) as well as the evidence submittgdh various intervenors, the City of
North Vancouver (the “City”) has determined thag tisk of a marine oil spill occurring,
although not thoroughly and adequately assesstxiApplication, is considerable and
unacceptable. In addition, the City finds that sadpill, whether small or large, will

have significant adverse impacts on its residemgironment, culture and economy. As
demonstrated by thd/V Marathassabil spill in English Bay on April 8, 2015, local
governments are on the front line of spill respossé bear the economic, ecological and
social burden of an oil spill. Considering thesetdas, the City has determined that the
risks of the expansion project outweigh the besgéihd that the effects of the project are
not justified in the circumstances. As a resuk, Wational Energy Board (the “Board”)
should recommend against approval of the Project.

General Background

As presented in the City’s Written Evidence, thegy©f North Vancouver is a small
urban community that supports a diverse populatfarver 52,000 people in a land area
of approximately 12 square kilometres. By 2041Glitg’s population is expected to be
68,000 The City of North Vancouver is located on the haide of Burrard Inlet, and is
bounded by the District of North Vancouver to tloeth, east and west. It is a part of a
family of oceanfront communities which line the st®of the Burrard Inlet. The City is
designated as a Regional Centre within Metro Vameoand has high residential
density, high employment and convenient transiessibility and is in close proximity to
Vancouver’s central business district via tranaggenger ferry (Seabus).

The City of North Vancouver and the Local Environment

Nearly six kilometers of the City of North Vancowsewaterfront is located on the north
shore of Burrard Inlet. The entirety of the Citglsoreline is adjacent to the shipping
route from Westridge Marine Terminal through Budrémlet. At its closest point, the
City’s shoreline is just over six kilometers wes¥destridge Marine Terminal.

The Salish Sea, including Burrard Inlet and itsrghioes, has particular ecological
importance:

“The Salish Sea, and especially Burrard Inlet dredRraser River estuary, has
been identified as one of the most ecologicallyongnt coastal marine habitats
along the entire Pacific coast of North AmericasIseasonally inhabited by over

L City of North Vancouver, Written Evidence — CNWtProfile (A4L6L6) at p. 2
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a million sea- and shorebirds, including more tB@%6 of the global population
of snow geese. It is one of just 6 sites alongabst coast of North America of
international and hemispheric importanée.”

The City's waterfront is also a significant assethie community. Its uses range from
industry and marine activity to residential, retaild public spaces. The City established
a Waterfront Project in 2005 to increase the ptghaccess to and enjoyment of the
waterfront and has made significant investmentitherance of this goal. Through the
Waterfront Project, greenways, activities and destons along Burrard Inlet have been
created and enhanced, including the creation oNtireéh Shore Spirit Trail, a unique,
waterfront-oriented, multi-use and fully accessigpleenway. The City’s vision for this
area includes a balance of social, economic anosl@maental needs of the local
community and taking steps to preserve, protectesum@nce its waterfront. To that end,
several areas on the waterfront have been destyaatenvironmentally sensitive aréas.

As a leader in environmental protection and steslap] the City of North Vancouver is
committed to building a sustainable community th&ggrates and balances the social,
economic and environmental needs of its diverseeass. The City enjoys one of the
most breathtaking natural landscapes in Metro Vawen To ensure that its parks and
green spaces remain an enduring source of commpmily, the City has developed park
programs that aim to protect and enhance the Qitgen spaces.

The City’s Parks Master Plan is attached to thg Ribfile as Appendix €t includes a
variety of goals which focus on protecting the maltenvironment and providing green
space, including emphasizing the City’s uniqueraassgart of the North Shore through
the variety of parks and open spaces provided;ramgsparks are well distributed
throughout the community, particularly in highendity areas; and protecting and
enhancing natural resources and ecosysfems.

Interest in the Trans M ountain Application

As outlined above, the City has significant consemegarding the Project, including the
heightened risk of an oil spill in Burrard Inleihetinadequacies in Trans Mountain’s risk
assessment, the absence of an appropriate emergeponse plan, and the significant
and enduring impacts that a marine spill from thgdet would have on the City.

The City has identified the following six issuesrfr the list of those being considered by
the Board as being of primary importance:

2 City of Vancouver, Written Evidence, Appendix 3Fate and Effect of Oil Spills from the Trans Motinta
Expansion Project in Burrard Inlet and the Frasev@ Estuary”, Jeffrey W. ShortA4L7W1) (“JWS Report”) at

p. 17

3 City of North Vancouver, City Profile at pp. 2-4
4 City of North Vancouver, City Profile at p. 6
5 City of North Vancouver, City Profile, Appendix €arks Master Plan A4L6L9) and Parks Master Plan 2

(A4L6Q0)
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4. The potential environmental and socio-econorfiects of the proposed
project, including cumulative environmental effettiat are likely to result from
the project, including those required to be congiddy the NEB’s filing Manual.

5. The potential environmental and socio-econorfieces of marine shipping
activities that would result from the proposed Pctjincluding the potential
effects of accidents and malfunctions that may nccu

8. The terms and conditions to be included in fhy@aval the Board may issue.
10. Potential impacts of the project on landowrzers land use.

11. Contingency planning for spills, accidents @lfomctions, during
construction and operation of the project.

12. Safety and security during construction ofghgposed project and operation
of the project, including emergency response plagand third party damage
prevention.

The City will present its submissions under two magéadings. Firstly, it will
demonstrate that, based on the evidence, the frskmarine spill in Burrard Inlet is
significant and has not been properly accountedhftiie Application. Secondly, the City
will highlight the significant adverse effects thiavill face should such a spill occur.
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Part B: Spill Risk in Burrard Inlet

11.

12.

13.

14.

15.

The Project significantly increases the risk obdrspill in Burrard Inlet and English
Bay. Numerous studies have considered the probabflsuch a spill. Based on a review
of this evidence, the City has determined the tasle significant and unacceptable.

Firstly, Trans Mountain’s own analysis shows thenbmed likelihood of an oil spill for
the Project is high, at 99%or terminal and tanker spills specifically, Travisuntain
finds that the spill probability is 77% and betwddhn67% respectivel§yHowever, the
evidence of Drs. Thomas Gunton and Sean Broadbenmitted on behalf of Tsleil-
Waututh First Nation, Upper Nicola Band and Tsawitét Nation (An Assessment of
Spill Risk for the Trans Mountain Projé¢the “Gunton Report”)), is that given the
methodological weaknesses in Trans Mountain’s amglgxplored further below, Trans
Mountain’s probabilities understate the likelihoafcspills associated with the Projéct.

Conducting their own analysis using a range of Wyidecepted methods, including the
method used by Trans Mountain, Drs. Gunton and dreat found that the likelihood of

a tanker spill is high, between 58% and 98%he authors also found that the low end
estimate of 16% provided by Trans Mountain is atiensignificantly below the

estimates based on other methods, and concludgitiesit the methodological
deficiencies in Trans Mountain’s oil spill risk assment and the fact that its low end
estimates are significantly below the estimatesggad by other methodologies, the low
end spill risk estimates in the Application shontit be relied on as accurate estimates of
tanker spill riskt!

In their Report, Drs. Gunton and Broadbent als&éaospecifically at the potential spill
likelihood in the Vancouver Harbour area. Compathmgspill risk assessment provided
in Trans Mountain’s Application and estimates gatest with the OSRA model, the
authors found that spill probabilities over 30- &fdyear periods were relatively similar;
while the Application estimates an 83.0% likelihawica spill in the Harbour over a 50-
year period, the OSRA model estimates a spill gudityof 87.4%22 It is the City’s
submission that, regardless of the difference abability estimates generated by these
two models, the risk of a spill in the Vancouverlbtaur area is unacceptable.

Further studies have made similar findings regardhe risk of a spill in the Vancouver
region. A leading professional services firm, WSkh&da Inc., prepared a Canada-wide
assessment for Transport Canada to determineasskiated with ship-source spills.
The WSP risk assessment, which considered botlihidad and consequence of a spill,
resulted in a ranking of “very high” for the enti@eorgia Strait, including the Vancouver

" Tsleil-Waututh Nation, Record of Written Evidentmlume 5 — Assessment of Spill Risk for the Trans Mountain
Expansion Proje¢t Drs. Thomas Gunton and Sean Broadbédt GA6 ) (the “Gunton Report”) at p. 131

8 Gunton Report at p. 131

® Gunton Report at p. viii

10 Gunton Report at p. iv

11 Gunton Report at pp. viii-ix

2 Gunton Report at p. 93
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region, on the Environmental Risk Index for crudespills within a range of volumes
from 10 n¥ to 10,000 ™. The assessment also considered the potentialtioe

increase in tanker traffic as a result of the pegbProject. The WSP Risk Assessment
states that “doubling the volume of oil passingtigh the Pacific sub-sector would
likely increase the spill risks to “very high” fail zones (nearshore, intermediate and
deep-sea) for 10 000%spill volume and greatet?

A review of the historic operations of the Transuvitain pipeline also confirms a
significant risk of oil spill. In conducting his sesssment of the operations of the Trans
Mountain Pipeline, Professor Sean Kheraj - whosdegwe was submitted on behalf of
the City of Vancouver - found that between the ge8161 and 2013, Trans Mountain
reported 81 liquid hydro-carbon spill incidentdite NEB, an average annual rate of
1.53 spills/yeat?

Based on this and other evidence, the City hasmdeted that the risk of a spill in the
Burrard Inlet is high. The City’s concerns are ethated by the inadequacies in Trans
Mountain’s risk analysis and emergency response filaese inadequacies, which are
discussed in detail below, lead the City to coneltltht the mitigation measures
proposed by Trans Mountain cannot be relied up@dtivess the impacts of a spill.

Risk Analysis

In addition to the high likelihood of a spill occung in Burrard Inlet as a result of the
Project, the City has concluded and now submitsttfeaanalysis completed by Trans
Mountain has failed to properly assess the risk ofarine based oil spill, thus
underrepresenting the overall risk of the project.

As discussed further below, several experts comamied to assess Trans Mountain’s
risk assessment models, including Drs. Gunton, dyeat and Short, conclude
separately that various aspects of Trans Mountaisksassessment have should not be
relied upon to assess the risk of tanker spiliherenvironmental risk of the Project. In
addition, Dr. Galt (on behalf of Genwest Systents)lidentifies serious shortcomings in
Trans Mountain’s oil spill modelling, which asses#ige extent and duration of potential
spills and their impacts. As a result of thesedieficies, the City has determined that the
overall costs of the Project, particularly to commties bordering Burrard Inlet, are not
accurately represented.

Spill Risk Estimate
Firstly, as discussed briefly above, there is sigamnt evidence indicating that the spill

risk estimates in Trans Mountain’s Application boe and cannot be relied upon as an
accurate estimate of tanker spill risk. As setaldve, Drs. Gunton and Broadbent

13 City of Vancouver, Written Evidence, Appendix 55WSP Canada (2014) Risk Assessment for Marine 8pills
Canadian Water: Phase 1, Oil Spills South of thth@®arallel’ Report from WSP Canada Inc. to Transport Canada
(A4L7L4) atp. 53

4 City of Vancouver, Written Evidence, Appendix 1®/ritten Evidence of Sean Kher#@4L7X6) at p. 21
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conducted an evaluation of Trans Mountain’s oillsk assessments. In total, the
Gunton Report identifies 27 major weaknesses im§ Mountain’s risk analysis for
tanker, terminal and pipeline spills. The authdse &ound that none of the seven best
practices for risk assessment were met by Transnkéou These best practices include
transparency, reasonableness, reliability and iatd

In the report titled Guidance to Metro Vancouver and Fraser Valley Mipatties to
Assist in Reviewing the Trans Mountain Pipelinedfigion Project from a Public

Health Perspective(the “Public Health Guidance Document”), Vancou@mastal

Health and Fraser Health (the “Health Authorities§o identify several issues with
Trans Mountain’s risk assessment. Specifically,Hlealth Authorities noted a number of
concerns regarding the use of probabilistic rideasment methodology. Trans Mountain
relies upon a probabilistic risk assessment to loolecthat the risk of marine oil spills
from additional tanker traffic is extremely low anill not be significantly higher than

the risk at the current level of tanker traffic emaroposed mitigation measures are
implemented?®

In particular, the Health Authorities warn that isaviountain’s risk probabilities should
be reviewed with caution for the following reasons:

* Only the point estimates for the risks are provideidk probabilities are usually
given as a range. No sensitivity analyses are geali

* Probabilistic risk assessment can underestimais. idsrare but potentially
catastrophic accident such as a large oil spibiglly the end result of a number of
events in a chain. The common approach in prolsaiilisk assessment is to assume
that these events in the chain are independergtabf ether and therefore the total risk
is the multiplicative product of the probabilitieseach event in the chain. Some of
these events may not in fact be independent buttated, for example the
occurrence of one event may increase the likeliredahother event in the chain to
occur.

* Probabilistic risk assessments cannot in geneeguately account for human errors
in judgement and decision.

* It unknown how increased marine transportationadfandous materials from other
projects such as the proposed LNG plants in thet®@gh area is taken into account
in the analysis.

* Most of the inputs for the modelling consist oftbrgcal data. It is unknown how
environmental changes (e.g. increased frequeneytatme weather events from
climate change, or major seismic event) are taknaccount!’

15 Gunton Report at p. 64

16 City of Vancouver, Written Evidence, Appendix 50Guidance to Metro Vancouver and Fraser Valley
Municipalities to Assist in Reviewing the Trans Mtain Pipeline Expansion Project from a Public Hbal
Perspectivg Vancouver Coastal Health and Fraser Healéhl(7K9) (“Public Health Guidance Document”) at p.

10

7 Public Health Guidance Document at p. 10
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Considering this evidence, coupled with the altBveaspill risk probabilities in the
Gunton Report, the City is concerned that Trans Main’s assessment of the likelihood
of an oil spill is inadequate and inaccurate.

Extent of Spills

The City also has several concerns regarding Tvamstain’s modelling of oil spill
trajectory. Sharing this concern, the City of Vameer, City of Burnaby and the Tsleil-
Waututh Nation commissioned Genwest Systems Ingrdpare an expert report on oil
spill trajectory modelling in Burrard Inlet for theroject. The report, titledDil Spill
Trajectory Modelling Report in Burrard Inlet foréhl'rans Mountain Expansion Projéct
(the “Genwest Report!§, includes a peer review of the marine oil spilldelling
completed by Trans Mountain and models four oill sgenarios in Burrard Inlet.

The Genwest Report identifies two serious shortogsiin the oil spill model used by
Trans Mountain in the Application. Firstly, the Repnotes that the beaching algorithm
in the Trans Mountain model does not allow foraafing of oil that is beached. Instead,
the Trans Mountain model removes all beached orffurther movement and spreading
once it comes into contact with the shoreline. Regort finds that this treatment of
beached oil is strongly contradicted by experienitk thousands of real spills. In fact,
the authors note that heavily oiled shoreline tendse rewashed, and often stranded oil
Is retained for a number of tidal cycles. The Refinds that the failure to include
refloating could lead to significant underestimaiéboth the extent and duration of
concern associated with a spill, particularly ia Burrard Inlet and the Fraser Delta.

The City experienced the effect of refloating finstnd following theMl/V Marathassail
spill in English Bay on April 8, 2015. Followingétspill, the City became aware of re-
oiling at several points along the North Shoreludimg popular parks such as Kings
Mill Walk (City of North Vancouver) and John Laws@&ark (District of West
Vancouver).

The second shortcoming, identified by Genwest asy'gerious”, is Trans Mountain’s
unreasonable and inappropriate assumption thatoh@inment boom at the Westridge
Marine Terminal will always be in place and will b80% effective. Given effects of
wind, tidal eddies and terminal boating activiti#gss assumption is unrealistic and
results in Trans Mountain’s spill trajectory mogebcessing a much smaller sgfl.

As noted above, the Genwest Report also modelleddib spill scenarios in the Burrard
Inlet. Based on its modelling, Genwest concluded:

18 City of Vancouver, Written Evidence, Appendix 583il Spill Trajectory Modelling Report in Burrard let for
the Trans Mountain Expansion ProjgoBenwest Systems INcA4L7L5) (“Genwest Report”)

19 Genwest Report at p. 1

20 Genwest Report at pp. 1-2
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I.  Oil spreads quickly in the confined setting of Buid Inlet and may spread widely
throughout the Inlet

ii. Winds and tides are major drivers of oil movemarthie Burrard Inlet. Strong
winds tend to strand oil on the leeward shore, eWwak winds allow tidal currents
to distribute the oil more widek?

iii. The models developed in the Report “provide a séalrepresentation of the
behavior of oil spills in Burrard Inlet. They cédretefore be used to realistically
evaluate the possible extent of oil spread resuftiom a spill at the Terminal,
Second Narrows, First Narrows, and the Outer Hartomations.??

29.  Overall, the modelling done by Genwest Systemsftnmd that a spill in Burrard Inlet
would quickly impact nearly all communities surrdimg the Inlet. As the City of
Vancouver summarizes in its Written Evidence:

“In all modelling scenarios, between 50 percent @8dgercent of the oil would
reach the shorelines within days, and in many s@naithin hours, causing
significant impacts to human health, the environnae the economy. Beaching
of oil can cause it to adhere to sediment and asze¢he speed at which it will
submerge or sink when it refloats'”

30. The Genwest Report clearly demonstrates that tilevspdel presented in the
Application is inadequate and that the effects gpidl in the Burrard Inlet are likely to
be much more significant than anticipated by Trgllesintain. The effect on the City of
North Vancouver is likely to be particularly sigieéint in light of its extensive shoreline,
the entirety of which is adjacent to the shippiagte from Westridge Marine Terminal
through Burrard Inlet.

Failure to Model Large Spill in Burrard Inlet

31. A further issue with Trans Mountain’s risk assessimeodel, identified by the City and
other intervenors, is the failure to model a lasg#l in the Burrard Inlet. Based on its
determination that the Vancouver Harbour Area angligh Bay are not feasible spill
locations due to the relatively low probabilityar accidental oil spflf, Trans
Mountain’s Application does not include oil spilenarios for these segments or risk
assessments regarding the impacts of an oil spBLirrard Inlet®

21 Genwest Report at p. 3

22 Genwest Report at p. 7

23 Genwest Report at p. 8

24 City of Vancouver, Written Evidenc&4L9F0) at p. 56

25 See Trans Mountain Pipeline ULC, Trans Mountaipdhsion Project, Volume 8C, Part 2 - TERMPOL 3.15:
General Risk Analysis and Intended Methods of RedpRisks A3S5Ff Ch. 10.1, Table 31 where study
Segments 3 and 4 were “[n]ot considered as vighlelgcation due to relatively low frequency fon accidental oil
cargo spill.”

26 City of Vancouver, Written Evidence, Appendix 22k itten Evidence of David Etkin, Appendix A ow
Probability High Consequence Events and the RighiloBpills: An Evaluation of the Trans Mountain-Dtdrske
Veritas Risk AnalysifA4L7Y0 ) (“Etkin Report”) at p. 4
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Professor David Etkin, an expert commissioned kyGlty of Vancouver to review and
evaluate the risk assessment methodology used bidseke Veritas (“DNV”) and
submitted by Trans Mountain in the Application,ntiges this as a shortfall. As noted in
Professor Etkin’s Report, risk can only be evaldateing both hazard (probability and
severity) and consequence (exposure and vulngsapdnd must not be based on
probability alon€’’ By incorrectly using hazard probability in lieu gk, Professor
Etkin concludes that the Trans Mountain risk assess$ improperly excluded a large
range of low probability, high consequence (“LPH@Vents from the risk assessméht.
He finds that the potential consequences of a LBpilCon the City of Vancouver and
other communities should be calculated and shaurtd fin explicit component of the
risk analysis?®

Professor Etkin also finds that the risk assessemmiucted by Trans Mountain fails to
meet TERMPOL standartfsdue to a failure to consider the local populatsoview of
what is an acceptable level of risk. He notes tinate are both quantitative and
qualitative aspects to risk, and that it is culiyrikamed. Viewing risk not only as a
function of objective and measureable quantities atso with reference to values, is
important for determining the true costs and besefi the Project and an acceptable
level of risk3! As noted above, the City of North Vancouver is gutted to building a
sustainable community and has strong cultural \satagarding environmental
protection. Although these values are thwartedheyproposed Project, they have not
been considered by Trans Mountain in its risk assest.

The City of Vancouver notes that the approachdk assessment discussed in Professor
Etkin’s evidence is consistent with the approadnmted by Trans Mountain’s
consultant, DNV. In an online publication titlediffie to Rethink Risk”, DNV states:

“Good and traditional risk management includes ragkiisks according to
consequence and probability of occurrence, andhgivihost attention to
management of those that score high on both. ...

However, our traditional risk management methodgeha weak spot. Following
this approach strictly may result in little atteori given to those few risks with a
very high loss potential and very low probabilifyh@appening. The most dramatic
consequences are typically a result of a combimatiomany factors, each with
their own risk picture. This can be said about ssbbcking events as the
earthquake and tsunami that violently struck Japgha,global financial

meltdown and the Macondo well blowout disastehanGulf of Mexico. The
occurrence and consequences of these events werapassible to foresee, they
were just highly improbable — and managing thegie®ectively up front would
come at a cost.

27T Etkin Report at p. 2
28 Etkin Report at p. 2
29 Etkin Report at p. 18
30 Etkin Report at p. 3
31 Etkin Report at p. 3
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[ ]

it is time for us to focus of [sic] our attentickechnical skill and research and
development on the low probability, high conseqagauents3?

35.  The Health Authorities echoed Professor Etkin’saswns regarding Trans Mountain’s
failure to model a large olil spill event in the Band Inlet, noting that a large spill would
have significant public health consequences:

“Because the proponent does not believe it is dilokerisk, the proponent has
not modeled the consequences of a large oil spilié Burrard Inlet. We believe
this is a critical omission. Even if such an everds extremely unlikely as the
proponent believes, and we cannot verify this asgioh, the public health
consequences of such an event could be very signtfigiven the large and
densely populated communities surrounding the Bdirrdet.”3

Other Methodological Issues

36. In his assessment of Trans Mountain/DNV’s risk assent methodology, Professor
Etkin noted several other methodological issuestllyj by relying solely on historical
data, Professor Etkin notes that the Trans Mouf&iN risk analysis excludes events
that have not happened yet, which can “easily teaddeeply flawed risk estimatioff*.
He calls this the “Titanic Mentality”, referring #long history of catastrophes that were
considered to be so implausible that they wereonmperly planned fof® He finds that a
robust risk assessment must go beyond histori¢alatal must include scenarios of
possibilities3®

37. Professor Etkin also notes that the Trans Mountaiknassessment only addresses the
individual impact of spills, and does not includerailative impacts of smaller
incidences. According to Professor Etkin, a riskedsment of a hazard such as tanker oil
spills requires an evaluation of both specific icsdrom low frequency/high
consequence disastrous events and also the cuveulagpact from high probability/low
consequence eventsHe notes that Trans Mountain’s failure to consicenulative
effects is a serious omission which is not in adaace with best practice in risk
assessmenit.

32 City of Vancouver, Written Evidence at p. 26
33 Public Health Guidance Document at p. 51
34 Etkin Report at p. 17

35 Etkin Report at p. 17

36 Etkin Report at p. 17

37 Etkin Report at p. 18

38 Etkin Report at p. 3
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38. In the City’s view, these additional methodologiesalors further compromise the
validity and reliability of Trans Mountain’s rislsaessment and suggest that the
Application should not be relied upon to assessrtieerisk of the Project.

Human Error

39. The Trans Mountain risk assessment may also faitleguately account for human error.
A large body of evidence suggests that human em@major cause of significant
accidents, including those involving oil spills.afis Mountain’s risk consultant DNV
states that the human factor is the main causprbaimately 80% of accidents.

40. At pages 30-31 of its Written Evidence, the Cityvaincouver summarizes two studies
assessing the role of human error in oil spills aots several specific accidents where
human factors were major contributors:

“A 2006 report by Nuka Research & Planning GroupCLlfor the Prince William
Sound Regional Citizens Advisory Council also idieed “human factors”—
either individual errors or organizational failureas the cause for up to 80% of
oil spills and marine accidents. The US Coast Guait$ report “Human Error
and Marine Safety” identified human error as cdmiting to 84 — 88% of tanker
accidents, 79% of towing vessel groundings, 89% 96 collisions, 75% of
collisions, and 75% of fires and explosions. Huraeor can also cause response
mistakes and failures that can exponentially ineegae negative effects of such
accidents.

Specific accidents in which human factors were fified as major contributors
include:

a. the 2007 Cosco Busan oil spill in San Franciscdaclvthe National
Transportation Safety Board concluded was causddilman errors of the
pilot and master of the vessel

b. the July 24, 2007 rupture of the Trans Mountairefe and resulting
release of crude oil in Burnaby BC and Burrardtinle

c. March 22, 2014 collision between the bulk carriem®er Wind and the
Miss Susan Tow in the Houston Ship Channel, Tecasng which the pilot
of the Summer Wind was using a portable pilot laptop, and both vessels
had working radars and automatic identificationelys yet never contacted
each other by radio until 3 minutes before thede, causing a double hull
cargo tank rupture;

d. The Enbridge hazardous liquid pipeline rupture aaiease in Marshall,
Michigan, July 25, 2010, which remained undeteébed 7 hours due to
inadequate training of personné!.”

39 City of Vancouver, Written Evidence at p. 30 diti@ity of Vancouver, Written Evidence, Appendix28Human
Factors and Safety CultuleDet Norske VeritasA4L9C2)
40 City of Vancouver, Written Evidence at pp. 30-31
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The role that human error may play in an oil gpilBurrard Inlet is particularly
important to consider given Trans Mountain’s userababilistic risk assessment. As
noted by the Health Authorities, and set out abeueh assessments cannot in general
adequately account for human errors in judgmentdaoision*! As a result, the risk of a
spill in Burrard Inlet may be significantly hightétran predicted in the Application.

Ecological Risk Assessment

In addition to a failure to accurately assess itedihood of a spill in Burrard Inlet,
evidence suggests that Trans Mountain has alsemezsan unreliable assessment of the
ecological risks associated with the Project.

In a study commissioned by the City of Vancouvee, Tsleil-Waututh Nation and

Living Oceans Society titledrate and Effects of Oil Spills from the Trans Ma@umt
Expansion Project in Burrard Inlet and the Frasavé&t Estuary (the “JWS Report”),
Jeffrey W. Short, PhD identified several issueslie Trans Mountain’s ecological risk
assessment (“ERA”), concluding that it cannot Bedeupon to assess the environmental
risk of the Project.

The JWS Report echoes concerns similar to thossgrimt Professor Etkin in his
assessment of Trans Mountain’s spill risk assessmethodology. As noted above,
Professor Etkin outlined serious concerns regardinags Mountain’s reliance on hazard
probability in lieu of risk. Similarly, the JWS Reqp found that Trans Mountain
confounded assessments of exposure probabilitgamsitivity of species and habitat,
thereby excluding the most serious consequencas oil spill:

“Oil spills are classic "low-probability/high-congeence" events.... By
confounding assessments of exposure probabilitysanditivity of species and
habitats, the Trans Mountain ERA largely excludesrhost serious
consequences that could occur from consideratith...

The JWS Report notes that in failing to selecttioces informed by the potential
consequences of oil spills, and instead selectingtions only based on their assessment
of the probability of a spill, Trans Mountain fadléo comply with instructions from the
National Energy Board, which include that the Apation “must include an assessment
of potential accidents and malfunctions at the Teaand at representative locations
along the marine shipping routes. Selection oftiooa should be risk informed
considering both probability and consequerfde.”

Overall, the JWS Report states that there areaat feur fundamental deficiencies in
Trans Mountain's ERA:

41 Public Health Guidance Document at p. 10
42 JWS Report at p. 2
43 JWS Report at pp. 2-3
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a) It fails to integrate oil exposure risk based orltiple locations within ecologically
distinct sub-regions along the marine shippingesuincluding at or near
ecologically-sensitive areas.

b) It fails to assess hazard independently of expoduesns Mountain concludes that
hazard is minimal based on its conclusion thatetlh®a low probability of oiling.
However, Trans Mountain should have assessed hbhaastl on species sensitivity to
oiling independently of oiling probability.

c) It fails to assess the possibility of organisms\geaxposed to submerged oil.

d) It fails to consider all the ways that oil can hasrganismg?

47.  The JWS Report provides detailed summaries regattim nature of each of these four
fundamental deficiencies. Firstly, the JWS Repiodd that Trans Mountain’s failure to
integrate exposure based on multiple locationdt®eBua narrow view of potential
effects:

“By assuming that a single point of spill origintygical for the Strait of Georgia,
the Trans Mountain ERA implicitly assumes thatdinéy accidents that could
ever occur would involve collisions between fernglail tanker vessels. In
reality, oil spill accidents usually involve combiions of events that appear
highly unlikely in retrospect. This is why thesei@ents are both rare and
difficult to anticipate. Arbitrarily dismissing adither possibilities for accidents,
including any that may occur within Burrard Inlepgrt from the Westridge
Marine Terminal) or elsewhere along the tankere@rhounts to unreasonably
eliminating much or even most of the risk of alspilcurring. More importantly,
spills that originate at different locations aldhg tanker route can have very
different trajectories, and hence impact habitdtseréntly. The potential effects
of these differences are lost by only considerisgngle location for spill
origin.”

48. Regarding Trans Mountain’s failure to assess hapaiependently of exposure, the JWS
Report notes:

“Oil slick trajectory scenarios based on modelsetiby historical wind and
current data led to identification of habitats ahdreline types most likely to be
oiled. Because results from a single location viecerrectly taken as typical of
Georgia Strait, habitats and the species thatdwadbtimated likelihood of oiling
were then presumed to have low sensitivity to gilihhis approach effectively
confounds exposure risk and hazard assessmenga#igre conceptual
foundation of the ERA expressly separates assessmeexposure and hazard,
precisely to avoid such confounding. This confoagdalone invalidates the
Trans Mountain ERA.

The method used by Trans Mountain to evaluatedhsitvity of species to
oiling is also flawed. ... [The] scheme is not lwhea fundamental differences in

44 JWS Report at pp. 3-4
45 JWS Report at p. 4
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sensitivity, but on taxonomic similarities that daegely blind to the inherent
sensitivities of the organisms evaluated.”

The JWS Report also finds that Trans Mountain’s BRI to assess the possibility of
organisms being exposed to submerged oil. Submeegeay occur quickly in fresh or
brackish waters, such as those in Burrard thland can result in exposure to a much
wider diversity of organisms and lead to multipterthge pathways that are not normally
significant following typical crude oil spilt€ By failing to consider submergence, the
Application inappropriately excludes these majdrea@posure pathways which have the
potential to affect a host of species, many of Wwiate important for commercial and
subsistence harvests.

The combined effects of the flawed methods incaafeat into the Trans Mountain ERA
are, according to the JWS Report, most promineihtistrated by the failure of the ERA
to consider the numbers of resident and migratodstat risk of oil exposure, and the
comprehensive absence of quantitative estimatadwdrse effects for any of the species
considered? Ultimately, the Report concludes that Trans MoimgeERA is
fundamentally flawed and should not therefore elue assess the ecological risks of
the Projecf?

In addition to the concerns set out in the JWS Refiee Gunton Report, described
above, also expressed significant concerns regaitians Mountain’s assessment of
environmental effects. At page i of the Report,.Banton and Broadbent conclude that
Trans Mountain did not provide the necessary infiirom in the Application to enable an
accurate assessment of the likelihood of advergiecgrmental effects resulting from oil
spills from the Project for decision makers andemgiired byCanadian Environmental
Assessment A@012 S.C. 2012, c. 19, s. 52.

Given the biodiversity supported by the local eanment, as well as its importance to
the community, the City considers the shortcomingBrans Mountain’s ERA to be
highly problematic. The ecological risks of the jeob have not been adequately
considered by Trans Mountain and cannot be fulfyregated until a proper risk
assessment is conducted.

Assessment of Human Health Risk

In addition to the inadequacies in Trans Mounta@tslogical risk assessment, the City
adopts the evidence of both the City of Vancouvel the Health Authorities concerning
inadequacies in Trans Mountain’s assessment of humealth risk.

46 JWS Report at pp. 4-5
47 JWS Report at p. 9

48 JWS Report at p. 9

4 JWS Report at p. 6

50 JWS Report at p. 7

51 JWS Report at p. 8

52 Gunton Report at p. i

{00348099; 1 }



City of North Vancouver
Pagel5 of 45

54.  As Jennifer Mayberry, Manager of Environmental Riag for the City of Vancouver
notes:

i. The human health risk assessments included in pipdication do not conform with
the requirements of the BC Ministry of Environmeat out in the “Technical
Guidance on Contaminated Sites: Supplemental Goadfor Risk Assessments”;
and

ii. The Application does not refer to guidance documegieased by Health Canada
regarding human health deterministic risk assesgraemecommended by the BC
Ministry of Environmeng3

55.  Upon review of the human health risk assessmdets$ iy Trans Mountain, the Health
Authorities concluded that Trans Mountain may bdarastimating the potential health
effects of the Project:

* The assumptions in the air dispersion models magdmrect.

* Trans Mountain omits identified key air pollutargach as diesel particulate
matter, 1,3-butadiene and carbon tetrachloridésiair dispersion models.

* The Application excludes from spill scenarios pragwther than Cold Lake
Winter Blend diluted bitumen that would also berieat by the pipeline,
particularly those that contain a greater propartiblighter and more
volatile/flammable hydrocarbon fractions. A revidednan health risk
assessment should be conducted under a credibét-vase scenario includes
those types of refined products.

* The human health risk assessments should iderfyTrans Mountain intends
to assess potential post-spill health risks andrgtlausible exposures to the
public and to individuals involved in spill cleap-u

» The Application excludes spill scenarios exposathyways other than air
inhalation, such as food ingestion, dust inhalaéind direct dermal contact. This
omission should be explicitly acknowledged by Trif@wuntain®

Conclusions Regarding Trans Mountain’s Risk Assessmh

56. Based on areview of the evidence, it is the Cipgsition that the risk assessment for the
project is inadequate and not comprehensive. Thy &grees with the City of
Vancouver, where it states that “[tlhe applicatipresents incremental risk on a
piecemeal basis, an approach which tends to urtdeegs risk.®® Very significantly to
the City of North Vancouver, Trans Mountain’s resksessment fails to properly estimate
the risk of an oil spill in Burrard Inlet, excludjrt as a potential spill location due to the
relatively low probability of an accidental oil #pwhile failing to consider the
significant consequences such a spill would preaentell as the local population’s view
of what is an acceptable level of risk to be bdowally.

53 City of Vancouver, Written Evidence at p. 48
54 Public Health Guidance Document at pp. 4-5; Cftyancouver, Written Evidence at pp. 49-50
55 City of Vancouver, Written Evidence at p. 31
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Given the various methodological errors in the askessment that the expert withesses
for several intervenors have demonstrated, the waifjthe expert evidence before the

Board is that Trans Mountain’s risk assessment Ishoot be relied upon to assess the

risk or extent of tanker spills or the environmémiahuman health risks associated with

the Project.

Emergency Management Plan

Drawing on its experience with the recémtvV Marathassaoil spill in English Bay on
April 8, 2015, the City has concluded that the Egeeacy Management Plan (“EMP”)
developed by Trans Mountain for the Project dodsagequately address the needs of
local communities in the event of a marine baselll sgcident or malfunction. It finds
that the EMP is vague and not comprehensive, tbouanding the risk borne by local
communities.

Lack of Clearly Defined End Points

It is the City’s view that the EMP presented byrig&ountain lacks clear and
comprehensive information regarding clean-up endtp@nd when they will be reached.
This is a major shortcoming which results in auialto accurately capture and address
the potential risks of the Project that will be @by local communities.

The lack of clear end points was a significant esnduring theM/V Marathassaspill.

North Shore Emergency Management (“NSEM”) is anrgerecy management agency
funded by and serving the City of North Vancoutke, District of North Vancouver and
the District of West Vancouver. It coordinates efiee and efficient preparedness,
planning, response and recovery activities by compiresources from the three
municipalities, response agencies, public saféiie volunteers and other
organizations on the north shore of the Burrardtl(the “North Shore”§°

NSEM describes its experience as follows:

“...John Lawson Beach [in the District of West Vaneer] would not have been
adequately cleaned up to the appropriate levekath end point criteria if not for
the insistence of the District of West Vancouvetthn independent analysis of
the beach be done. Unified Command was preparedve this beach cleaned to
the level of the normal standard for beach cleaengpoints which allows for
globules of oil to be present. However, the DistoicWest Vancouver insisted
that this standard be modified to take into acctoli@thigh public use of this
beach and the potential exposure to the public.

56 City of North Vancouver, Affidavit of Dorit Maso®4L6L4) (“NSEM Affidavit”) at paras. 2.1-2.2
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There did not appear to be any objective critastaréaching end-points such as
when the clean-up of John Lawson Beach would bsidered complete®”

It is the City’s opinion that end points must be@leped in advance of a spill, in
consultation with local communities, and shouldvia part of Trans Mountain’s EMP.
In addition to being clearly defined, end pointsstnconsider all the relevant factors. For
example, when developing end points for beachkaspécts of the beach should be
considered, including environmental sensitivityran use and cultural importane.

By failing to clearly define end points and enstinat the selected end points
acknowledge local needs, the EMP fails to accuraiapture the risk and potential harm
posed by the Project and fails to evidence an fiaerio work collaboratively with local
authorities to address the impacts of spill events.

No Provision for Training or Resources

The City also has concerns regarding the lack efjadte training and other resources
provided to local authorities by Trans Mountain.

As outlined in NSEM’s evidence, no tabletop exarsibave been done by Trans
Mountain or its spill response agency, Western Gamdarine Response Corporation
(“WCMRC"), specifically with the North Shore munjlities®® Such tabletop exercises
are essential in planning for any potential oillspiAlthough WCMRC has initiated the
development of Geographic Response Plans in arfeas af the North Shore,
significantly more work needs to be done; such ke critical in determining how to
respond to an oil spill and must involve significarput from the neighbouring
communities?

The City of Vancouver has raised similar conceawggarding its participation in spill
response training exercises. It notes:

“Despite the potential for major impacts to theyGit Vancouver in the event of a
spill, the Office of Emergency Management has néeen invited by Trans
Mountain to participate in the Unified Command stwie in an exercise
simulating a spill or incident from a Trans Moumtéanker in the Burrard Inlet or
at the Westridge Terminal. OEM has also never lated by WCMRC or the
CCG to participate beyond the role of observeabid-top or functional exercises
that simulate spills in the Burrard Inlet or Low&aser River

57 NSEM Affidavit at paras. 6.8 (a) and (e)

58 NSEM Affidavit at para 6.8

%91t should be noted that on October 29, 2015, Kidergan invited local governments to participaten
emergency exercise for an incident at WestridgeiddaFerminal. This exercise was completed for arre
operations and was not related to the Applicafidre City of North Vancouver, the District of NoMtancouver,
the District of West Vancouver and the City of Vaueer participated in this exercise.

50 NSEM Affidavit at para. 4.1

61 NSEM Affidavit at para 4.2

62 City of Vancouver, Written Evidence at p. 54
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Further, the City of Vancouver has been unablédtain an oil spill response plan from
the CCG or WCMRC that clearly explains how spitighe Burrard Inlet will be
managed, or how the risks to the public of a $pithis densely populated area will be
addresse®®

In addition to a lack of training, there is no psd@n made in the Application for
necessary resources to local governments and gaihiensure they will have the tools
they need to respond to a spill.

Coordinated response to a spill in the Burrardtlislerucial to reducing the negative
impacts of such an incident. By failing to provideal authorities with an opportunity to
participate in training exercis¥sand access adequate spill response resources, Tran
Mountain leaves local authorities without the tcarsl experience to address the risks
that the Project creates.

Public Health Considerations

The Health Authorities have also expressed sigmticoncerns regarding spill response
and emergency management from a public health eetisp. In their May 25, 2015

letter, they note that much of the spill preparednelated to the Project is focused on
minimizing environmental damage, while little infioation is available regarding the
ability of Trans Mountain and WCMRC (referred toWdest Coast Marine Spill
Response Corporation or WCMSRC by the Health Autilesy as quoted below) to
respond to an oil spill from the human health aaféty perspective. In particular,
echoing the concerns of NSEM and the City of Vaneouegarding access to resources,
the Health Authorities note that the proper resesii@nd equipment may not be available
to protect and monitor the public health effectaapill:

“It is unknown whether equipment such as air quatbnitors, personal
protective equipment for responders (other thaWW@MSRC and IMP staff),
and volunteers are part of the prepositioned sugptyready for deployment. It is
also unknown whether the proponent and its deseginait spill response agency
WCMSRC have oil spill related environmental heaitixjcology, and laboratory
expertise on standby that can be deployed in dytimay following a spill. The
health authorities do not have such equipmentthspecific expertise on oll
spills.”®®

The Health Authorities also identify as a majoruesghe capacity to monitor specific
chemical substances released following a largesmil and to track their dispersion in
real time:

53 NSEM Affidavit at para. 6.9

64 Apart from the Westridge Marine Terminal emergeresponse exercised conducted on October 29, 2815,
noted above.

85 Public Health Guidance Document at p. 13
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“The capacity to quickly identify and track the ameal substances being
released is important for evidence based and tirpabfic health decisions to
ensure the health and well being of the public. fidalth authorities do not have
the capacity for monitoring chemicals releasedfsihg a large oil spill. It is not

known whether or not the designated lead respogsecg, West Coast Marine
Spill Response Corporation (WCMSRC), or the pipelioperator has such
capacity locally. The Metro Vancouver commissiorsd dispersion modelling

suggests that the concentrations of the releastdlgaem chemicals will be

highest in the first hour or two following the dpik is not certain whether such
air monitoring equipment, even if available, cardeeloyed quickly enough to be
useful for assisting the initial public health asafety decisions®®

Trans Mountain’s EMP also fails to provide for hunativities and habitat baseline
data which is necessary to facilitate remediatiecisions. Without this data, remediation
and end point determinations following a largelspill be very difficult.5’

Compensation Eligibility Process

Not only does the Application not provide for adatgtraining or resources, it also fails
to include a clear and comprehensive compensatmeeps. This compounds the risk
borne by local communities and further compromtbeg ability to effectively deal with
the impacts of a spill.

Canadian law makes the tanker owner responsibleditution damages from oil spills
under the “polluter-pay principle”. However, theypgent of compensation is dependent
to a large extent on the applicable legal regim&elbas the category of 108%.

The authors of the Gunton Report, discussed alwove|ude that total potential pipeline
spill costs range from $5 million to $1.5 billioarfa single spill, estimates which are
approximately 1.7 to 4.7 times higher than thoss@nted in the Application. While the
Application does not provide any estimates of ptakitanker spill damage costs, the
authors conclude that those costs are likely tgedrom $2.2 to $4.4 billion for a single
spill. Including passive use damages in the spit @stimates, the cost of a potential
tanker spill could be closer to $25.5 billi&h.

Considering the current compensation regime, thieoasi of the Gunton Report find that
total spill costs could exceed available compensaty over $2.9 billion for a single
spill. Despite these significant costs, which atglered further in Part Il of the City’s
argument below, the authors find that Trans Moumitas not provided a comprehensive

66 City of Vancouver, Written Evidence, Appendix 51etter from Fraser Health and Vancouver CoastalltHe
dated May 25, 2015A4L 7L 0) (“Health Authorities Letter”) at p. 2

57 Health Authorities Letter at p. 3

68 City of Vancouver, Written Evidence at p. 94,mitiTransport Canada &nker Safety and Spill Prevention
(http://lwww.tc.gc.ca/eng/marinesafety/menu-4100)htm

69 Gunton Report at p. v
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mitigation and compensation plan to assure theiptimt it will be fully responsible for
all spill clean-up and damage coéts.

77.  The City of Vancouver analyzed various categoridesses and the International Oil
Pollution Compensation (“IOPC”) Fund’s treatmenttudse losses as compensable or
not.”t It found that compensation is unavailable or utaierfor a variety of losses that
may be incurred by local governments, including-eoanomical marine environmental
damage; loss of recreation and public areas, ssibleaches and seawalls, during the
recovery period; technical and other programs stsathose impacted by the spill; and
volunteer management co$tsThe table can be found at pages 104-106 of thedEit
Vancouver’'s Written Evidence.

78.  One example of the City’s vulnerability to the coassociated with an oil spill arose
following theM/V Marathassancident. In the wake of that spill, the City waformed
that compensation paid to local governments fdf stages related to spill-response
activities was limited to overtime hours only. Thi@es not account for the fact that
countless staff hours were and continue to be spemaling with the spill and its effects
during regular work time, during which staff aret sarrying out their regular dutié.
The Application also makes no provision for avogithis harm to the City.

79.  The City has determined that the current compemsatigime may result in no or
uncertain levels of compensation, leaving the Qitiperable to extensive spill response
costs.

[11.  Conclusions Regarding Spill Risk in the Burrard Inlet

80. Asdiscussed above, the analysis of Drs. GuntorBaoddbent indicates that the
likelihood of an oil spill occurring in the Burratdlet as a result of the Project is very
high; the probability of a spill in the Vancouveaibour area over 50 years is between
83% and 87.4%. Despite this risk, Trans Mountamfladed to model a large spill in
Burrard Inlet, and the methodological shortcomipgssent in the risk assessments it has
conducted make them unreliable.

81. Trans Mountain’s Application also evidences deficies in emergency response
planning. Of that which is has been publicized nér&¥lountain’s EMP is based on
inaccurate conclusions regarding the risks posetidyProject and fails to provide for
the needs of local communities who will bear thedea of a spill. These shortcomings
in response planning serve to compound the ristedféy local communities, including
the City.

70 Gunton Report at p. vii

1 City of Vancouver, Written Evidence at p. 104

2 City of Vancouver, Written Evidence at pp. 104-106
3 NSEM Affidavit at para. 6.13(a)
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Given the deficiencies and inaccuracies in Transii@in’s Application, the mitigation
measures proposed cannot be relied upon to propedsess the adverse effects that may
arise from a spill, including those that will berbe by the City and other communities
surrounding Burrard Inlet.

Part C: Impactsof Marine Spill on the City of North Vancouver

83.

84.

85.

86.

In light of the significant likelihood of a spillcgurring in Burrard Inlet over the lifespan
of the Project, the City has carefully considetsesl potential impacts of such a spill on
the City. As demonstrated by the April 8, 2(NIB/ Marathassail spill in English Bay,
local governments are on the front line of spiipense and bear economic, ecological
and social burdens.

Based on its review of the evidence, and as sdudiier below, the City has concluded
that a spill in Burrard Inlet or English Bay isdilly to have a variety of impacts on the
City:

» Spill modelling presented in the Genwest Reporicaigs that a marine spill in
Burrard Inlet, particularly at First or Second Naws, may result in oiling along
North Shore beaches.

* Impacts are likely to be exacerbated by the unyoeerties of diluted bitumen
and its behaviour in the fresh and brackish watétke Burrard Inlet, as well as
shortcomings in spill response capacity.

* As discussed below, even spills considerably smtikn the credible worst case
scenario can have significant adverse impacts etotal environment?

* Finally, in responding to a spill in the Inlet, t8&y may incur significant costs
and may experience adverse economic, social, healthenvironmental effects.

Probability of Effects
Spill Trajectory
As discussed above, the Genwest Study modelledoibapill scenarios in Burrard Inlet:
(a) an oil spill of 8,000 rhat Westridge Marine Terminal;
(b) an oil spill of 16,000 rhat Second Narrows;
(c) an oil spill of 16,000 rhat First Narrows; and
(d) an oil spill of 16,000 rfin the Outer Harbour at Anchorage #8.

In determining the reasonable worst-case scendripitis for the four sites mentioned
above, Genwest relied on the evidence of Nuka Relsead Planning, LLC (“Nuka”),

74 JWS Report at p. 12
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presented in its report titled &chnical Analysis of Oil Spill Response Capabtitand
Limitations for Trans Mountain Expansion Projefthe “Nuka Report”) and submitted
by Tsleil-Waututh Nation, the City of Vancouver afshwout First Nation.

Nuka is firm of international experts in marine gommental consulting, and in
particular oil spill contingency planning and respe. The authors have worked on oil
spill prevention and response oversight for prohand national governments in
Canada and have significant experience with oll apalysis in British Columbia and
Washington State. The report prepared by Nuka pteggimary analysis developed by
the authors along with expert interpretation ofitessand finding<?. In light of this
expertise, and given the various methodologicalasshat have been identified in the
risk assessment conducted by DNV, the City relrethe evidence of Nuka to establish
reasonable worst-case scenario oil spills for ttogelet.

As Nuka explains, the 16,000 mpill volume is consistent with the 16,508 icredible
worst case” oil spill volume derived from the marimansportation risk assessment for in
the Application’® The 8,000 rhispill in the Central Harbour is significantly higihthan

the 160 mspill presented in the Project Application butNaga explains, is supported
by the Application and is consistent with the melhased by the proponent to select
worst case volumes for other locatidis.

Based on its modelling of the worst-case scenad@stified by Nuka, Genwest
concluded that oil spreads quickly in the configedphysical setting in Burrard Inlet.
The combined results of all the modelled scenatemonstrate that oil has the potential
to spread throughout the Infé.

While the effect of a spill on the City will depend tidal currents, wind and other
factors, the spill models frequently indicated thighificant oiling of North Shore
beaches would result from a spill in Burrard Infetr example, Figure 11 in that Report
shows the results of an oil spill at Second Narromigch results in very heavy oiling
along the northern shore of the Inner Harb@uSpills at First Narrows produce equally
concerning results, as shown in Figures 12, 13n#15%° As summarized in the JWS
Report, the Genwest models demonstrate that “aspdilanywhere in Burrard Inlet
would almost certainly result in considerable shioesoiling”.8!

Shorelines form an important habitat for organistinshoreline oiling occurs, it may
have both short-term and long-term impacts for taébiand wildlife. The JWS Report

7S City of Vancouver, Written Evidence, Appendix 68TFechnical Analysis of Oil Spill Response Capabditand
Limitations for Trans Mountain Expansion Projebluka Research and Planning, LLC (revised Decenb@015)
(A74443 (“Nuka Report”) at pp. 3-4

6 Nuka Report at p. 39

" Nuka Report at p. 39

8 Genwest Report at p. 3

7 Genwest Report at p. 42

80 Genwest Report at pp. 44, 46, 48 and 50

81 JWS Report at p. 11
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noted that once diluted bitumen is incorporatecebémthe surface of the shoreline, it
may persist for significant periods of time in #igsence of physical disturbance.

92. Based on this evidence, the City finds that there significant risk that oiling of its
beaches and shoreline will result from a spill urfard Inlet.

Diluted Bitumen Effects

93.  Studies have identified two unique risks associatgia a spill of diluted bitumen:
I Diluted bitumen is prone to submergence when spille

« The JWS Report concludes that diluted bitumen niayerge quickly,
within about 24 hours under near worst-case amis@mditions, in fresh
and brackish waters such as those in Burrard $flet.

» If diluted bitumen submerges, it becomes moreadliffito track and can
disperse more wideR?

* Submergence also results in multiple exposure pathypotentially
impacting a large variety of specf¥s.

e The Application, which has not considered the pgmktsi of submergence,
also reveals a lack of plans and equipment to prsteorelines and
recover submerged diluted bitumen.

ii. Diluted bitumen poses an increased risk to airijuahd human health due to the
toxic plume created by evaporating diluents:

« The chemical composition of the diluents and thécity of the plume
they create when evaporating will pose health riskfg'st responders and
the local population and may create an explosi@atth risks which may
delay respons¥.

94.  Overall, the unique properties of diluted bitumesaytead to more widespread adverse
effects, and may have implications for the speatladfectiveness of any oil spill
response and recovery measures, as discussed foetbe/8” This creates additional
uncertainty for local communities and further compds the risks that they face.

Spill Response Capacity

82 JWS Report at p. 6

83 JWS Report at p. 7

84 JWS Report at pp. 6, 26

85 City of Vancouver, Written Evidence at p. 78

86 City of Vancouver, Written Evidence at pp. 77-78
87 City of Vancouver, Written Evidence at p. 45
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Mentioned briefly above, the City has concerns hih ability of Trans Mountain and
other relevant agencies to efficiently and effesliiwespond to a spill in Burrard Inlet,
and believes that the ability to recover spilledoay be overestimated in the
Application. Any delay or gaps in incident respohage the potential to exacerbate the
adverse effects of an oil spill that are experidnagthe City and surrounding
communities. The City’s concerns were highlightedy theM/V Marathassail spill,
where the City witnessed serious problems withptieeess and timeliness of
notification, the role of the participants, the iementation of the emergency response
plan and the overall capacity to respond adequately

In the Nuka Report, Nuka examines key factors ¢batd impact the mitigation of
potential oil spills along the Trans Mountain pipeland marine vessel routes in British
Columbia. To assess marine spill response, Nukdumad both a marine oil spill
response gap analysis, which models the impaat\wof@mental conditions on marine
oil spill response, and a marine oil spill respocagacity analysis, which estimates the
total capacity for mechanical recovery of major imauoil spills, both using various
locations in coastal Southern BE.

The Nuka Report identified several key findingsirboth of these analyses. Nuka
summarized the results of its oil spill responge @aalysis as follows:

1. There is no location along the Trans Mountain tamkate where on-water oil spill
response will always be possible.

2. There may be times when on-water vessel operatiapossible but poor visibility
- including darkness - precludes aerial reconnassanaking it very difficult to
track and target oil for recovery.

3. Duringthewinter, responseisnot possible between 56% and 78% of thetime
at sitesalong the Trans Mountain tanker route.

4. If a spill occurs during a time when response gapliions exist, the unmitigated
oil slick will remain in the environment until contidns improve. If the response
gap conditions extend for several days, there noayp@ any opportunity for on-
water recovery.

5. Lack of a response gap does not ensure that amsspall occur, nor does it
guarantee that the response will be effective.

For the Central Harbour area specifically, Nukanbthaton water oil spill response
operations with aerial reconnaissance would be deg®r completely shut down due to
weather or environmental conditions, and in paldiclimitations on visibility, for 34%

of the time during the summer months and for 57%eftime during the winter
months?® Nuka also noted that while Trans Mountain submitigoartial response gap
analysis as part of the Application, it did not g standard methodology and did not

88 Nuka Report at p. i
89 Nuka Report at p. vi
% Nuka Report at p. iv
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account for several important factors, such abowisi limits, interaction among factors,
and seasonal variabili§f.

To assess response capacity, Nuka modelled a séhgpothetical oil spills at five
locations along the Trans Mountain tanker routesiimate the total potential oil
recovery during the first 72 hours of the spillllbaing its response capacity analysis,
Nuka concluded:

1. On-water oil spill recovery capacity is reducedidgmwinter months by as much as
50% compared to summer.

2. If spill response were delayed for any reasons lagletection, poor weather,
equipment malfunction - the total volume of oilogered would decrease
significantly. A 48-hour delay in the modeled respe to a 16,000 m3 Outer Harbour
spill would result in over 1,000 m3 of oil left the environment.

3. The modeled response capacity estimates do notdesriee potential for shoreline
stranding [when oil remains on shorelines, limititsgability to be recovered through
on-water response methods]. This may overestinotaérecovery at all sites, and
most significantly in Burrard Inlet where model®shup to 90% of an oil spill
stranding on the beaches.

4. The spill response forces currently available intS8ern B.C. have the capacity to
recover only 10-20% of a worst case oil spill unf@@ourable conditions.

5. Current response forces are clustered in the VarezdRort area, which reduces
response capacity for other sites along the Tramgnthin tanker route.

6. Night operations require double the personnel aedte significant safety risks that
may not be justified by the modest improvementitoezovery from 24-hour
operations.

7. Changes to diluted bitumen density and viscosithiwithe first few days of the
release may render oil spill response systemsdotit?

The Nuka Report emphasizes the importance of tivhegsh was shown to be critical in
its analyse$® Due to the progression of physical and chemicahgles that occur when
oil escapes into a water body, oil spill resporssa irace against the clock* The
response capacity analysis demonstrates that ngcrates diminish over the first 72
hours due to the spreading and weathering of tiledpil; a delay of just 48 hours
reduced modeled recovery by up to 80% in some siosifa If an oil spill occurred at
the onset of a period of prolonged adverse conwtia is possible that the entire spill
volume would remain unmitigated.

The Washington State Department of Ecology alsediobncerns with spill response
capacity for the Project. The Department found firahs Mountain “provides too few

% Nuka Report at p. iv
9Nuka Report at p. ix
% Nuka Report at p. 106
% Nuka Report at p. 106
% Nuka Report at p. 106
9% Nuka Report at p. 106
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details about the response capability and accebe toest achievable technologies
strategically pre-staged to respond immediateletsel spills in Canadian waters that
could affect Washington water8’”

The City’s concerns with response capacity are swgthmarized in the following quote
from Nuka:

“On-water spill response is a logistically compbad often inefficient process.
Even when everything goes well, the total amourdilofemoved from the sea
surface may be only a small percentage of the wotaime spilled. There may be
times when weather or environmental conditions @néany response at all. Oil
spills that occur during these gap periods woultefieunmitigated for hours to
days, depending on condition¥.”

Overall, based on the Application and the evidérefere the Board, the City has serious
concerns with the ability of Trans Mountain andesthgencies to effectively respond to
an oil spill. This concern arises in particulamfréhe factors set out in the Nuka Report
and based on the inefficiencies demonstrated ddn@gesponse to thd/V Marathassa
spill, discussed further below. The City recognizes éimgtdelays or limitations in spill
cleanup response will decrease the total volunal e&écovered significantly and will
increase the adverse impacts faced by the City.cear from the Nuka Report that there
will be times and places where effective spill @sge will be difficult or impossibl&

The Application provides no evidence to reliablyeter these conclusions.

M/V Marathassa Spill

The City’s concerns regarding the adequacy of Thosgntain’'s emergency
management plan and the spill response capacithéoProject were reinforced during
the M/V Marathassaoil spill in English Bay. The Canadian Coast GugfiCG”) and
WCMRC, Trans Mountain’s spill response agency, Wargely responsible for spill
response. The response by those agencies, bothicf will be involved in a marine
spill from the Project, raises concerns that theyehinsufficient capacity to respond to
the risk posed by the Project.

As noted in NSEM'’s evidence, there were signifiadgitys in the notification of

affected parties during thd/V Marathassaspill, such that response could not even begin
until several hours after the incident. NSEM wastaoted by WCMRC approximately

14 hours after the initial report of the spill, ahd/as not until approximately 2:30 p.m.

on April 9, 2015 that the extent of the spill wasrenunicated to NSENPC At that point,

oil was approximately 500 m from the shoreline iedWVancouvet®!

97 Washington State Department of Ecology, WritteidEnce A4Q1X6) at p. 10

98 City of Vancouver, Written Evidence, Appendix 80English Bay Oil Spill Debrief and Tanker Scenario
Planning WorkshdpNuka Research and Planning Group, LIA2HL8ES) (“Nuka Spill Debrief”) at p. vi

% Nuka Report at p. 108

100 NSEM Affidavit at paras. 5.1-5.2

1 NSEM Affidavit at para 5.2
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The City of Vancouver experienced a similar delapatification. In its Written
Evidence, it notes that it was not until three Isaafter the initial spill report that the
Canadian Coast Guard directed WCMRC to responietspill. Approximately 90
minutes later, WCMRC crews arrived on scene. Ikleleven hours from the time the
spill was reported for WCMRC to determine that M&/ Marathassavas the most
likely source of the spill, although the responsiparty did not formally acknowledge
this until the evening of April 9. The City of Vamaver was not formally notified until
5:06 a.m., twelve hours after the initial reportled spill1°?

Both NSEM and the City of Vancouver also describedcerns with response once
notification had occurred. In particular, the pasthad concerns regarding:

I. the structure of the response model (Unified Condjian

ii. the role and proficiency of the participants, imtihg the Canadian Coast Guard,
Environment Canada, WCMRC, First Nations, localegoments, and the
Responsible Party;

ii. the implementation of the emergency response plan;

V. the ability to ensure effective communication bedwearticipants;

V. the ability to boom and protect beaches;

Vi. the ability to appropriately communicate respondevities and safety
information to the public in a coordinated fashion;

Vil. a lack of planning regarding volunteer manage nmeamd;

viii.  the overall capacity to respond adequatéty.

18 hours after the spill was reported, the soufd¢heleak had still not been
established® Cleaning of vessel hulls was delayed at varioustpaluring the response
due to weather and safety concerns despite faidyage weather conditioR®

Overall, the City of Vancouver commented that tgoonse to the spill “served as an
important illustration of the challenges in coomting between various government
agencies to respond efficiently and effectivelptevent and mitigate environmental
consequences®

Following the English Bay spill, the City of Vanogar held a debriefing and scenario
planning workshop. The goal of the workshop wadédscribe the City’s role in the
incident, identify lessons learned during the resgoand consider how the City might be
impacted by a large scale oil spill. A report tittEEnglish Bay Oil Spill Debrief and
Tanker Scenario Planning WorkshoffNuka Spill Debrief’)was prepared by Nuka to
summarize the workshop. Although its findings grecsfic to the City of Vancouver,
many of the same considerations, outcomes andngsgiply to surrounding

102 City of Vancouver, Written Evidence at p. 36
103 NSEM Affidavit at para. 6.1; City of Vancouver, téen Evidence at pp. 72-73
104 City of Vancouver, Written Evidence at p. 38
105 City of Vancouver, Written Evidence at p. 37
106 City of Vancouver, Written Evidence at p. 42
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municipalities, including the City of North Vancaerv The Nuka Spill Debrief identified
the following gaps in policies, plans and resouh@sng the English Bay spill response,
many of which echo the concerns of the NSEM andCityeof Vancouver:

» Delays in official notification to the City limitedpportunities to take protective
actions to minimize adverse impacts.

» Delays in the Responsible Party’s acceptance pbresbility contributed to delays
in ramping up the response and resulted in loskkesowledge and efficiency during
the transfer of spill management authority fromfégeral government to the ship
owner once they accepted responsibility for thé.spi

* An uneven level of Incident Command System (IC®fipiency among federal
agencies and other partners in the ICP led to detagroducing Incident Action
Plans, lack of consistency in incident documentatautdated or incorrect
information posted in ICP situation displays, ingdete staffing of all ICS functions,
and a chaotic meeting environment.

» There were substantial gaps in the scope and gudlgpill science that adversely
impacted the rigor of environmental assessmentci@athup conducted during the
response, resulting in problems with shoreline sssent mapping and
documentation, minimal environmental sampling arwhitoring, and lack of
protective booming.

* The spill response created a significant draw dg @isources, including operational
staff (particularly within Parks, because of thedéor additional attention on
beaches and parks), which would have been difftouustain®’

111. The City’s experience during the incident is paiécly concerning, given the relatively
small size of the spill. A credible worst caseIspikenario in the Central Harbour of
8,000 nfwould be 2,500 times larger than the reported velspilled by thevi/V
Marathassawhile a credible worst case scenario spill of 06,87 in the Outer Harbour
would be over 5,000 times largé?.

112. The City’s experience during tiM/\VV Marathassaspill highlighted the need for a
thorough and reliable emergency management plantansge the words of Nuka,
“reinforce[d] the reality that collecting and reniog oil from the sea surface is a
challenging, time-sensitive, and often ineffectporecess, even under the most favourable
conditions.%® Any delays or gaps in response have the potdotizxacerbate the
adverse effects of a spill, particularly for theyGind other local communities.

113. The agencies and systems involved inNfagathassaspill will be involved in
responding to a spill from the Project. Trans Maimhas failed to acknowledge and
address the issues that arose durindthmthassancident, simply stating that the
relevant organizations, including WCMRC and the &han Coast Guard, will take
coordinated action to mitigate public and environtatimpacts resulting from a spill

107 Nuka Spill Debrief at pp. 11-12
108 Nuka Spill Debrief at p. 13
109 Nuka Report at p. 109
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from the Project!® The risks caused by the remaining deficiencieswamertainties will
be borne by the City and other local communities.

. I mpacts on the City of North Vancouver

114. Upon a review of the evidence, it is clear to tligy @at an oil spill in Burrard Inlet,
small or large, will have adverse impacts on thg’'€economy, environment, and the
health and safety of its residents and visitore Tlty has several unique characteristics
which make it particularly susceptible to the imgaaf an oil spill in Burrard Inlet,
including:

* high residential density near the waterfront;

* an extensive shoreline, the entirety of which igeeht to the shipping route
through Burrard Inlet to the Westridge Marine Tearal)

» adeveloped waterfront that includes numerous pamkisopen spaces, such as
Shipbuilders’ Square and the Shipyards, Lonsdak@y(Waterfront Park, Kings
Mill Walk Park and Spirit Trail, all of which aradhly valued by the community
and used by residents and visitors from the vegngdo the very old;

» several economically sensitive areas, which aretigect of restoration and
habitat enhancement projects and are likely toffeeted by a marine oil spill;
and

» complex regional transportation infrastructure whiecludes many bridges as
well as important public transportation routes sastihe sea bus, which may be
impacted by a hazard event in the harbour or aPthre Metro Vancouvelt!

115. In coming to this conclusion, the City also drawsits experience from thd/V
Marathassaspill, during which the City experienced a ranfiegngpacts despite the
relatively small size of the spitt? Although only small amounts of oil were found b t
City's waterfront along Kings Mill Walk, the Cityedlicated staff time and resources to
the response, including through participation infled Command.

116. Building from its experience during tiMYV Marathassaspill, the City realizes that the
impacts of a major diluted bitumen spill in Burrdniet would likely be catastrophic,
even if there were no complications or delays il sgsponse. This was echoed in the
Nuka Spill Debrief, which found that the incidentéxposed a fundamental reality that a
worst case tanker spill in Burrard Inlet could betfully mitigated, and that there would
be significant adverse impacts to local environmpublic health, culture, and
economy. 13

110 Trans Mountain Pipeline ULC, Revised Final Argum@%W6L8) at p. 176
111 City of Vancouver, Written Evidence at p. 32

112 Nuka Spill Debrief at p. viii

113 Nuka Spill Debrief at p. 27
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Economic Impacts

The City of Vancouver commissioned a report froncéery and Relief Services, Inc.
regarding the potential costs faced by local gowemts in responding to and recovering
from an olil spill. The report, titledCocal Government Impact of Oil Spills: A study of
potential costs for the City of VancouVéhe “Costs Report”) finds that local
governments are at the front lines of oil spillgl &nat a catastrophic spill could present
significant costs to local governments®

Although local governments do not have the printagponsibility to plan for and
respond to on-water spills, they do have a respditgito protect the local populatioft?
As the Costs Report notes, a common principlesaster management is the notion that
all disasters are local; the greatest exposure @ibspills is borne by the local
community and the costs that are not compensategitiynal or international regimes
will devolve to local governments, business andviidials 1

The Costs Report identified the following categsté costs that are incurred by local
governments following oil spills:

I Opportunity Costs

The Report finds that the opportunity costs assediwith focusing on spill response and
recovery is the greatest gap in the understandisgith impacts. Opportunity costs to
local governments include the inability of staffsfgend their time on their regular duties,
a halt on or delay in routine operations and maeee, and the postponement or
elimination of future development activiti€€. The City experienced significant
opportunity costs following th®l/V Marathassaspill, as staff members were diverted
from their regular duties to support the response.

ii. Staging

Staging refers to the resources and activitiesodell to the coordination of response
activities!'® This may include the costs of establishing andatpey an incident
command or emergency operations centre. In respgndithe Cosco Busan oil spill, the
City and County of San Francisco (CCSF) incurre®%$3,951 in staging costs, not
including legal and volunteer expenses.

iii. Space Requirements

114 City of Vancouver, Written Evidence, Appendix 8 Evidence of Jeremy Stond,d’cal Government Impact of
Oil Spills: A Study of Potential Costs for the City of Vancouwecovery and Relief Services, Inc. (“Costs
Report”) at p. 8

115 City of Vancouver, Written Evidence at p. 35

116 Costs Report at p. 3

117 Costs Report at pp. 30-31

118 Costs Report at p. 11
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Space requirements include the area required fibribgplementing response operations
and housing incoming response workers. AlthoughCibsts Report was unable to find
specific local government cost data, it noted thaponse operations often occupy
municipal buildings and result in a strain on logaivices:®

iv. Evacuation

Due to the presence of toxic fumes, which may passore, evacuation may sometimes
be required, especially if the spill happens ngaopulated area. Although again no local
government data was available regarding the cdstsal evacuations, particularly in the
context of marine spills, the Report referred teesal examples, including the need to
evacuate 250 local residents following the TransiMain pipeline spill in Burnaby.

V. Fire, police and emergency services

The Report noted that first responders are necefsaa variety of functions in the wake
of an oil spill. Following the relatively small Cos Busan spill (188 m?), the cost of
emergency services alone was $203,419. In additiencosts to the City of New Orleans
following the Deepwater Horizon spill, which neveached the City’s shores, was
$305,00012°

Vi. Public Health Costs

Generally speaking, personal health care costsaireil-spill related expenses.
However, local governments may incur costs in im@ating public health
precautionary measures, such as beach closurds; patification, air and water
monitory and worker safety. An example of such £@sé those incurred by the Calhoun
County Public Health Department in responding Klalamazoo spill. According to the
Report, a total of $610,696 has been spent omdimeter monitoring, evacuations and

worker safety!?!

As noted by the Health Authorities, it is not cl&&m the Application what Trans
Mountain is planning to fund in the event of alsiiat has human health consequences.
The Health Authorities currently have no legal neemrecover the costs incurred by
them in preparing for or responding to a sp#lAs a result, in addition to the public
health costs incurred by local governments, otbesillauthorities may also incur costs
associated with a spill.

vii.  Waste collection, transportation and disposal

119 Costs Report at p. 13
120 Costs Report at p. 14
121 Costs Report at p. 15
22 pyplic Health Guidance Document at p. 17
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This topic includes waste management activitieb Wwath short and long term costs.
Although no local government data was availableemé spill recovery modeling for a
spill of up to 60,000 m? calculated disposal catapproximately $107,000,008°

viii. Communication costs

The report notes that effective communication ie ofithe critical roles of disaster
response. This can include various IT costs inclg@ communications center and staff
for researching and relating information to thelpuluring the Cosco Busan oil spill,
the CCSF incurred costs totalling $297,982 for camitations equipment and
services:**

IX. Volunteer Management

The Report notes that large groups of volunteegenafonverge at a scene following an
oil spill in coastal areas.

Despite the fact that volunteers work for free, ieed to organize and make them
effective creates costs for local governmentspiticlg costs of reception and

registration, training (both safety and work traim), personal protective equipment (PPE
- overalls, boots, gloves, masks etc), equipmedtraaterials (spades, buckets, sorbents),
accommodation, transport, and food/water and medasds. During the Cosco Busan oil
spill, the CCSF enlisted 1,500 volunteers and irexlicosts of $408,377, or $273 per
volunteer. The Report notes that in addition teaticosts of managing volunteers, there
are additional hidden costs which are difficultedculate!?®

X. Permitting and Regulatory Oversight

As noted in the Report, following a disaster isdiestemporary structure permit
requests, building code enforcement, land use pertand leases, water demand, and
other types of requirements may put enormous pressulocal governments, as was the
case in the ExxoWaldezdisaster. Unfortunately, little data on these €ase available,
likely because they are embedded within the opegdiudgets of the relevant
department$?®

Xi. L ost Use of Parksand Other Municipal Spaces

The Report notes that marine and waterfront praggedwned or used by municipalities
may be damaged by direct oil contamination or whdeng used as staging or temporary
disposal sites during the response. Although mamoperty losses have been recorded
for various spills, there is little indication ofhat portion of these properties were owned
by local governments. Further, although local goweent offices and facilities have been

123 Costs Report at pp. 15-17
124 Costs Report at pp. 17-18
125 Costs Report at pp. 18-19
126 Costs Report at p. 27
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used for response activities in some cases, itislear how much this use cost or what
alternate uses could not continue as a résuilt.

This potential cost is particularly important fbetCity given its extensive shoreline and
numerous waterfront parks, trails and public spatke City has significant concerns
regarding the contamination of its waterfront pmtypehe cost of site clean-up and
impacts on the public, particularly if the respoaseé clean-up takes a substantial amount
of time.

xii.  Costsof damage assessment

To assess the damages sustained by a local govat;naiéch is necessary to prepare for
response activities, litigation and claims recovasywell as to performing ongoing
monitoring and planning, local governments maysdzpiired to obtain damage
assessments. These include natural resource agsgssatonomic analyses, and other
damage assessments. Following the Exallezspill, $550,000,000 was expended on
assessment costs.

xiii.  Recovery Planning

In addition to assessment, local governments may ioosts for recovery planning and
programming. Recovery planning involves commundgsultation and the allocation of
resources to meet community needs, while recovergramming is the resulting series
of activities that are used to implement the planfortunately, local government data on
recovery planning and programming costs were nailalel?®

xiv.  Technical Assistance Programs

Local governments may establish technical assistprmmgrams to assist oil spill victims
with application processes. Following the Deepwhlarizon spill, one non-profit
representing only 0.01% of the total claimantshie $tate of Louisiana spent a total of
$191,000 on application technical assistafite.

XV. Interim Financial Relief

In addition to assisting spill victims with formelaims to the responsible parties,
governments or other entities may provide shortitassistance in the form of grants,
loans, or suspension of tax payments. No local gowent data was available for this
cost category.

xvi.  Mitigation and Preparedness Activities

127 Costs Report at p. 28
128 Costs Report at p. 20
129 Costs Report at pp. 20-21
130 Costs Report at pp. 21-22
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The Report found that the quality of the contingeplanning and the management of
response operations have been defined as a pditeatiecial variable in determining the
costs of the oil spill, and noted an example fromsington Stat&®!

“In the wake of the 1988 Nestucca fuel barge spiVashington and the
catastrophic 1989 Exxon Valdez tanker spill in Alasthe Washington
legislature created two dedicated accounts to thadepartment of Ecology’s
oil spill prevention, preparedness, and respongeitaes. Today its core services
include vessel and facilities inspections, planeevand approvals, contingency
plan drills, natural resource damages assessmesgilisto water, environmental
restoration, and response to oil and hazardousrialatspills delivered 24/7 from
field offices.

According to the 2013-15 operating budget for thagpam, nearly $27.0 Million
is assigned to the program. Out of this budget {$4468 million) is allocated for
prevention....¥3?

xvii. Lost Tax Revenues

As the Report notes, “When economies, incomesfealcestate lose value, tax bases
suffer. ...This is especially problematic afteradlrspill because at the very time there is a
greater need for public services to assist withdibaster, the volume of resources
available to meet these needs decreaségollowing the Deepwater Horizon spill, the
State of Alabama claimed tax losses calculatedatiahof $164 milliont34

xviii. Legal Costs

Significant costs may be incurred for legal sersitmlowing an oil spill. For example,

approximately $59 million was spent by the Spagishernment following th€restige
spill.13°

Despite its findings regarding the various coségaties, the Costs Report noted that
more data is needed with regard to the impactsl spdls on local governments, and
found that costs for oil spills, especially futlls, are likely to be greater than those
described3° As a result, while this data provides some infdiamaregarding the costs
that are likely to be incurred by the City in resgdimg to a spill, significant uncertainty
remains.

Overall, the City finds that, notwithstanding tlimitations in available data, a spill will
have significant economic effects for the City. discussed above, it also doubts whether

131 Costs Report at pp. 24-25
132 Costs Report at pp. 24-25
133 Costs Report at p. 26

134 Costs Report at p. 26

135 Costs Report at pp. 26-27
136 Costs Report at pp. 8-9
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the current compensation regime will adequatelyidefor its financial needs and the
needs of its community.

Public Health Impacts

In addition to the economic impacts of a spill, @igy is also concerned about the public
health effects.

A report commissioned by Metro Vancouver and pregday Levelton Consultants Ltd.
(the “Levelton Report®’ simulates air dispersion following an oil spill48 different
scenarios. Results from the air quality modellisgemssment were compared to acute
inhalation exposure limits and the Protective Attieriteria (PAC), which is used to
predict the potential health effects to the genpudlic. The Report notes that PAC has
three tiers of exposure limits for each chemicatheof which is associated with
increasingly severe health effects:

« PAC-1: Mild, transient health effects.

 PAC-2: Irreversible or other serious health effebts could impair the ability to
take protective action.

+ PAC-3: Life-threatening health effect¥.

The Levelton Report makes the following conclusions

e There are predicted exceedances for the majoripgefido-components, modelled
as surrogate chemicals, of acute inhalation, PA@-PAC-2 exposure thresholds.

* There are predicted exceedances for i-butane, tapemand n-hexane, modelled as
surrogate chemicals, of PAC-3 exposure threshalds water

* The Texas Commission on Environmental Quality (T¢BQute inhalation
exposure benzene limit was exceeded in large afdhe study domain affecting a
range of 133,100 to 1,077,700 people within the @hddmain for the different spill
locations and scenarios considered. Note thatdhee anhalation exposure limit
contour extends beyond the model domain for all kymations and therefore these
are likely underestimates of the potential popalaaffected.

* The maximum predicted one-hour concentrations émzkne and i-butane from an
oil spill is during the first hour following an adlpill. Therefore, the greatest human
health risk from benzene and i-butane is likelpt¢our during the first hour
following an oil spill based on the simulated seasmconsidered>®

The Report also finds that the study area wasangelenough to capture the full extent
of the potential impacts and only a few spill lacas and meteorological conditions
were considered. It notes that “if the study area \@rger and a greater number of

137 Metro Vancouver, Written Evidence, Exhibit 3 Ait Quality Impacts from Simulated Oil Spills infBard Inlet
& English Bay Levelton Consultants Ltd A4L7Y8 ) (“Levelton Report”)

138 |_evelton Report at p. iii

139 _evelton Report at pp. iii-iv
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possible spill locations and meteorological comaisi were considered, the results would
indicate a greater population affected and likaljicate higher concentrations than
reported herein°

Vancouver Coastal Health reviewed the availabédiire on the health impacts of oil
spills, finding that the literature:

1. Contained evidence of short term and reversiblesighl health effects for people
living close to spills

2. Contained evidence of potential long term physatgdcts for people involved in
spill-clean-up; and

3. Under recognized the mental health impacts frortsspin affected population'é!

Nuka also discussed the potential health effecenadil spill in Burrard Inlet. It noted
that following the 2010 Kalamazoo River spill, @da® 150 hospital visits for
neurological, cardiovascular, dermal, ocular, reata respiratory problems were
reported*?

Given the City’s high population density, much dfigh is in close proximity to the
waterfront, the City is concerned that the impadta spill on the health and safety of its
residents and visitors would be significant.

Environmental and Cultural Impacts

Based on its review of the evidence surroundingreninental effects of oil spills, the
City has determined that a spill in Burrard Inletudd have significant impacts on
shoreline habitat, wildlife and the present andrethealth of its environment.

As noted in the Nuka Spill Debrief, diminished respe capacity can lead to the inability
to mitigate significant portions of a spill. Ifspill occurs during a multi-day response
gap, it may remain unmitigated for several dayd gonditions improve, at which point
the window of opportunity for effective on-watecoxery may diminish or completely
close!*3 Such a large response gap would result in sigmifiamounts of oil remaining

in the environment.

The JWS Report made several findings regardingntipacts of an oil spill in the

Burrard Inlet on wildlife. The Report notes thanajor spill from the Project could result
in one of the top ten bird mortality events evarsesd by oil spill. Mortalities on this
scale could have effects on the food web of Burhalet and the Fraser River estuary,
and could have result in cascading impacts througthe marine-dependent
ecosysten?* Along with shorebirds, marine mammals are alsg veinerable and

140 | evelton Report at p. iii

141 public Health Guidance Document at p. 11
142 Nuka Spill Debrief at p. iv

143 Nuka Spill Debrief at p. vi

144 JWS Report at pp. 9-10
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sensitive to oil contamination. In particular, dlspuld jeopardize the viability of the
endangered southern resident killer whale populatidich would permanently alter the
marine food web of the Salish S€&Many important species who reside on shorelines
would also be impacted by a spill and the resulsingreline oiling:*® The JWS Report
finds that “even spills considerably smaller thiae tredible worst case scenario of
16,000 m3 can have substantial adverse effectearasid shorebirds as well as marine
mammals and other organisms inhabiting the seasirshorelines and the water
column if the oil submerges?”

The effects of an oil spill may last far into theure. The JWS Report finds that once
incorporated beneath the surface of these beadihg®d bitumen may persist for
several decades or more in low-oxygen environm@atsing long-term threats to various
organisms. In addition, once oil is ingested, ptedspecies may be indirectly
exposed:?*8

Given the importance of the natural environmertheocommunity, the City is also
concerned that an oil spill will result in signgict cultural and social impacts. As
discussed in the City’s Written Evidence, manytstieaches, parks, trails and other
waterfront areas serve as important gathering spaosting concerts, plays, farmers
markets and festivals, and providing areas for camity engagement and togetherness.
An oil spill may force the City to limit accessttiese areas and cancel important
community events.

Finally, although not within the scope of the Bdarassessment, the City is also
concerned with the impact of the Project on clinctenge. The extraction, processing
and burning of oil transported by the Project wdhtribute to GHG emissions which in
turn contribute to climate change and its assogiafiects.

The City shares important characteristics in commuith the City of Vancouver and
other municipalities surrounding Burrard Inlet wihimake it particularly vulnerable to
the effects of climate change, including its higtigveloped and densely-populated
waterfront which is vulnerable to flooding resudfifrom rises in sea levels and its
susceptibility to the increased frequency and sgvef extreme weather and changing

precipitationt4®

Conclusion Regarding Impacts

Based on its review of the evidence, the City agjtbat “Local governments are on the
front lines of oil spills....Municipalities beardtphysical scars of spills on the landscape,
experience the core losses to their economies¢amidont the long-term effects through

145 JWS Report at p. 10

146 JWS Report at pp. 10-11

147 JWS Report at p. 12

148 JWS Report at pp. 11-12

149 City of Vancouver, Written Evidence at pp. 12-13)
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costly and long-lasting recoverie¥® The short and long term impacts of a spill in
Burrard Inlet would be significant for the City.

The City also notes its experience duringMh® Marathassail spill, which, although
relatively small, resulted in a range of impactstfee City and surrounding communities.
Through that experience, the City came to appredtiait there is significant uncertainty
involved in anticipating the long-term consequenaies spill.

The weight of the evidence before the Board is faiCity and other local communities
will bear the burden of a spill resulting from tAeoject. These potential adverse effects,
which may be compounded by an inadequate understantithe true risk associated
with the Project as well as insufficient emergeregponse planning, are not justified in
the circumstances. As a result, the Board showlonenend against approval of the
Project.

150 Costs Report at p. 6
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Part D: Proposed Conditions

In light of the risks posed by the Project, they@t North Vancouver does not support its
approval. However, should the Project be approthedCity submits that the following
conditions are necessary to mitigate some of it€ems.

1. Emergency Management and Response Plans

As outlined above, the experience of the City, NSEHM City of Vancouver, and other local
authorities during th#/V Marathassaspill highlighted the importance of a well-planrett
well-coordinated emergency response. Drawing andkperience, the City recommends a
number of ways in which emergency management apbrese plans for the Project can be
improved.

In the Nuka Spill Debrief, Nuka identified the foling three critical outcomes for the City of
Vancouver in managing oil spill response:

» Ensure City role and participation in Unified Comda

* Be prepared to manage convergent volunteers.

» Be prepared to collect the necessary informatiam(des, monitoring, etc.) to assess
potential human health impacts and communicatesthlesarly to the public.

The City identifies these as critical outcomesit®own response to future spills. It also notes
that all of these outcomes depend on the City lgaviput into spill response and emergency
management as well as access to certain resources.

In the Public Health Guidance Report, the HealtthAtities outline the findings of a literature
review regarding the health impact of an oil spilhich revealed a number of practical ways to
improve response to future spills. Although the lHeAuthorities speak from a public health
perspective, these outcomes are also helpful wbesidered generally. The Report
recommends:

* Increased inclusion of human health consideratiomesponse planning, including pre-
positioning and sourcing of environmental and hugposure monitoring equipment,
stockpile of personal protective equipment (PPE)@unteers and paid responders, as
well as pre determined health surveillance appresith enable rapid initiation of
physical and mental health monitoring

» Systematic assignment and deployment of clean-ufg that are based on expertise,
skills, as well as health status

» Orientation of clean-up workers, whether paid duwmtary, on personal health and safety
while on clean-up duty, and sufficient supply o PP

» Communication with the affected populations thdtmsely, transparent, credible, and bi-
directional (for example inclusion of the commutstynput in planning clean-up and
determining end points)

* Ensure and strengthen social support within thecggtl community
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« Facilitate rapid and satisfactory compensatioméedffected populations

The City agrees with the evidence presented bttyeof Vancouver and the Health
Authorities. It believes that a well-drafted emergge management plan must provide for local
needs by including clearly defined roles for logathorities, including local governments, in
spill prevention and response; requiring meaningéusultation and communication; ensuring
the availability of appropriate training and resms; and providing for a clear and
comprehensive compensation regime. The proposetitmors relating to these changes are
discussed in detail below.

a. Input from Local Authorities in Development of Emgency Response Plans

In order to mitigate some of the risks associatéd the Project, it is critical that local
governments and other local authorities have st input into emergency management and
response plans. One major area where local govertnnpaut should be considered is in defining
end points, which should be done prior to any iestdccurring. It is the City’s view that the
emergency management plan presented by Trans Mouat&s clear information regarding
clean-up end points and when they will be reachAschoted by the Health Authorities, there is
also a need for human activities and habitat baselata to facilitate remediation decisions;
without this data, remediation and end point deteations following a large spill will be very
difficult. 1>2

The lack of definition regarding end points wasgnsicant concern during thil/V Marathassa
spill, as there did not appear to be any objeatniteria for reaching end-points, making it
difficult for parties to agree when clean-up wohklconsidered complete. NSEM describes its
experience as follows:

“John Lawson Beach [in the District of West Vancerjwvould not have been
adequately cleaned up to the appropriate levekath end point criteria if not for the
insistence of the District of West Vancouver thairadependent analysis of the beach be
done. Unified Command was prepared to leave thaslbeleaned to the level of the
normal standard for beach clean-up end points wadickvs for globules of oil to be
present. However, the District of West Vancouversted that this standard be modified
to take into account the high public use of thiadieand the potential exposure to the
public.”t>3

In developing clean-up end points, it is the Citysition that all relevant factors must be taken
into account. For example, when developing endtpdor beaches, all aspects of the beach
should be considered, including environmental $ismitygi human use and cultural importancé.

In addition, end points should be agreed upon aadenavailable in an emergency management
plan prior to a spill occurring. During tiM/V Marathassapill response, local governments
were required to be strong advocates both in &#id &ind in the Incident Command Post to

151 pyblic Health Guidance Document at pp. 11-12
152 Health Authorities Letter at p. 3
153 NSEM Affidavit at para. 6.8 (a)
154 NSEM Affidavit at para. 6.8 (e)
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ensure that their needs and concerns were condjdisepite the fact that the shoreline clean-up
process is intended to be a consultative decisiakimy proces$>® Uncertainty and conflict
could be avoided to some degree if end points wgreed upon in advance of a spill.

Trans Mountain’s EMP does not appear to achieveetigeals related to end-points. In
particular, there does not appear to be any obgstandards for what end points are appropriate
for very high public use beach&$.

Should the Project be approved, the City subméasdlrequirement for Trans Mountain to
consult with local authorities regarding the depeh@nt of emergency management and
response plans, and in particular in defining clegrend points, should be made a condition of
approval.

b. Clear Role for Local Authorities in Emergency Respmse

In addition to the need to consult with local auities and define end points, it is critical thiaé t
emergency management and response plans for tfeefHrelude a clear role for local
authorities. The importance of this factor was desti@ted most recently during the response to
theM/V Marathassaspill.

As noted in the evidence of NSEM, during the preadsesponding to the oil spill in English
Bay, the North Shore local governments and the @fityancouver made it clear that they
wished to participate in Unified Commatid.Once local governments arrived at Unified
Command, they were informed that the Canadian Gaatd (“CCG”) retains the ability to
make the final decision on spill response and reppsctivitiest>® Although local governments,
including the City, did play a role in the spilsponse, the City agrees with NSEM that
participation would have been improved had the oblecal governments in the response
activities and Unified Command been better defit@&or example, had a clear role been
established, the City and NSEM would likely haverbeaotified of the spill earlier.

Overall, the City shares NSEM'’s view that it istical that all impacted local governments have
a voice at the Unified Command table in order teuee that local knowledge is incorporated
into spill response and local needs are considemddaddresseld® While local governments

play a key role during spill response and recovrgy must also deal with the consequences of
emergency management and response decisions madedpyarties.

Vancouver Coastal Health and Fraser Health alsdhagipe the importance of a clear
understanding of the role of local authoritiespillsesponse and mitigation. In their May 25,
2015 letter, the Health Authorities recommended éhsystems-wide vulnerability and risk

155 NSEM Affidavit at para. 6.9 (c)
156 NSEM Affidavit at para. 6.12 (f)
15T NSEM Affidavit at para. 6.2 (a)
158 NSEM Affidavit at para. 6.2 (b)
159 NSEM Affidavit at para. 6.2 (a)
160 NSEM Affidavit at paras. 6.1-6.2 and 7.3
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analyses be conducted to ensure that the varidllisegponse agencies are able to react in a
competent and coordinated manner:

“A multitude of agencies with overlapping jurisdaris responded to the recent MV
Marathassa fuel spill. The incident highlighted thet that spill prevention, response,
and mitigation depends on the correct and competbrmance of many players, their
interactions, as well as the adequacy of the suipgdegislative framework. In our
guidance document we recommended that "a systeznsytbased oil spills risk analysis
of this project be undertaken that encompassebkeatlements underlying the project
such as legislation, governmental oversight, lccahmunity capacity, as well as private
organizations throughout the supply chain". Werarteaware that such systems wide
vulnerability and risk analyses have taken placg@ssible spills in the Burrard Inlet
and as well in the Fraser River that may arise ftoenproject.5!

In the same letter, the Health Authorities also c@mnted that “have not seen a comprehensive
emergency response plan from the proponent, whidhdes how the proponent intends to
work/communicate with health authorities and otigencies, and how it intends to assess and
monitor exposure in the event of a spill and tasladl the information necessary to make timely
public health and safety decision$?The City agrees that, in addition to local goveents,

health authorities must be included in and havaetiimdo incident notification protocols. Not
unlike local governments, health authorities muastipipate as soon as possible in the risk
assessment and risk mitigation decisions with respethe general population as well as first
responders that may be affected by the inciéént.

Should the Project be approved, the City submds #s a condition of approval, Trans
Mountain must be required to consult with localhawities, including municipalities, and
develop emergency management and response plamsaiadols that provide a clear role for
local authorities, including a requirement thati@pacted local governments be permitted to
participate in Unified Command in the event of dlsp

c. Local Government Access to Training and Resources

The City also has concerns regarding the lack efjadte training and other resources provided
to local authorities. As discussed above, no taplekercises have been done by Trans
Mountain or its spill response agency WCMRC for Beject specifically with the North Shore
municipalities. Such tabletop exercises are essldéntplanning for any potential oil sp#t?
Although WCMRC has initiated the development of Gaphic Response Plans in a few areas
of the North Shore, significantly more work neeal®é done; such plans are critical in
determining how to respond to an oil spill and mosolve significant input for the
communities-%°

161 Health Authorities Letter at p. 2

162 Health Authorities Letter at p. 3

163 pyblic Health Guidance Document at p. 14
164 NSEM Affidavit at para. 4.1

165 NSEM Affidavit at para. 4.2
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The City of Vancouver has raised similar conceagarding spill response training and
preparation. The City of Vancouver notes that “giée the potential for major impacts to the
City of Vancouver in the event of a spill, the @#iof Emergency Management has never been
invited by Trans Mountain to participate in the fisd Command structure in an exercise
simulating a spill or incident from a Trans Moumtéanker in the Burrard Inlet or at the
Westridge Terminal. OEM has also never been inwigdlVCMRC or the CCG to participate
beyond the role of observer in table-top or funwicexercises that simulate spills in the Burrard
Inlet or Lower Fraser Rivert® Further, the City of Vancouver has been unablebtain an oil
spill response plan from the CCG or WCMRC thatdye@xplains how spills in the Burrard

Inlet will be managed, or how the risks to the prbf a spill in this densely populated area will
be addressetf’ As highlighted above, coordinated response tdlbisphe Burrard Inlet is

crucial to reducing the negative impacts of sucimaient.

In addition to a lack of training, the City is camned that the EMP will fail to provide adequate
resources to local governments to assist themahndewith a spill. This concern was
highlighted during thé/V Marathassaspill, where support available from Unified Command
and the Responsible Party was very limited. Thg &id other North Shore municipalities were
forced to prepare and set up signs and providérsghbers and volunteers to warn the public
to stay off of the beaché® No support or resources were provided by Unifiedn@and or the
Responsible Party for dealing with volunteers fritwa publict®® Furthermore, as mentioned
earlier, the Responsible Party objected to highearnzup standards for John Lawson Beach,
indicating that they did not want to pay for aduiital experts to assess the shoreliié\s noted
in its Written Evidence, the City of Vancouver exkpaced similar challenges and incurred
similar costs in its respon$é-

NSEM notes that in order to properly and adequatspond to a spill in Burrard Inlet in the
future, equipment caches should be located on tréhShore to protect the shoreline, and
personnel should be made available to activatestiiigoment. If there is an expectation that
municipal staff will activate the equipment, théysld be provided with proper trainif¢ The
City also agrees with NSEM'’s view that an Incid€smmand Post be located on the North
Shore whenever there is an impact to North Shomenoanities!

The Health Authorities have expressed significamicerns regarding spill response and
emergency management from a public health persgedti their May 25, 2015 letter, they note
that much of the spill preparedness related td°tlogect is focused on minimizing environmental
damage, while little information is available regjag the ability of Trans Mountain and
WCMRC to respond to an oil spill from the humanltieand safety perspective. In particular,

166 City of Vancouver, Written Evidence at p. 54

17 NSEM Affidavit at para. 6.9

168 NSEM Affidavit at para. 6.9 (a)

169 NSEM Affidavit at para. 6.9 (d)

"ONSEM Affidavit at para. 6.10 (a)

71 City of Vancouver, Written Evidence at pp. 43-44
72NSEM Affidavit at para. 7.1

173 NSEM Affidavit at para. 7.2
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the Health Authorities note that the proper resesiiand equipment may not be available to
protect and monitor the public health effects spdl:

“It is unknown whether equipment such as air quatibnitors, personal protective
equipment for responders (other than for WCMRQ] &P staff), and volunteers are
part of the prepositioned supply and ready for ogplent. It is also unknown whether
the proponent and its designated oil spill respagsncy [WCMRC] have oil spill

related environmental health, toxicology, and lalbory expertise on standby that can be
deployed in a timely way following a spill. The Hibeauthorities do not have such
equipment, nor the specific expertise on oil spitfé

The Health Authorities also identify as a majomuesshe capacity to monitor specific chemical
substances released following a large oil spill emtlack their dispersion in real time:

“The capacity to quickly identify and track the ofieal substances being released is
important for evidence based and timely public thedécisions to ensure the health and
well being of the public. The health authoritiesriut have the capacity for monitoring
chemicals released following a large oil spill.igt not known whether or not the
designated lead response agency, [West Coast MBR@sponse Corporation], or the
pipeline operator has such capacity locally. MeWancouver commissioned air
dispersion modelling suggests that the concentratod the released petroleum chemicals
will be highest in the first hour or two followirttpe spill. It is not certain whether such
air monitoring equipment, even if available, candeployed quickly enough to be useful
for assisting the initial public health and saféégisions.*"®

Should the Project be approved, the City submis the Trans Mountain must be required to
provide adequate training and resources to loctioaities, including municipalities. Due to
their involvement in spill response, local authestshould be included in emergency planning
and training exercises, and the City encouragdbduiopportunities to participate in exercises
and planning. Trans Mountain should also be reduipeestablish a program to ensure that local
authorities are provided with sufficient resourtesdequately respond to Project-related spills,
including the resources identified by NSEM andiealth Authorities as discussed above.

2. Adequate Compensation Regime

As discussed above, it is the City’s view that¢bherent compensation regime for the Project
may result in no or uncertain levels of compensetow local authorities. This compounds the
risk borne by local communities and further compis@s their ability to effectively deal with the
impacts of a spill.

If the Project is approved, a requirement for Trislmaintain to establish an adequate cost
recovery model should be made a condition of apdrdihe model should be acceptable to local
governments and should compensate local governraadtsther local authorities for

174 Public Health Guidance Document at p. 13
175 Health Authorities Letter at p. 2
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community impacts in the event of a spill, incluglitosts associated with spill response and
remediation and economic losses arising from léggik and amenity use.

All of which is respectfully submitted.

Dated January 11, 2016 in the City of North Van@yuv
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