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EXECUTIVE SUMMARY

On December19, 2014, FortisBCEnergy Inc. (FEI, Company) filed its Application for a Certificate of Public
Convenience and Necessity (CPCN) forthe Lower Mainland Intermediate Pressure System Upgrade (LMIPSU)
Projects which soughtapproval to construct and operate two intermediate pressure (IP) pipeline segmentsin
the BC Lower Mainland to replace two existing segments (Application). The two projects are described as
follows:

e A Nominal Pipe Size (NPS)30” pipeline of approximately 20km operating at 2070 kPa between
Coquitlam Gate Station and the East 2" Avenue & Woodland Station in East Vancouverto replace an
existing NPS 20" pipeline (Coquitlam Gate IP Project);

e Asmallsegmentof NPS30” pipelinebetween the Fraser Gate Station and East Kent Avenue and Elliot

Street (Fraser Gate IP Project).

The Panel determines thatthe CPCN Guidelines have been metand finds the projects are in the publicinterest
and grantsa CPCN to FEI to constructand operate the Fraser Gate and Coquitlam Gate IP Projects as outlinedin
the Application and subsequent evidentiary update.

Coquitlam Gate IP Project

FEI submits that the existing pipelineis nearing the end of its expected service lifeas evidenced by the
increasing frequency of gas leaks resulting from non-preventable active corrosion. After FEI's seventh reported
leak, the Oil and Gas Commission (OGC) issued Order 2013-25 requiring the Company to complete and submit
an assessmenttothe OGC. FEI's engineering assessment identified pipe replacement as the optimum solution as
continuingthe ongoingintegrity and leak management as an alternative was unacceptabletothe OGC. Based on
the OGC’s direction and the relative cost when compared to replacement, the Panel determines that
replacement of the Coquitlam Gate IP pipeline is justified.

FEI reviewed five replacement alternatives with consideration given to three of these; Alternative 3to replacein
kind with NPS 20” at 1200 kPa, Alternative 4to replace with NPS 24” at 2070 kPaand Alternative 6toreplace
with NPS30” at 2070 kPa. In addition to financial comparisons the key criteria considered in FEI's decision-
making process was the ability to reduce risk, the provision of operational flexibility and full resiliency and
constructability. The lowest cost solution is Alternative 3with a capital cost estimate of $142.162 million based
on a Class 4 estimate while the highest is Alternative 6 with a capital cost estimate of $199.053 based on a Class
3 estimate. The only alternative satisfying all of the criteriais Alternative 6 as it offers full resiliency and
optimizes operational flexibility along with meeting all of the other criteria.

Pointing outthatthere isinherentuncertainty in developing 60year forecasts and estimates of costs and being
satisfied that the additional benefits are sufficient to justify the add ed costs, the Panel accepts Alternative 6as
the preferred alternative.

The route selection criteriaare set out underfour categories; community and stakeholders, environmental,
technical and cost with a weighting attached to all non-financial criterion. This allowed a cumulative weighted
score to be tabulated and ranking of route options informing the analysis required to select a preferred route. In
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addition, FEl undertook to consult with residents and stakeholder groups. Residents and the City of Burn aby
raised concernregarding the preferred route that had excluded Lougheed Highway. Thisresultedin further
consultation beingundertaken leading to an assessment that trafficdisruptions along the Lougheed Highway
were acceptable. Consequentially, the route was adjusted to accommodate the concerns raised. The Panel
approvesthe revised proposed route and finds the route selection proce ss has been sufficient.

The Panel agrees with FEI that trenchless construction should be usedin certain circumstances b ut notes that
sufficientevidence has not been provided to demonstratethat trenched constructionis not possible or
trenchless constructionis necessary to minimize surface impact atidentified crossing locations. The Panel
directs FEl to report the following:

e Thefindings of more detailed siteinvestigations and further justification of the construction method
priorto commencement of construction at each crossing.

e Thefindings of detailed sub-surface investigations and once complete, an update of the project
execution capital cost summary estimate.

FEl statesthe total anticipated cost of the Coquitlam Gate IP pipeline projectis expected to be $242.825 million
including Allowance for Funds Used During Construction (AFUDC) and abandonment costs equating to an annual
impact of $11.40 annuallyin 2019 for a normal residential customer. FEI's estimate is based on AACE Class 3
level of project definition with the selection of contingency supported by aformal risk analysis. In addition to the
capital costs there are application costs of $1.047 million and development costs of $2.382 million to be split
between the two LMIPSU projects. FEl has requested deferral accounts for preparation of this Application and
for development costs. The Panel finds the estimated project cost for the Coquitlam Gate IP Pipeline meets
CPCN Guidelinesandin addition approves the two requested deferral accounts.

Fraser Gate IP Project

FEl identifies the Fraser Gate IP pipeline serving approximately 171,000 customers as vul nerable tofailure “due
to [a] lessthan 1:2475 year seismic-induced ground movement event.” FEl proposes toreplace a 500 metre
(subsequently reduced to approximately 280 metres) section of NPS 30” pipeline inthe area of the Fraser Gate
Station as itdoes not meet FEI’s seismiccriteria of resistance to a 1:2475 year event. Asevidence FEl presented
the results of third party studiesincluding aseismicstudy, aloss of supply risk assessment and economic
consequence analysis resulting from a hypothetical gas service interruption.

The Commercial Energy Consumers of British Columbia accepts the primary need forthe Fraser Gate IP Projectis
for seismicvulnerability and acknowledges afull bore rupture due toa seismicevent would requireacomplete
shutdown with the potential for publicsafety and economic consequences. The British Columbia Old Age
Pensioners’ Organizations et. al. does not support Commission approval of the project statingthere isno urgent
need established to complete the projectinthe proposed timeframeandit can be deferred “foran extended
period of time.” The Panel finds that FEIl has justified the need forthe Fraser Gate IP Project noting that none of
theintervenersdisputed FEI's evidencethat the pipeline isvulnerable to failureinthe event of a 1:2475 year
seismic-induced ground movement eventand its conclusion that thisis a safety risk to its ratepayers. Further,
the Panelis persuadedthat the application of a 1:2475 seismicdesign criteriaforthe Fraser Gate IP Pipelineis
appropriate.
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FEI's proposed route has beenreduced to 280 metresin length due to further study of soil conditions and
seismicsusceptibility. The Panel approves the new shorterroute as proposed by FEI noting that FEI has properly
assessed potential options and proposes arevision that was less disruptive to residents at aforecast cost that
was significantly lowerthan initially proposed.

The forecast cost of the Fraser Gate IP pipeline projectis $8.990 millionin as spentdollarsincluding AFUDC. This
amounts to an annual 2019 bill impact of $.40 per typical residential customer. Estimates were based on AACE
Class 3 level of project definition with the selection of contingency supported by aformal risk analysis. The Panel
finds thatthe additional security resulting from the proposed pipeline upgrade justifies the cost and approves
the project cost estimates.

Other Considerations

Otherconsiderations addressed within the Decision included environmental, archaeological and socio-economic
assessments, provincial government energy objectives, consultation processes and PBR base capital and O&M
considerations. Most contentious of these is related to PBR base capital considerations where the issue arose as
to whetherthe costs for Fraser Gate IP Project should be applied against FEI's base capital orwhetheritshould
be considered to be part of one projectalong with the Coquitlam Gate IP Project. The Panel identified two
guestions the Commission needs to consider:

1. Shouldthe Fraser Gate IP and Coquitlam Gate IP Projects be grouped together? And, if so.

2. Shouldthe Capital Exclusion Criteria Decision be applied to this Application?

The Panel finds there is some justification for combining the two projects under asingle CPCN as there are
potential regulatory savings. However, the Panel also finds that the projects are discrete and coordinating and
managing them simultaneously does notrequirethemto be part of the same CPCN. Giventhe lack of a
definitiveansweronthisissue the Panel defers a determination on this mattertoa future FEI PBR Annual
Review where additional evidence can be presented and the parties given an opportunity to deal with thisinthe
context of other PBRissues. Asthere is no determination on the firstissue, the Panelconsiders there to be little
value in examining whether the Capital Exclusion Criteria Decision should be applied.

In consideration of FEI’s submissions with respect to the need for timely reporting on the progress of the CPCN
the Panel established a reporting regimen with three elements:

e Quarterly Progress Reports startingin March 2016 outlining actual costsincurred to date, an updated
forecast of costs and the status of projectrisks.

e Material Change Reportsidentifying and detailing any significant delays or cost variances and the
reasons forthe delay or material cost variance and FEI’s consideration of potential optionsto address
theissue.

e AFinal Reportincludingabreakdown of the final project costs compared to Application cost estimates
with an explanation and justification of any material cost variances.

(iii)



1.0 INTRODUCTION
11 The projects

FortisBC Energy Inc. (FEI, Company) filed its Application fora Certificate of Public Convenience and Necessity
(CPCN) forthe Lower Mainland Intermediate Pressure System Upgrade (LMIPSU) Projects (Application) on
December 19, 2014. The Application seeks approval to construct and operate two intermediate pressure (IP)
pipelinesegmentsinthe BC Lower Mainland to replace two existing segments. The first of these isanew
Nominal Pipe Size (NPS) 30” IP pipeline operating at 2070 kilopascals (kPa) between Coquitlam Gate and the
East 2" Avenue & Woodland Station in East Vancouver, to replace approximately 20 kilometres (km) of existing
NPS 20” pipeline whichis nearingthe end of its useful life (Coquitlam Gate IP Project). The secondis toreplace a
small segment of NPS 30” pipeline between Fraser Gate Station and East Kent Avenue and Elliot Street (Fraser
Gate IP Project) in South Vancouver forseismicupgrade reasons.

1.2 Approach to the decision

This decision has been separated into six sections.
Section 1 provides background and outlines the approvalsto be addressed in the sections that follow.

Section 2 addresses the Coquitlam Gate IP Project providing adetermination onthe need forthe project, an
evaluation of alternatives to replace the existing pipeline and an outline of FEI's proposal for project design,
construction and management.

Section 3issimilarto Section 2 butaddresses these topics with specificreference to the Fraser Gate IP Project.

Section 4, titled ‘Other Considerations’, deals with the many issues which have been raised within the
proceedingthatrequire Panel review and determinations. Included amongthese are discussions onthe
consultation processes, the impact of these projectsin terms of performance based rate-making (PBR) base
capital considerations, environmental, archaeological and socio-economicassessments and Provincial
Government Energy Objectives. Many of these issues apply to both the Coquitlam Gate and the Fraser Gate
projects and have beenincluded here to avoid unnecessary repetitionin Sections 2and 3.

Section 5includes aPanel determination of the requested CPCN for the two pipeline projects.
Section 6 summarizes the Projectreporting requirements.

13 The applicant

FEl isa wholly-owned subsidiary of FortisBC Holdings Inc., awholly-owned subsidiary of Fortis Inc. Itis
incorporated underthe laws of the Province of British Columbia. As the largest natural gas distribution utility in
the province, it provides residential, commercial and industrial customersin more than 100 BC communities



with sales and transportation services. The Company operates over 42,200 km of natural gas transmission and
distribution mains and service lines serving approximately 950,000 customers throughout the province.'

14 Approvals sought

Pursuant to sections 45 and 46 of the Utilities Commission Act (UCA), FEl has applied to the British Columbia
Utilities Commission (the Commission, BCUC) fora CPCN to construct and operate two IP pipelines within the
Vancouver Lower Mainland to replace existing segments. Specifically, the Company seeks approval to:

1. Constructand operate a new NPS30” pipeline operating at 2070 kPa between Coquitlam Gate
Station and East 2™ Avenue & Woodland Station to upgrade and replace an existing NPS 20” pipeline
operatingat 1200 kPa; and

2. Constructand operate a new NPS30” pipeline operatingat 1200 kPa between Fraser Gate Station
and East Kent Avenue &Elliott Street to upgrade and replace an existing NPS 30” pipeline.’

Estimated capital costs forthese projects as originally applied for total $262.184 million; $244.076 million forthe
Coquitlam Gate IP Project and $18,107 million forthe Fraser Gate IP Project. The estimated costs are in as spent
dollarsandinclude Allowance for Funds Used During Construction (AFUDC) as well as abandonment/demolition
costs. These amounts were adjusted downward to a total of $251.815 millionin asspent dollars primarily due to
a reduction in scope of the Fraser Gate IP Project resultingin savings of $9.1 million.?

In addition, FEl seeks approval of two new deferral accounts under sections 59-61 of the UCA to allow for
deferral treatment of an estimated $1.047 million in costs for preparing this Application and $2.382 millionin
development costs. The Company proposes that both LMIPSU Application and development costs be includedin
rate base and amortized overthree years, commencingJanuary 1, 2016.*

15 Regulatory process

Followingthe filing of the Application on December 19, 2014, the Commission by Order G-1-15 dated January 5,
2015, issued a preliminary Regulatory Timetable which included aworkshop and a procedural conference. At
FEI'srequest the Commission, by letteron February 5, 2015, delayed the procedural conference until an
evidentiary update and the responses to the first round of Information Requests (IRs) had beenfiled. On

March 31, 2015, following submissions by the parties, the Commission anticipating an evidentiary update by
April 30, 2015, issued afurther Regulatory Timetable covering asecond round of IRs. Parties were also provided
an opportunity for submissions onthe need for additional process subsequentto responses to the second round
of IRs. On July 6, 2015, the Commissionissued aPanel IRand determined thatfollowingresponsesto the second
IR it would be appropriate to move to written argumentandissued atimetable. FEl completed the review
process by filingits Reply Argument on August 14, 2015.

ExhibitB-1, p. 13.
ExhibitB-1, p. 1.
ExhibitB-1-6, p. 3.

1
2
3
N ExhibitB-1, p. 1; ExhibitB-1-6, p. 4.



There were five registered interveners. Some did not actively participatein all parts of the regulatory process.
The registered interveners were:

e Commercial Energy Consumers of British Columbia (CEC);

e Canadian Pipeline Advisory Council (CPAC);

e British Columbia Old Age Pensioners’ Organization et. al. (BCOAPO);
e Frank Ong(representing residents of Highlawn Drive); and

e Cityof Burnaby.

2.0 COQUITLAM GATE PROJECT
21 Project description and key issues

As notedin Section 1.1, the Coquitlam Gate IP Project proposed by FEl involves the installation of approximately
20 km of NPS 30” pipeline operating at 2070 kPa between Coquitlam Gate Station and East 2" Avenue &
Woodland Station, to upgrade and replace an existing NPS 20” pipeline operatingat 1200 kPa.’ FEI submits that
the existing pipeline, installed in 1958, is nearing the end of its expected service life as evidenced by the
increasing frequency of gas leaks resulting from non-preventable active corrosion beneath disbonded field-
applied coating at girth welds.® FEl submits that replacement of the existing pipeline is required to address this
integrity related risk.”

The Coquitlam Gate IP Project as proposed by FEI will also provide operational flexibility and system resilience. ®
FEI submits that the requirementto replace the existing pipeline has provided a cost effective opportunity to
restore operational flexibility and resiliency to the Metro Vancouver IP system through anincrease in pipeline
capacity in the Coquitlam Gate IP pipeline.’

The total capital cost of the replacement alternative proposed by FEI for the Coquitlam Gate IP Project, based on
an AACE International (AACE) Class 3 estimate, is forecast to be $242.825 millionin asspent 2014 dollars,
including AFUDC of $12.351 million and abandonment/demolition costs of $4.169 million.*® The impact to
customerratesin 2019 (whenthe asset entersrate base) is approximately $S0.12 per GJ or $11.40 per yearfor an
average residential household and levelized overthe 60 year analysis period is approximately $0.10 per GJ. **

The keyissuestobe addressed in determining whetherthe proposed Coquitlam Gate IP Project “is necessary for

712

the publicconvenience and properly conserves the publicinterest”" are asfollows:

ExhibitB-1, p. 1.
ExhibitB-1, p. 17.

FEI Final Argument, p. 2.
FEI Final Argument, p. 3.
ExhibitB-1, p. 29.

1% ExhibitB-1-6, p. 13.

" Ibid., pp. 25-26.

2 Section 45(8) of the UCA.

5
6
7
8
9



e |sthestatus quo of ongoingintegrity and leak management sufficient, or does the safety risk require
eitherrehabilitation or replacement of the existing pipeline?

e Ifthe status quo isnot acceptable, is rehabilitation afeasible and cost effective response?

e Ifreplacementisrequired, dothe benefits of restoring operational flexibility and providing resiliency
outweigh the incremental costs of achievingthem?

e Arethe proposed projectdesign, route selection, construction methodology, cost and schedule
appropriate?

2.2 Project need

2.2.1 Description of the problem

In the Application, FEl states that the Coquitlam Gate IP pipeline isnearing the end of its service life due toan
unacceptable frequency of gas leaks resulting from non-preventable active corrosion and based on a third party
engineering assessmentindicating thatleak prevention cannot be effectively managed by maintenance
activities.™ FEl submits that rehabilitation will not fully address pipelinerisk** and to address safety and
regulatory concerns the pipeline requires replacement.

2.2.2 Isrehabilitation orreplacement of the Coquitlam Gate IP pipeline required?

FEl estimates the cost of rehabilitation of the existing Coquitlam pipeline to be $154 millionin 2014 dollars. It
has based thisamount on an estimated 1,667 digs (every 12 metres) at an average cost of $92,200 per site. A
replacement of the existing Coquitlam Gate NPS 20” pipeline operatingat 1200 kPa is estimated to cost $142.1
million based on an AACE International (AACE) Class 4 project cost capital estimate. "

FEl justifies rejecting the status quo of ongoingintegrity and leak managementin favour of rehabilitation or
replacement of the Coquitlam Gate IP pipeline as follows.

Leak history

The existing Coquitlam Gate IP pipeline was constructed in 1958 and since 1987 has experienced 15instances
where leaks have occurred due to non-preventable corrosion, seven of which occurredin 2013. " Review of the
available data has not identified any factors otherthan the passage of time that would have contributed to the
higher number of leaks on the Coquitlam Gate IP pipelinein 2013.*® All leaks have occurred underthe field
applied coating at construction girth welds'® over the entire length of the pipeline.?°

'* ExhibitB-1, pp. 28-29.

" ExhibitB-11, BCUC IR 2.1.1.

!> Exhibitb-1, pp. 28-29.

'® ExhibitB-1, pp. 33-34.

7 ExhibitB-1, p. 17; ExhibitB-4, BCUC IR 1.1.1,1.1.1.5.
'® Exhibit B-4, BCUC IR 1.1.1.5.

'% ExhibitB-1, p. 17; ExhibitB-4, BCUC IR 1.1.1.

2% ExhibitB-6, CEC IR 1.8.4.1.



Leak assessment

Based on itsassessment, FEl submits that leaks on the Coquitlam Gate IP pipeline will continue and are expected
to occur withincreasing frequency. FEI's assessment is based on the following:

e Third party engineering assessments conclude thatleak prevention cannot be effectively managed by
maintenance activities. In response to an Oil and Gas Commission (OGC) order requiring FEl to conduct
an engineeringassessment of the pipeline,”’ FEl retained Dynamic Rick Assessment Systems Inc. (DRAS)
to provide a quantitative reliability assessment of the Coquitlam Gate IP pipeline using excavation based
data completed by FEI.?* The Pipeline Quantitative Reliability Assessment Report completed by DRAS
showed that while the probability of rupture isinsignificant, the probability of failure by leak will
escalate by 3.7 through the period 2013-2033.%

e Results of excavation andinspection of atotal of 38 girth welds alongthe length of the existing NPS 20"
Coquitlam Gate IP pipeline, including the 15 leak locations found that 74 percent have coating
disbondment of the field-applied girth welds.>* FEI submits that given sufficient time, itis expected
future leaks will be distributed along the entire pipeline length.?

e The occurrence of cathodicprotection (CP) shielding preventing CP currents from reachingthe surface
of pipe underdisbonded coating resultingin the CP beingineffectivein mitigating corrosion growth and
leak prevention.?®

e Above ground techniquesin locating areas of disbondment are ineffective.”’

e Theuse ofin-lineinspection, includingtethered in-line inspection, is not viable because of low operating
pressures and the expected presence of inside diameter restrictions.”®

e |nability to practically or cost effectively modify the environment surrounding the pipeline to control the
existence of groundwaterand migration.”® The corrosion rate under disbonded coating appears to
correlate tothe presence of ground water, and ground water existence and migration are not
considered controllable factors along the length of the Coquitlam Gate IP pipeline.

Safety and risk management

FEI describes thatthe safetyrisk associated with increasingleak occurrence and risk of gas migration and
accumulationsin publicareasis currently being managed through mitigation measures such as odourization,
frequentleak surveys, and leak response.’® FEI's position is that frequent leak detection minimizes but does not

2 ExhibitB-1-1, Appendix 2, p. 3.

22 ExhibitB-1, p. 26.

2% ExhibitB-1-1, Appendix A-1.

** ExhibitB-4, BCUC IR 1.1.1.7, 1.2.2; ExhibitB-6, CEC IR 1.8.4.1.

?® ExhibitB-4, BCUC IR 1.1.1.7, 1.2.2; ExhibitB-6, CEC IR 1.70.3.

%% ExhibitB-1, p. 17; ExhibitB-4, BCUC IR 1.2.2.

%’ ExhibitB-1, p. 17.

?® ExhibitB-4, BCUC IR 1.2.3; ExhibitB-11, BCUC IR 2.2.2; ExhibitB-14, CEC IR 2.8.1.1.
*% ExhibitB-4, BCUC IR 1.1.1.7.2, BCUC IR1.1.1.7.3.

3% FEI Final Argument, para.17.



eliminatethe potential for gas migration and accumulation that could resultin material safety concerns>! and if
a sufficientamount of gas accumulates and a source of ignitionis present, the gas can ignite orexplode, which
presents asafety risk to those in proximity.*

In response to BCUC IR 1.1.3, FEl states that if natural gas accumulatestothe point where the ratio of natural
gas to airisin the range of 5 percentto 15 percent, thereis a risk of explosion. FEl states that through active
management of natural gas leaksitis able to mitigate safety concerns alongthe Coquitlam Gate pipeline.
However, it acknowledges that this minimizes but does not eliminate potential gas migration and accumulation
and related materiality concerns. FEl reports that “past leak response records indicate one occurrence of natural
gas inside a storm sewer, and one occurrence of natural gas mitigation into a nearby building.”*

Oil and Gas Commission considerations

After FEI's seventh reported leak in 2013, the OGC issued Order 2013-25** on October 30, 2013, requiring FEl to,
among other things, completeand submitan engineering assessment to the OGC. In itsreasons forthe order,
OGC stated “the subject pipeline may pose arisk to publicsafety and the environment.”** FEI’s engineering
assessment preparedinresponse to this orderidentified pipe replacement as anintegral part of FEI’s planto
maintain compliance with the Oiland Gas Activities Act (OGAA).* Inits response to the OGC, FEI committed to

pursuing replacement as the means to meeting the OGC requirements, subject to CPCN approval by the BCUC.*’

In response toBCUC IR 2.1.1, the OGC states that itwould notaccept leak survey, leak detection and repairasa
meansto preventspillage and thatincreased leak surveyfrequency is expected to reduce the consequence
associated with aspillage but not prevent future leaks.>® The OGC cites section 37(3) of the OGAA which requires
that permit holders, aware that spillageis likely to occur, must make reasonable efforts to preventorassistin
containing or preventing spillage.>® Further, the OGC states that fora permit holderto meet its regulatory
obligations, it must demonstrate that the increased leak survey frequency is sufficient to ensure that the
pipelinecan continue toremaininservice and not present undue risk to the publicorthe environment untilthe
replacementline is commissioned. The OGC concludes that “itis not desirable to delay replacement until a
pipelineisinoperable.”*°

FEI submits that the status quo of continuing ongoingintegrity and leak managementis notan appropriate
alternative asitwill not address the reliability, safety, orregulatory concerns associated with the unacceptable
projected frequency of gas leaks.*! FEI submits that this alternative may eventually put FEl in a position where it
isno longerable to prevent, remediate the cause or contain and eliminate spillage whichis required of ap ermit

3 ExhibitB-4, BCUC IR 1.1.1.3.
32 ExhibitB-6, CEC IR 1.72.1.

>3 ExhibitB-4, BCUC IR 1.1.3.

** ExhibitB-1-1, Appendix A-2.
** ExhibitB-1, p. 18.

%% ExhibitB-1-1, Appendix A-3.
37 ExhibitB-6, CEC IR 1.26.2.

%% ExhibitB-11, BCUC IR 2.1.1, Attachment 1.1.
*? Ibid.

% bid.

*L FEI Final Argument, para.47.



holderundersection 37(1) of the OGAA.** Further, FEI has committed to replacement of the pipeline asan
integral part of its response to OGC Order 2013-25 and not undertaking pipe replacement could resultin the
OGC finding that FEIl has failed to comply with a provision of the OGAA.**

Intervener submissions

CEC submitsthatitisimperative that FEl provide arobust solution to address the OGC requirements and
continued maintenance is not an acceptable option to the OGC inthe longterm.**

BCOAPO submits that the status quo is not acceptable to the OGC and carries some risk to publicsafety.*
Commission determination

The Panel finds that FEI has justified the need to rehabilitate or replace the Coquitlam Gate IP pipeline.

The Panel accepts that repairor rehabilitation of the Coquitlam Gate IP pipelineis required to address pipeline
integrity issues resulting from increased frequency of actual and projected gas leaks due to non-preventable
corrosion. Further, the Panel agrees that rehabilitation orreplacementis required to ensure FEl is compliant
with OGC requirements to prevent, remediate the cause or contain and eliminate spillage as required of a
permitholderundersection 37(1) of the OGAA.

2.2.3 Isrehabilitation of the existing pipeline feasible and cost effective?

FEl outlines that rehabilitation of the existing pipeline requires proactively excavating each girth weld location
alongthe pipeline (approximately 1700 in total), inspecting for corrosion and repairing where necessary. In
addition, multipledigs may be requiredtolocate each weld asthere are no technical methods toidentify girth
weld locationsfrom above ground and some sections of the pipelinehave increased depth of coverresultingin
welds which are unusually deep making them extremely difficult to access.*® FEl concludes that without
excavating and inspecting the entire pipelinethere will be some remaining pipeline risk.*’

Consistent with FEI’s position, inresponse to BCUCIR 2.1.1, Attachment 1, the OGC makes the following
statementinitsletterto FEI:

Assuming the rehabilitation workis to digup and inspect EVERY weld, this option would be
considered by the OGC. FortisBCEnergy Inc. (FEI) would also have to demonstrate that the rest
of the pipelineisfitforservice and continue the increased frequency leak survey on uninspected
sections of the pipeline, until all the welds have been inspected and repaired where necessary.
This approach is based on no increased leak frequency or size of leak being detected. *®

*2 ExhibitB-1, p. 32.

* Ibid.

** CEC Final Argument, p. 6.

> BCOAPO Final Argument, p. 5.
*® ExhibitB-1, p. 33.

*" ExhibitB-11, BCUC IR 2.1.2.

*8 ExhibitB-11, BCUC IR 2.1.3.



FEI expects that the work to rehabilitate the Coquitlam Gate IP pipeline would take three to fouryears*’ and the
estimated costisinthe range of $154 millionin 2014 dollars.*°

While constructibleat significant expense, FEl submits that rehabilitationis not a feasiblealternative because it
does notfully address pipelinerisk.>*

Intervener submissions

CEC submitsthatit has evaluated the issueand, usingits judgement of these factors, submits there is adequate
justification for replacement of the pipeline.”> CEC further submits “rehabilitation is technically challenging and
may miss areas that require repair. Since the pipeline has already exceeded its expected life of 50years, it is

reasonable to assume that rehabilitation focused on the girth welds, and potentially misses some, and may not

»33 CEC also raises the concern that there is still

resultinthe longevity that might be provided by anew pipeline.
some chance of the failure of the pipeline rehabilitation resulting in the requirement to replace the pipeline in

the future.”*

BCOAPO submits that rehabilitationis eliminated as an option because itis more expensive thanreplacingit
with new equivalent pipe without fully mitigating potential future corrosion leaks.>®

Commission determination

The Panel finds that the need to replace the Coquitlam Gate IP pipeline is justified.

While rehabilitating the Coquitlam Gate NPS 20”pipeline would be considered by the OGC, it would require that
everyweld be inspected. Moreover, FEl would also have to demonstrate that the rest of the pipeline was fit for
service and, in addition, continuethe increased survey on uninspected sections of the pipeline. No cost
estimates have been provided to satisfy these provisions. Further, FEl has based its estimate ona digoccurring
every 12 metresinspite of the fact that it has notechnical methods toidentifyweld girth | ocations from above
the ground. FEl acknowledges that multiple digs may be required to locate each weld. Based on this, the Panel
placeslittle weight on the FEl estimates forthe number of required digs and resultant costs to rehabilitate the
pipeline. Given this uncertainty and the fact that replacementin-kind with anew NSP pipeline operating at 1200
kPa has a lowerestimated cost than rehabilitation of the existing pipeline, the Panel is persuaded that
replacement of the existing pipeline is amore cost effective choice than rehabilitation of the existing pipeline.

23 Evaluation of replacementalternatives

Given the Coquitlam Gate IP pipeline’s unpreventable corrosion and unacceptablefrequency of leaks projected,
FEl states that it has reliability, safety and regulatory risks. It also asserts that the pipeline capacityis not

* ExhibitB-6, CEC IR 1.27.1.

> ExhibitB-1, p. 34.

>L FEI Final Argument, p. 19.

>2 CEC Final Argument, p. 6.

>* Ibid.

> Ibid., p. 5.

>> BCOAPO Final Argument, p. 5.



sufficientto back feed the Fraser Gate IP pipeline thereby providing operational flexibility or resiliency to the
Metro IP system. Accordingly, it hasidentified the objectives of the Coquitlam Gate IP project as follows:

e Elimination of the elevated reliability, safety and regulatory risk of the existing pipeline.

e The provision of enough operational flexibility allowing for planned repairs and maintenance of the
Fraser Gate IP pipeline.

e Provision of full systemresilience allowing for supply to both the Coquitlam Gate and Fraser Gate IP
pipelines from either of their respective stations 365 days a year.

e Addressoperational, safety and constructability factors to allow for space to work around existing

structures.”®

FEIl identifies five pipeline replacement alternatives each of which variesin size or operating pressure. All of
these would satisfy the objective of eliminating the reliability, safety and regulatory risk posed by the existing

pipeline.>’ FEl states that it also considered the criteria requiring thatat a minimum the pipeline design capacity

had to “meetforecasted design degreeday load (i.e. peak demand) for the 20 year planning period.”

e Alternative3:
e Alternative4:
e Alternative5:
e Alternative®:

e Alternative7:

758

Replace (in-kind) with NPS 20” at 1200 kPa
Replace with NPS 24” at 2070 kPa
Replace with NPS 36” at 1200 kPa
Replace with NPS 30” at 2070 kPa

Replace with NPS42” at 1200 kPa

FEI eliminates Alternative 7 from further consideration, havingidentified prohibitive construction constraints
associated with the installation of NPS 42” pipeline along the more densely developed sections of the route, and

hence, provides no cost estimates for this alternative.>® For the remaining fouralternatives, FEl provides the

following capital cost estimates:

Table 1 Capital Costs ($2014 millions)®°

Class 4 Class 3
Alternative 3 142.162
Alternative 4 179.671 191.952
Alternative 5 205.448
Alternative 6 201.282 199.053

>° ExhibitB-1, p. 30.
>’ Ibid., p. 31.

>8 ExhibitB-4, BCUC IR 1.5.1.4; ExhibitB-1, p. 31.

>? ExhibitB-1, p. 39.

% |bid., B-1, p. 34, 36; ExhibitB-11, p. 49.



10

The least-cost option was Alternative 3. Worthy of note is that Alternative 3and Alternative 5are based on
AACE Class 4 estimates (1 percentto 15 percent project definition) while Alternatives 4and 6 were based on
AACE Class 3 estimates (10 percent to 40 percent project definition).®*

FEI states that the need toreplace the pipeline presents aunique one-time opportunity to installadditional
capacity that would address two important objectives of operational flexibility and system resiliency.®*

FEI presentsits assessment of the relative merits of each alternative based on non-financial and financial factors,
where operational flexibility and system resiliency figure prominently in the discussion of non-financial factors.
The financial discussion incorporates the notion of operational risk, measuring the potential loss -of-service
impactundereach alternative.

2.3.1 Pipeline Design Load Methodology

FEI submits thatit is designing the Coquitlam Gate IP Project to meet design peak hour demand®® asit uses peak
hour demand as a design basisin all distribution systems, including IP systems. ®* FEl explains: “For distribution
systems, because of generally smaller pipe sizes and lower operating pressures there is insufficient gas
contained within the pipeline (line-pack)to adequately support the hourly variations in demand. As aresult,
design capacity supports peak hourdemand.”®®

FEl explainsit determines peak hourdemand using billingand temperature information from the precedingtwo
year period. For customers billed monthly, daily demand versus mean daily temperature values are determined
(or, whenavailable, daily or hourly measurement datais used). Next, alinearregressionis performed. The peak
day demand for customersinthe Metro IP system equatestoadesign degree day of -13 C mean daily
temperature. The design degree day (DDD) peak demand values are then converted to an hourly demand by
applyingapeak hour factor (PHF). The PHF applied in models of the Lower Mainland region has remained
consistentat0.060 since 2005.° The peak hourdemand foreach customerisinsertedintoa network hydraulic
model and it is placed at the pointin the FEl network where the customeris located. ®’

FEI determines each community’s annual peak hourload® increment by summing the product of each core rate
class’ account additions forecast forthat year by the regional peak hour use per customer (UPC) for that rate
class.®® Peak hour UPC is assumed to remain constant overthe 20 year planning period.”

*1 ExhibitB-4, BCUC IR 1.20.1; ExhibitB-17, Panel IR1.2.1.
®2 ExhibitB-1, p. 6.

®3 ExhibitB-4, BCUC IR 1.5.1.2.

®* |bid., BCUC IR 1.5.1.

®® |bid.

®% ExhibitB-11, BCUC IR 2.8.1.3.

®7 ExhibitB-4, BCUC IR 1.5.1.

®8 ExhibitB-11, BCUC IR 2.9.1.

% ExhibitB-4, BCUC IR 1.5.1.

"% Ibid., BCUC IR 1.6.6.
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FEI submits thatits network hydraulic models of the Metro IP system are built from current assessments of peak
hour demand and these were used to determinethe effectiveness of various Coquitlam Gate IP pipeline
alternatives. FEl explainsits modelling software can determine the expected flow and pressure atany pointin
the system and determine the impacts of changes to piping or station configurations.”*

Intervener submissions

CEC submits thatit has reviewed the evidence regardingload determination methodology and findsitto be
appropriate. CECrecommendsthatthe Commission acceptand applyinits deliberationsthe FEl Load
determinations.

Commission determination

The Panel accepts the load forecasting methodology as presented by FEl noting that itis consistent with past
practice and itsreliability has not been questioned by any of the parties.

2.3.2 Operational flexibility

FEI describes operational flexibility as “the ability toisolate a section of pipeline as required for planned or
scheduled maintenance without impacting supply to customers.””

FEI summarizesthe needtoincrease operational flexibility as follows:

For a significant part of the service life of the Metro IP system, there has been sufficient capacity
to provide operational flexibility in the system such that during warmer periods, the system
could be supported for some period without the primary supply from Fraser Gate station. This
allowed FEl an operational windowto interrupt the supply from Fraser Gate station to facilitate
planned work on the Fraser Gate IP pipeline that requiresisolation of the flow. Over time and
with growthin demand on the system, this operational flexibility has been eroded such that
currently the existing NPS 20 Coquitlam Gate IP pipelinecannot be relied onto supportthe
Metro IP System atany time of year without some supportfrom Fraser Gate station, through
the Fraser Gate IP pipeline.”

FEI points outthat in the pastthere were maintenance windows where work could be carried out without the
need forbypassinall segments of the Coquitlam Gate and Fraser Gate IP pipelines. Due toload growth this
maintenance flexibility has eroded overtime and “pipeline segmentsimmediately downstream of the Fraser
Gate Stationrequire bypass pipingto be installed at all times of the year, and pipeline segments downstream of
Coquitlam Gate will require bypass piping to be installed in winter conditions. Overtime, the operational
flexibility will continue to erode, making routine maintenance more complicated and costly to perform, with
increasingimpact on the public.””*

"1 ExhibitB-4, BCUC IR 1.5.1.
"2 ExhibitB-1, p. 20.

3 bid.

7% ExhibitB-1, pp. 21-22.
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In IR responses, FElindicates that under Alternative 3 (in-kind replacement):

e Anticipated costsrelated to usingabypass for maintenance onthe Fraser Gate pipeline are inthe
magnitude of $0.8 million peroccurrence;’®

e Asignificantamount of integrity work requiring bypass installations would not be expected on the
Coquitlam Gate pipeline;”®

e Therewouldstillbe aneedfortemporary bypassestoaccommodate all maintenanceand repairwork
on most of the segments of the Fraser Gate pipeline atall times of the year, including integrity related
work, road lowerings and pipe relocations;’’ and

e Althoughnotcurrentlyforecastin FEI'slong-term capital plans, itis likely that overtime the Fraser Gate
pipeline mainline valves will require replacement forintegrity reasons, which would also require
bypasses to be used.”®

2.3.2.1 SystemResiliency

FEI describes system resiliency as providing “the ability toisolate a section of pipeline on an emergency basis

withoutimpacting supply to customers. Like operational flexibility, system resiliency is achieved by having

»n79

pipelineloops or multiple sources of supply within asystem.””” Inthe Glossary of Terms FEl defines resilience as:

e Abilitytorebound quickly in case of equipment failure.

e Robustnessandrecovery characteristics of utility infrastructure and operations, which avoid or
minimize interruptions of service during an extraordinary and hazardous event.

e Aresilientsystem has the capacity toavoid or minimize interruptions of service during planned
activities and/or equipment failure.*°

In the context of this Application, FEl summarizes the case for providing system resiliency as follows:

Unlike operationalflexibility, where temporary bypass piping can be used to prevent
downstream supply shortfalls during planned maintenance, emergency repairs must be
conducted by shuttingin a section of pipelineusing the inlinevalves as quickly as possible to
minimize the potentialimpact of escaping gas. Where insufficient supply downstream of the
isolated segment exists, customers will be interrupted. Examples of events that could resultin
emergency shutdownsinclude: third party damage (punctures), corrosion leaks, equipment
failure and geotechnical, hydrotechnical orseismicfailures... [IJnthe event supplyisinterrupted
from either Fraser Gate or Coquitlam Gate Station, under peak demand, the systemis capacity
constrained and a rapid pressure collapse along the system would occurimpacting as many as
171,000 of the currently connected customers.®*

7% ExhibitB-4, BCUC IR 1.3.5.

7% ExhibitB-5, BCOAPO IR 1.3.7.
7 Ibid.

’® bid.

7% ExhibitB-1, p. 22.

8 ExhibitB-1-1, Appendix F.

81 EE| Final Argument, pp. 10-11.
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An economicimpact study shows thata gas supply interruption asa result of an unplanned
failure of the Fraser Gate IP pipelinecould be inthe order of three weeks and the economic
impact to the general public, customers and the Company could be in excess of $320 million.*

FEI providesinformation onthe extentto which each of Alternatives 4through 6 provide full system resiliency in
future forecast periods. Alternative 6 provides full resiliency for a 60-year period while the number of days
where resiliency is not achieved with Alternative 4 will continuetoincrease overthe next 60years.

Table 2 Days in a Normal Year that Full Resiliency is not Achieved®

Yeor Alternative 4 Alternative 5 Alternative &
{NPS 24 @ 2070 kPa) (NPS 36 @ 1200 kPa) (NP5 30 @ 2070 kPa)
2019 7 Day= 3 Days 0 Days
2020 B Days 3 Days 0 Days
2021 E Days 3 Days 0 Days
2022 B DayE 3 Daye 0 Day=
2023 9 Days 3 Days 0 Days
2024 o Days 3 Days 0 Days
2025 9 Days 3 Days 0 Day=
2026 9 Days 3 Days 0 Days
2027 10 Days 4 Days 0 Days
2028 10 Days 4 Days 0 Days
2029 11 Days 4 Days 0 Days
2030 11 Days 4 Days 0 Days
2031 11 Days 4 Days 0 Days
2032 11 Days 4 Days 0 Days
2033 11 Days 4 Days 0 Days
2034 12 Days® 5 Days 0 Days
2044 14 Days & Days 0 Days
2054 17 Days 7 Days O Days
2074 24 Days 11 Days 0 Days

In its financial analysis of alternatives, FEl introduces the concept of operationalrisk as a measure of loss -of-
service impact, based on failure frequency rates (i.e. that would precipitate loss of service) and the associated
financial costs.* The development of these estimates relies heavily on two consultant studies:

e A quantitative risk assessment (QRA) prepared by DynamicRisk Assessment System, Inc. “to estimate
the risk reduction benefit of undertaking the system reinforcements associated with the LMSU project...
underdesign conditions to represent areasonable worst case scenario;”* and

e Aneconomicconsequence of failure study prepared by HJ Ruitenbeek Resource Consulting Ltd. that
provides “aquantitative estimate of the economic consequences of a credible worst case disruptionin

gas supply.”®®

8 EE| Final Argument, p. 13.

# ExhibitB-11, BCUC IR 2.3.3.

8 ExhibitB-1, p. 44.

8 ExhibitB-1-1, Appendix A-10, p. 1.
® |bid., Appendix A-5, p. 1.
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As part of its response to aninformation request to provide the likelihood of aworst-case scenario occurring,
FEI’s consultant provides the following comments:

[Tlhe failure frequency in Segment 1 downstream of Fraser Gate is estimated to be 0.00195
failures peryear. This failure frequency is equivalent to stating that such a failure is expected
statistically to occurapproximatelyonce inany 500 year period.

An “estimate of the probability of aworst case scenario occurring” cannot be provided. Sucha
probability is the product of two numbers: (i) the failure frequency; and (ii) the contingent
probability thatthe consequences occur within the set of outcomes thatfall intoaclass
characterized as “worst case”... [T]lhe consequences are likelyto depend on factors such as
actual outage numbers, time of outage, time of year, mitigation measures pre viously in place,
and others...For “one in 500 year” eventsthisis nottractable. It is thus not possible to
determine the probability distribution of the consequences.®’

Table 3 providesacomparison of all of the alternatives with respect to the non-financial objectives it has laid
out.

Table 3 Coquitlam Gate IP Project Non-Financial Comparison®

Objectives/Requirements
Provide ;
; : Provide Full Overall
Alternatives
Koo S System Constructible | Assessment
Pipeline Risk | Operational Resiliency
Flexibility
Replace Existing Meets
3 | NPS 20 in kind Objective NEcs Ojecthe
Replace with NPS Meets Meets
4 | 24at2070 kPa Objective Objective Mecs e ve | e heetic
Replace with NPS Meets Meets .
° | 36 at 1200 kPa Objective Objective RS U e
Replace with NPS Meets Meets Meets
6 | 30at2070 kPa Objective Objective’ | Objective® | Meets Objective | Feasible
; Replace with NPS Meets Meets Meets
42 at 1200 kPa Objective Objective Objective

Alternatives 3through 6 meetall of the objectives for reducing pipeline risk and constructability. FEl provides
the following assessment of each of these alternatives vis-a-vis the remaining objectives of operational flexibility
and resiliency:

87 ExhibitB-11, BCUC IR 2.16.2.
® ExhibitB-1, p. 41.



15

e Alternative3does not meeteitherobjectiveinsofarasitdoes not provide the increased capacity to
facilitate planned outages for system work (operational flexibility) and does not enhance resiliency of
the Metro IP system;89

e Alternative4does provide operational flexibility by allowing for the repairand maintenance of the
pipeline by avoiding the use of a bypass. However, there is insufficient capacity to supply backfeed
capacity during the colder winter days;°

e Alternative5fulfills the need foroperational flexibility but does not provide full resiliency to the Metro
IP systemresultingin the potentialloss of supply to 47,500 customers during the coldest days of
winter;’*and

e Alternative6meetsall objectives.”

Havingset out its analysis of both operational flexibility and system resiliency, FEl eliminates Alternative 3 as this
alternative does not provide any improvementin either measure.”?

FEl also eliminates Alternative 5from contention on the following basis:

Alternative 6and Alternative 5 have similar capital cost estimates at $232.985 million and
$238.178 million respectively. Howeversince Alternative 5has a highercostand does not
offerthe systemresilience of Alternative 6, no furtheranalysis has been undertaken. o

Thus, FEI has reduced the list of potential alternatives to two: Alternative 4and Alternative 6. FEl presents the
following summary of the comparative costs for Alternative 4vs. Alternative 6.°

 Ibid., p. 35.
90 .
Ibid., p. 36.
1 bid., pp. 37-38.
2 ExhibitB-1, pp. 38-39.
> \bid., p. 42.
** bid., p. 44.
% ExhibitB-11, BCUC IR 2.15.1.
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Table 4 Cost Estimates of Alternatives 4 and 6

Alternative 4 = Alternative 6
Alternative 4
Install NPS 24 Install NPS 24 | Install NPS 30
pipeline at pipeline at pipeline at
2070 kPa 2070 kPa 2070 kPa
Lougheed Lougheed Lougheed
Route Route Route
AACE Estimate Accuracy Class 4 Class 3 Class 3
Total Direct Capital Cost excl. AFUDC & includes -
Abandonment / Demoiition (2014 $millions) 179.671 191.952 199.053
Tot;l_ Direct Capital Cost excl. AFUDC (As-spent 207 958 997 261 230 474
Fmillions)
AFUDC (as spent $milions) 11254 11.696 12351
Total As-spent includes Abandonment / £ £
Demolition & AFUDC (Smillions) 219.212 234157 242825
Annual incremental gross O&M (2014 $millions) 0.055 0.055 0.055
Levelized Rate Impact — 60 Y. (§/ GJ) 0.030 0.096 0.100
PV Incremental Cost of Service — 60 Yr.
($millions) 266.379 284 207 297183

FEI submits thatonly Alternative 6meets all of the stated objectives. Itis constructibleand eliminates the
elevatedreliability, safety and regulatory risks as well as providing operational flexibility facilitating planned
outages and mitigating the risks and consequences associated with unplanned outages. Specifically, the choice
of this option would providefull resiliency to the end of the planning period allowing work requiring the
isolation of supply ateither Coquitlam Gate or Fraser Gate Stationsto be undertaken atanytime of year.
Moreover, such work would notincur additional bypass costs and where isolation of awork area isrequired due
to emergency, there would not be significant customer outages and related costs.

Intervener submissions

BCOAPO arguesthat given the costand disruption associated with replacing the entire pipeline, taking
advantage of the opportunity to provide additional operational flexibility and resiliency is justified even at some
increased cost.’® And, FEI has provided sufficient evidence to support Alternative 6as an acceptable option
taking account of the lengthy expected servicelife, the reduction in operational risk, and the relatively modest
incremental cost.”’

CEC raises the following concerns with FEI's estimates of consequences arising from system failures:

e The EconomicImpactstudyis heavily dependent uponthe assumptions employed butis concerned with
“with the extentto whichrefinement of evidenceis suggested.” CEC “submits that the best use of the
informationis as evidence of potentiallylarge impactfrom service loss.” In spite of these concerns CEC
acceptsthe risk analysis as providing evidence of the potential significance of monetary values.

e The Quantitative Risk Assessment [QRA] results are largely dependent upon estimates drawn from the
Economiclmpact study, and the refinement of its results should not be afforded full confidence. *®

¢ BCOAPO Final Argument, p. 6.
" \bid., p. 7.
%8 CEC Final Argument, p. 8.
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CEC urgesthe Commissionto apply heavy emphasis to the costs and general merits of each alternative, and give
the results of the QRA “somewhat less weight inits deliberations.”®® CEC notes that if no considerationis given
to the QRA analysis, Alternative 6is approximately $13 million more costly than the next best alternative

(Alternative 4). This represents a $0.004/GJ impacton levelized rates.”**°

Notwithstanding those reservations, CEC submits that the softerissues should be takenintoaccountin
evaluation of the publicinterest, and hence, CEC recommends Alternative 6as the preferred alternative.'®*

Commission determination

The Panel makes the followinginitial findings in terms of arriving at a preferred alternative:

e Alternative 7 is not a viable alternative on the grounds that it is not constructible; and

e Alternative 5is not viable in that it is the highest cost alternative, yet does not provide the benefits
associated with at least one lower cost alternative (i.e. Alternative 6).

We are left with three alternatives to review:

e Alternative3: Replace (in-kind)with NPS20” at 1200 kPa;
e Alternative4: Replace with NPS24” at 2070 kPa; or

e Alternative6: Replace with NPS30” at 2070 kPa.

The Panel agrees that while nota mandatory requirement, restoring operational flexibility and improving system
resiliency are worthy objectives forthis project, and meritinclusion in the decision framework. However, we
considerAlternative 3a viable alternative asitfully meets the requirements for safety. At a capital cost estimate
of $142 million, Alternative 3appears significantly less costly to construct than either Alternative 4 or
Alternative 6. However, as noted earlier, Class 4 estimates are usually based on amuch lower degree of project
definitionthan Class 3 estimates.

The questionis, then, do the anticipated benefitsin terms of improved operational flexibility and/orsystem
resiliency achieved by either Alternative 4 or Alternative 6justify theirincremental costs?

With regard to operational flexibility, we note that the evidence shows that the frequency of anticipated future
planned maintenance situations needing a bypass on the Coquitlam Gate IP pipeline under Alternative 3are
likely to be few. However, temporary bypasses would be required to accommodate all maintenance and repair
work on the Fraser Gate IP pipeline. Inshort, majordisruptionsinsupply and/orservice are not anticipated on
the Coquitlam Gate IP pipeline butif Alternative 3were considered, there would be aneed for bypasses around
the work areafor all maintenance and repairs onthe Fraser Gate IP pipeline thatrequire an outage. The Panel
notes that while there are no estimates as to the frequency of such bypass requirements, given the age of the

 1bid., p. 10.
1% hid., p. 15-16.
% bid., p. 16.
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Fraser Gate IP pipeline, itcould be expected to be greaterthan forthe Coquitlam Gate IP pipeline. Atan
anticipated maximum cost of approximately $0.8 million peroccurrence toinstall abypass, if orwhen needed,
the Panel, while unable to quantify the number of times a bypass would be needed, must consider this in
reachinga determination onthe most appropriate alternative. Atthe least, the choice of Alternative 3would
resultina bypassrequirementforthe proposed the Fraser Gate projectinthis Application.

Pertainingto systemresiliency, the Panelplaces little weight on the precision of the quantification of costs and
risks associated with the various alternatives. Ourreasonsincludethe following:

e Theestimatesare basedsolely onaworst-case pipelinefailure occurring on adesign day, and
apparently also atthe worst time of day;

e The estimates of economicconsequence arising from such a worst-case pipeline failureare based on a
furtherset of subjective evaluations of worst-case economicevents; and

e The absence of a probability being assigned to such a combination of worst-case outcomes is
problematic.

On balance, the Panel views FEI’s approach as putting extensive weight on the potential severity of aworst-case
event, not sufficiently tempered by the very low probability of such an event ever happening.

However, whilethe Panel cannotrely on the specificquantification as outlined inthe QRA report we agree with
CEC that it provides evidence as to the potential significance of a major disruption. Hence, we take the view that
FEI's description of systemresiliency impacts and the quantification of operationalrisk are useful in directional
terms but cannotbe relied upon as accurate estimates of potential cost orrisk.

For the reasons outlined, in evaluating the relative merits of the alternatives, the Panel takes a more subjective
view of the trade-offs between capital costs and downstream benefits associated with improved operational
flexibility and systemresiliency (i.e. as opposed to relying on a specificset of cost-benefit calculations).

We therefore summarize ourassessment of the three viable alternatives asfollows:

e Alternative 3 provides asatisfactory solution to pipelinerisk and safety issues and $142 million (Class 4
estimate) isthe lowest cost alternative that serves the immediate and specificneed that precipitates
this Application. That said, it fails to take advantage of the unique opportunityto enhance operational
flexibility and system resiliency and, as a result, there would be bypass costs where disruptions occur. In
additionithas not has notbeen tested by the more rigorous Class 3 estimate required by the CPCN
Guidelines and the cost estimate for Alternative 3 has a significantly wider range of accuracy.

e Alternative4providesthe desired gainin operational flexibility and goes considerable distance in
improving systemresiliency but as noted, overthe next 60 years there will be anincreasing number of
days each yearwhere full resiliency willnot be achieved. In addition, evenif there is allowance fora 10
percentlower peak forecastit will notallow for full resiliency.*®

102 ExhibitB-11, BCUC IR 2.4.3.
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e Alternative 6 providesanimprovementin operational flexibility and system resiliency outcomes when
compared against Alternative4, by providing flexibility and resiliency on all days of the year. When
compared to Alternative 4 cost estimates, these added benefits come atanincremental capital cost of
approximately S8 million, ora present value of cost of service overthe 60 yearlife of $13 million. The
impact of completing the Coquitlam Gate IP project as proposed with Alternative 6 on a typical FEI
residential customeris estimated by FEI to be approximately $11.40in 2019.'%

On balance, given the inherent uncertainty in developing 60-year forecasts and estimates of the costs and
benefits associated with various event outcomes, the Panel is satisfied that FEI has presented sufficient
evidence to support its contention that Alternative 6 provides sufficient additional benefits to justify the
added costs and accepts Alternative 6 as the preferred alternative.

2.3.3 Designandengineering

FEIl states that the project will be designed in accordance withitsinternal standards, OGCregulations, the
Canadian Standards Association (CSA) Standard Z662"°* and otherapplicable industry codes and standards. The
applicable industry standards and specifications are listed in Table 5.'%°

Table 5 Applicable Industry Standards and Specifications*®

Document Description

CSA Z662-11 (il and Gag Pipeline Systems

CSA 7245107 Steel Pipe

CSA 72451109 Steel Fittings

CSA 72451209 Steel Flanges

CSA Z2245.20-10 Extemal Fusion Bond Epoxy Coating for Steel Pipe

CSAC223No.6 Principles and Practices of Elecirical Coordination Between Pipelines

and Electric Supply Lines
CANMC3A-G40.21-04 | Specification for Structural Quality Steels
APl RP 1102-2007

(]
Steel Pipelines Crossing Railroads and Highways, 7 Edition

TC E-10 Government of Canada, Transport Canada: Standards Respecting
Pipeline Crossings Under Railways

CPR 2.39 Pipeline and Cable Installations Within Railway Right of Ways.

QCC-1-2005 Recommended practice for Control of External Corrosion on Buried or

Submerged Metallic Piping Systems

2.3.3.1 Modification requirements

Giventhe higher gas flow rate and the higher maximum operating pressure (MOP) of upgradingthe systemto an
NPS 30” pipeline operating at 2070 kPa, FEI must deal with anumber of modifications to existinginfrastructure.

193 ExhibitB-1-6, p. 25.
1% ExhibitB-1, p. 48.
1% |pid.

1% ExhibitB-1, p. 48.
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Coquitlam Gate station

Because the capacity of the NPS 30” Coquitlam Gate pipelineis greaterthanthe current pipeline, an upgrade
will be required forthe Coquitlam Gate Station infrastructure. Specifically, there will be arequirementto
upgrade the mechanical, civil and electrical and controls infrastructure by installing larger equipment and
pipework.

Integration with existing gas distribution system

FEI notesthat there are a numberof IP lateral offtakes along the Coquitlam Gate pipeline route connecting the
district stations and industrial customers to the main pipelineand lowering the gas pressure from 1200 kPa to
420 kPa. Industrial customers and district stations in close proximity to the existing Coquitlam Gate pipeline will
require station and lateral pipeline upgradesto meetthe higher MOP of the new NPS 30” pipeline. Fourdistrict
stations will require upgradingto reduce the pipeline pressure from 2070 kPa to 420 kPa. In addition, short
interconnecting laterals will be replaced with new pipe suited to the 2070 kPa pressure of the new NPS 30”
pipeline.

Those located more remotely and connected by alonger lateral pipeline will require anew stationto be
constructed at the interface between the Coquitlam Gate pipeline and the IP lateralsin orderto reduce the
pressure from 2070 kPa to the lateral line MOP of 1200 kPa. FEI states that a total of five new pressure
reduction stations will be required along the Coquitlam Gate pipelineroute.

Interface with Fraser Gate pipeline

The Coquitlam Gate pipelineinterfaces directly with the Fraser Gate pipeline at the East 2" Avenue and
Woodland station. Currently they have acommon operating pressure of 1200 kPa. Because the Coquitlam Gate
pipelinewill now operate ata higheroperating pressure, therewill be aneed to construct an IP/IP control
stationto regulate pressure from 2070 kPa to 1200 kPa.

Bi-directional capability

To ensure the NPS 30” Coquitlam Gate pipeline integrates with the Coquitlam Gate IP system and the Fraser
Gate IP system and provides flexibility in achieving full Metro IP System resiliency there is aneed for facilities to
provide automaticreverse flow capabilities to flow gas between the Fraser Gate and the Coquitlam Gate
systems. This will allowgas to flow from the Coquitlam Gate IP pipeline into the Fraser Gate IP pipeline inthe

eventof a disruption requiring the systemto be shutin or, where required, in the opposite direction.*2

197 Exhibit B-1, pp. 51-53.
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2.3.3.2 Pipeline design

Table 6 lists Coquitlam Gate IP pipelineand lateral pipeline upgrade main design parameters.

Table 6 Coquitlam Gate IP Pipeline Specification Details

Details Values

Pipeline Length 19,700 m
Pipeline Outside Diameter/Nominal Pipe Size) 762 mmi/NPS 30
Maximum Operating Pressure (MOP) 2,070 kPa (300psi)

Pipeline Materal Grade/Specified Minimum Yield

Shength (SMvS) 359 MPa (X52)

Maximum Hoop Stress (as a % of SMYS) =30%

Pipeline Buried Depth (min) 1.2m to top of pipe
Design Temperature 50 degC

Pipe External Coating Fuszion Bonded Epoxy (FBE)

FEI notesthat relatively short IP lateral pipelines and related IP/DP district stations in proximity to the pipeline
requiring upgradesto suitthe higher MOP of the new pipeline will be constructed to the same specifications as
those listedin Table 6.

FEI reports that the pipe specification process forthe proposed new Coquitlam Gate NPS 30" pipelineisinline
with industry practices and meets all code requirements as outlined in CSA Z662-11.'%

2.3.3.3 In-lineinspection

FEl, inits proposed design of the Coquitlam Gate IP Project, included the provision of anin-line inspection (ILI)
capability. The purpose of including this capability is to provide, over the expected life of the pipeline, ameans
to identify and mitigate specific pipeline hazards such as corrosion.

The pipeline design has incorporated certain features and elements to facilitate the utilization of ILI. These
include the following:

e Pipeline bends with radii atleast3to 5 timesthe pipelinediameter;
e Full bore mainline block valves to permit unrestricted passage of an ILI tool;
e launcherat the pipelineinletfortool insertion and to control propulsion through the pipeline; and

e Receiveratthe pipelineoutlettoreceive and extract the ILI tool.**

ILI tools fall into three main categories: geometry (to detect dents or distortionsin the pipe), metal loss (to

detect corrosion, manufacturing and gouge anomalies), and crack detection.*° Currently low-pressure crack

198 |hid., pp. 53-54.

199 ExhibitB-1, p. 58.
110 Exhibit B-6, CEC IR 1.39.1, 1.39.2.



22

detection tools are not available forgas pipelines.'** FEl anticipates that overtime more ILI tools will be
developed thatare suitable for pipelines operating at 2070 kPa. It bases this conclusion onits observation of
technology development and the recent commercialization efforts related to low -pressure/low-flow and self-
propelled (robotic) ILI tools.'"?

FEI expectsthatthe use of ILI tools will maximize asset life by identifying where mitigation efforts are required.
It isseen as reducingfailure risk and enabling more targeted mitigation programs.** FEl estimates that the cost
of insuring pipeline bends that will accommodate ILI tools isimmaterial given the minimum pipelineinduction
bend radius required for directional change.'** Full bore mainline block valves are necessary to provide
unrestricted access to pipeline cleaning pigs, caliper pigs and commissioning train pigs thatare required to be
run during pipeline commission. Therefore, the only incremental cost to provide ILI capability is the cost of the

ILI launcherand the ILl receiverthatis estimated to be $1.9 million.
Intervener submissions

CEC submits thatthe inclusion of the capability to use ILI tools is appropriate and will extend the assets
‘expected life’. CEC calculates the annual cost of ILI tools to be $31 thousand. If even a smallincrease in asset life
resultsoran improvementis made in the risk mitigation decisions, it believes this adequately justifies the annual
cost. It furtherarguesthat the ILI tools may reduce the operating and maintenance (O&M) requirements of the
pipelineand, if so, should be considered by the Commission as to whetherthe use of these toolsis significant
enoughtoreconsiderthe O&M formula. The CEC recommends the BCUC approve the incorporation of ILI tools
inthe projectdesign.'*

2.3.3.4 Corrosion protection

Coating

FEl submitsits proposedindustry standard Fusion Bonded Epoxy (FBE) and field applied liquid epoxy at girth
weldswill be subjectto strictapplication procedures as well as a greaterlevel of inspection and quality control
than whenthe existing pipeline was constructed and differs from the applied coating which is exhibiting
corrosion and leaks in the existing pipeline."*® In addition, FEl indicates that its proposed coating s to be
compatible with CP in the case of coating disbondment, damage or degradation. This will provide further
protection from corrosion.**’

Intervener submissions

Based on its review of the evidence CEC submits that new coatings are unlikely to resultin asimilar pattern of

. . .. . . 118
corrosion that occurredinthe original pipeline.

" ExhibitB-6, CEC IR 1.39.3.

"2 ExhibitB-14, CEC IR 2.10.1.

'3 ExhibitB-14, CEC IR 2.8.1.2,2.9.1.
" ExhibitB-4, BCUC IR 1.14.2.

15 CEC Final Argument, pp. 16-17.
18 EE| Final Argument, p. 37.
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8 CEC Final Argument, p. 17.
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Cathodicprotection

FEl outlinesthat CP, whichis required by the CSAZ662 standard, is used with coatings to provide secondary
defense against external corrosion.™ FEl states that the CP system for the existing NPS 20” Coquitlam Gate IP

pipelineisin satisfactory condition, has sufficient capacity to provide protection to the new pipeline™® and is not

. 121
expectedtorequire replacement.

Intervenersubmissions

CEC submitsthatifit is possible to use the existing system it would be cost effective and recommends thatthe
Commission rely on FEI’s final determination of the appropriate CP to employ.**

2.3.3.5 Handling of abandoned pipe

For the Coquitlam Gate IP and the Fraser Gate IP Projects FEl proposesto abandon the existing pipelinesin
place. Inorder to preventsoil and groundwater contamination and the potential for the corroded pipe to act as
a conduit, moving contaminants presentinthe surrounding soilto other points along the pipeline, FEI proposes
a number of steps. After commissioning the new NPS 30” pipeline, the Company proposes the following:

e Emptythe abandoned pipe of any service fluids;

e Cuttheabandoned pipelineintoshortersegments;

e Purge, clean, capand seal the segments;

e Physically separatethe abandoned pipe fromanyin-service piping;
e Remove the abandoned pipeline’s cathodic protection; and

e Where warranted, fill the segments with structural grout to prevent pipeline collapse. ***

Abandoning pipe is governed by anumber of regulationsincluding CSA Z662 and section 40 of the OGAA.
Requirements are prescribed undersection 11of the Pipeline Regulation. FEI must comply with all federal and
provincial regulatory requirementsincluding the Environmental Management Act and associated regulations.

There were a number of reasons FEl decided to abandon the pipe in place rather thanremove it. These include
the following:

e Theneedto maintainthe existing pipe in service untilthe new pipe is commissioned;

e Removal would face significant logistical and construction challenges given the urban location and the
developmentthat has occurred since the pipe wasinstalled;

e Removal of pipe from parks and sensitive environmental areas could resultin environmentalimpacts;

9 ExhibitB-1, p. 59.

129 Exhibit B-4, BCUC IR 1.11.5.
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e Removal wouldincurtrafficimpacts for pipe located beneath active roadways;

e Removal of pipe from beneath roads, railways and other utilities increases the risk of damage to third
party assets, disrupting services to homes and businesses;

e Removal alongresidentialstreets would resultin disturbances such as noise and dust; and

e The cost of removal is estimated to be about $75 million compared to the estimate of $3.1 million to
abandon the pipelinein place.™*

Intervenersubmissions

CEC submitsthat FEI's proposed abandonments plans, including the discontinuance of cathodic protection, are
appropriate and should be approved by the Commission.

Commission determination

The Panel finds the design and engineering work done to date on the new Coquitlam Gate IP pipeline and
associated facilities to be satisfactory for this stage of the project.

FEI has identified anumber of modification requirements which must be undertaken to allow for successful
completion of the project. The Panel accepts thatin upgrading the size of pipe to 30 inches andincreasingthe
operating pressure to 2070 kPa thereisa need to upgrade facilities to allow forthe effectiveinterface with both
the existing distribution system and other pipelines.

The Panel finds the inclusion of the ILI capability as part of the project design and construction to be
appropriate. Inour view there is a growing capability for low-pressure in-line inspection tools to provide a useful
means of providingincreased safety and reliability at minimal cost. We note that CEC questions whetherthe use
of these tools will resultin significant savings which may justify achange to the PBR O&M base. Our view is that
concernssuch as these related to the two projects are more appropriately addressed during the Annual Review
process.

Concerning proposed CP measures, the Panel accepts FEI's proposed coatingand CP measures as being
appropriate forthe pipeline projects. The upgrade in coatings used and greater attention to the level of
inspection and quality control is likelyto resultin fewerissues with corrosionin the future. Use of the existing
CP system would also be advantageous and cost effective if possible. The Panel directs FEl to provide an update
on this as part of its ongoing reporting for both the Coquitlam Gate and the Fraser Gate IP Projects when
further informationis available.

The Panel approves FEI's abandonment plans and discontinuance of CP as proposed for both the Coquitlam
Gate and Fraser Gate IP Projects. The steps FEI plansto take to minimize environmentaland social impacts are
appropriate asthey are both cost effectiveand resultin a minimum of disruption. Further, the Panel notes that
the interveners raised no concerns concerning pipeline abandonment.

124 Exhibit B-6, CEC IR 1.45.4.



2.3.4 Routeselection

Selection of preferred route

FEI describes the pipeline route evaluation processin Section 3.3.4 of the Application and supporting Appendix
A-17 filed with the Application and Section 2.3.2 of the evidentiary update, including the Addendum to Appendix
A-17. Thefinal routing goal is to be safe, environmentally acceptable, constructible (practical) and economically
sound. FEl states that pipeline routingis aniterative process starting with a ‘corridor of interest’ narrowing
down at each design stage to a more defined route as more data is acquired.

The firststepin the process is the identification of one or more pipelinecorridors of asize to encapsulate the
area of feasible route options. Once available data pertaining tofeasible route options has been gathered, the
optionsare furtherrefined through desktop analysis and consultation with stakeholders, landowners and the
community.™”

FEI has identified aroute corridor between Coquitlam Gate Station and East 2" and Woodland Station,
sectionalized the route and considered route alternatives within each section using the non-financial and

financial evaluation criteriasetoutin Table 7.**°

Table 7 Pipeline Route Evaluation Criteria Definitions'?’

Category 1: Community and Stakeholder Criteria

Health and Spfetyr Considers the risks to the community, stakeholders, employees, and
contractors during construction of the pipeline.

Socio-Economic Considers the effect of the Project on the cultural values, economic well-being,
and daily life for local stakeholders and citizens during construction of the
pipeline.

Land Ownership and | Considers the number of landowners, existing and future plang for land usage
Use and development, easement width, ability fo acguire and maintain access rights
necessary for construction and operation of the pipeline, the amount of land that
is neceasary for construction and the effect on local residents.

Category 2: Environmental Criteria

Ecology Considers the impact during construction of the pipeline to the environment
including environmentally sensitive areas along the project site.

Cultural Heritage Considers the impact during construction of the pipeline to known archasology
and culturally sensitive areas at the Project site.

Human Envircnment Considers the impact of the Project to the human environment including noise,
local emissions, assthetics, nuisance factor and the short and long term visual
effect that may be observed by residents and vigitors in the project area.

25 ExhibitB-1, pp. 64-65.
2% bid., pp. 72-73.
27 ExhibitB-1, pp. 72-73.
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Category 3: Technical Criteria

Engineering Considers the engineering and design effort to meet all statutory codes and
regulations to result in the optimum pipeline system.

Construction Considers the existing above and below ground constraints in terms of pipeline
construction activities, pipe laying productivity, requirement for non-standard
higher risk construction technigues and construction footprint.

Operation Considers long term impacts including those to employees and contractors to
maintain the pipeline integrity and complete maintenance and repairs. Also
considers impacts to adjacent development and third party land ownership and
use.

System Interface Considers the challenges with interfacing the new pipeline and facilities into the
existing gas distribution system infrastructure.

Adjacent Infrastructure | Considers the potential impacts on adjacent (existing and planned) facilities and
buried/above ground utility infrastructure and nisk to longevity and safe
operation of the gas pipeline and facilities from adjacent infrastructure.

Natural Hazards Considers the vulnerability during operation of the pipeline and built facilities to
natural hazards including seismic impacts, ground contamination, free root
encroachment etc.

Category 4: Cost

Cost Considers the least cost project solution that meets community, environmental,
and technical criteria while cognisant of impacts to the rate base.

FEl applied aweighting to the non-financial criteria with ahigh weighting afforded to those evaluation criteria
associated with health, safety and the environment. Each route alternative was then given animpact evaluation
score. The cumulative weighted score foreach alternative was then tabulated and route options ranked. Cost
estimates were also prepared and ranked for each route option to ensure an economicroute is selected without
compromising safety orthe environment and minimizing the overall pipeline impact and local impact.**® To
selectthe preferred route alignment, FEI compared the non-financial rankings to the cost rankings. In several
route sections the highest ranked non-financial route section alternative was also the least cost.**° For route
sections where the highest ranked non-financial was not the least cost, FEl assessed the cost differentialand
determinedthatthe difference was within areasonable percentage (less than 5 percent). FEl concluded thata
difference of less than thisamount was not sufficient toinfluence the preferred route selection since the
differences would be within the accuracy ranges of the AACE Class 3 and 5 estimates.'*

Based on itsanalysis, FEl selected a preferred route that excluded the Lougheed Highway. This option had been
identified as aroute option for some of the route sections but had lowerscores due to trafficdisruption from
multiple lane closures during construction. FEl acknowledged that further analysis was being conducted on
Sections 5 and 6 due to concerns raised during ongoing consultation with the City of Burnaby. ™!

Aftercompletingthe consultation process with the City of Burnaby, FEl revised its original route selection of two
sections of the route to a parallel route along the Lougheed Highway. FEl completed an updated analysis and
updatedits preferred route selection accordingly. The revised route selection used the same methodology asin
the Application, addressed concerns raised by the City of Burnaby and residents and based on a letter from the

28 bid., pp. 73-77.
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City of Burnaby, assessed that trafficdisruptions along the Lougheed Highway were acceptable. Thisresultedin

a minorreduction in the project cost.™**

The revised proposed route and relative position to the existing route is detailed in the table below.™*

Table 8 Coquitlam Gate IP Project New Proposed Pipeline Route Details

Existing NPS 20 Coguitlam New Propogsed NPS 30

Section IP route Coquitlam IP route Relative Position
1 Como Lake Avenue Como Lake Avenue Parallel in =ame road
2 Como Lake Avenue Como Lake Avenue Parallel in same road
3 Como Lake Avenue and Como Lake Awvenue and Parallel in same road
Broadway Broadway
4 Broadway Broadway Parallel in same road
5 Broadway Lougheed Highway Parallel (offset one afreet
south)
Springer Avenue, Halifax
Street, Brentlawn Drive, Lane | Lougheed Highway, Madizon
B adjacent to Brentwood Town Avenue, Douglas Road, Parallel (within a few blocks)
Centre, Halifax Street, ™ Graveley Street
Avenue
nd st Parallel Street (offset one
7 East 2™ Avenue East 17 Avenue ireet north)

FEI submitsits route selection process explicitly considered cost and optimizes its community and stakeholder
and environmental criteriafor arelatively smalladditional incremental cost difference.***

FEI states that should the Commission approve a CPCN to construct and operate the entire Coquitlam Gate IP
Project, itwill proceed with detailed design (routing and engineering) to achieve aful ly engineered and defined
final pipelineroute alignment. FEl proposes thatinthe eventthe Commission approved routingis nolonger
considered feasible and anotherroute emerges as a feasible alternative after detailed design, FEI will update the
Commission about the alternative route, including any project cost and schedule impacts and additional
consultationthat may be required. The Company submits that the requirement for further review would be
based on the extent of the proposed route change and suggests thata minor change may require littleorno
review while asignificant change may require a more detailed Commission review. **®

Intervenersubmissions

CEC submitsthat “FEIl has conducted a thorough review of the options and addressed the key requireme ntsin
selectingthe route corridorand has adequately presented its case forthe preferred route along the Lougheed
highway.”**® The CEC recommends approval of the proposed route at this time but states that it is reasonable to

132 ExhibitB-1-6, pp. 7, 10-12; Exhibit C5-2.
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have a processin place to address potential issues as they arise and FEI's proposed mannerto address route
changesisappropriate.”’

BCOAPO does not take issue with proposed route selection. However, in BCOAPQO’s viewthere remains
significant uncertainty as to the final routing of this projectand itis concerned that further proposed route
changes may be an issue as the final routing has animpact both on the community and the cost of the project.
BCOAPO statesthatitisunclearthe Commission can approve the final routing due tothe level of uncertainty
concerningit. For thisreason, BCOAPO submits that FEl should be required to provide afinal report onrouting
to be reviewed by the Commission and interested parties.***

FEl reply

FEI submits there is nosignificant uncertainty asto the final routingand it is simply indicating that the
Commission will be updated in the event that an approved routingis no longer considered feasible during the
detailed design and engineering phase. FEl submits there is no basis fora final report on routing as proposed by
BCOAPO.™

Commission determination

The Panel finds that the route selection process, including consideration of the non-financial impacts, has
beensufficient. In addition, we accept that furtheradjustments to the route are not likely.

FEI during the consultation process has effectively dealt with concerns raised by the City of Burnaby on behalf of
some residents and adjusted the route toaccommodate those concerns. Moreover, the impact of the revisions
inthe evidentiary update to aselecta parallel route along the Lougheed Highway resulted in a minor reduction
to project cost. Further, none of the interveners tookissue with the proposed route although BCOAPO has
raised concernwith regard to whether further changes willbe required. The Panel notes that there was no
evidence tosuggestthatsignificant route changes would be required. Therefore, we do not considerit
necessary to provide afinal routingreport as suggested by BCOAPO. However, inthe event changes are
required, the Panel agrees with the parties thatthere will be aneed to update and advise the Commission on
route changes.

2.3.4.1 Routechanges

As noted, while unlikely, itis possible that furtheradjustments to the route could be required. If, after detailed
design, anotherroute emerges as a feasible alternative, FEl proposes the following process:

..to update the Commission about the alternative route, including any project cost and schedule
impacts and additional consultation that may be required. FEl expects the requirement for
furtherreview would be based on the extent of the proposed route change. Whilea minor

7 bid., p. 19.
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change may require little or noreview, asignificant change may require amore detailed
Commission review.'*°

Intervener submissions

CEC submits that significant route changes are unlikely butitis reasonable fora processto be in place to deal
with suchissuesastheyarise. It considers FEI’s approach to management of route changes to be appropriate. ***
BCOAPO notesthatthereissignificant uncertainty as to the final routing of the pipeline. Further, it states that
this combined with potential challenges due to inadequate First Nations consultation, the cost of
accommodation, unknown subsoil conditions and inability to obtain permits inatimely manner could resultin
cost increasesinthe tens of millions of dollars. Because of this, BCOAPO recommends that FEl be required to
provide afinal report on routing which includes aClass 1 estimate.'*?

FEl reply

FEI submits thatthereisno “significant uncertainty” related to the final routing as stated by BCOAPO. FEI
acknowledges that a detailed design for afully engineered final pipeline route alignment will occur after
grantingthe CPCN. However, itasserts thatif the approved routing is no longerfeasible it willupdate the
Commissioninthe eventanother route emerges as a feasible alternative. FEl also asserts thatit will provide
regularprogress reports to the Commission and therefore thereis no need forfinal reporton routingas
suggested by BCOAPO.

FElI submitsithas provided aClass 3 estimate forthe preferred alternativeinthe Application as required by the
CPCN Guidelines and BCOAPO did not make any information requests on this subject, or attempt to define what
a Class 1 estimate entails. FEl explains that a highly accurate estimate would not be achievable in this case until
the projectis sufficiently advanced such that the detailed project design is completed, thatall contractsarein
place, and most contingency can be released; a pointat which the project could not be terminated without
having already incurred significant costs and potentially termination penalties. FElis notaware of, and BCOAPO
has certainly not noted, any past requirement for Class 1 estimates from the Commission.**

Commission determination

The Panel agrees with FEl that there is no “significant uncertainty” related to the final routing and agrees with
CEC that significant route changes are unlikely and itis reasonable fora processto be in place to deal with such
issues astheyarise. The Panel acknowledges the detailed design of afully engineered final pipeline route
alignmenthas notyetoccurred. Therefore, there is some chance the final pipelineroute alignment will require
adjustment. It would be expected that different route alighment changes present different risks, costs and
consultation requirements. Therefore, thereisaneed forongoingoversight of the projectand a requirement to
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update the Commission on any proposed route alignment change and approval from the Commission forany
material route alignment change before commencing construction onthe new alignment.

Accordingly, the Panel directs FEI to report to the Commission on all proposed route alignment changes. If the
proposed route alighnment change is material, forinstance, the route moves to a different road, FEl must seek
approval fromthe Commission for the change to the route at least 90 days before constructionis proposed to
commence onthe new alignment. Inthe application foramaterial change to the route alignment, FEl is to
include the justification, cost, schedule, risks, and consultation.

The Panel agrees with FEl that a final report on routing, which includes a Class 1 estimate, isnotrequired fora
CPCN application. A highly accurate estimatewould not be achievable until the detailed project designis
completed and all contracts are in place. However, as noted throughout this decision, the Panelexpects FEl to
refine and update project cost estimates as the project progresses and to provide thisinformationtothe
Commissioninatimely manner.

The Panel agrees with the partiesthatthere will be aneedto update and advise the Commission on route
changes. The process for and content of any such updatesis discussed furtherin Section 6.

The Panel approves the Coquitlam Gate IP pipeline route as proposed.

2.3.5 Construction methodology

Trenched and trenchless construction total approximately 58 percent of the base cost estimate. These
components are identified as the key risk drivers for the overall project capital cost, and have the largest
potential impact on the project cost. *** Given this, itis appropriate for the Panel to consider whetherthe

construction methods have been sufficiently defined and justified.

In its Final Argument, FEI submits that the Coquitlam Gate IP pipeline will be constructed by one pipeline
construction contractor beginninginthe summer of 2018. FEI explains thatthe construction of the pipeline will
traverse areasincludingarterial trafficroutes, residential streets, green areas and streams and this will present
different construction challenges and constraints and require specificconstruction techniques. Trenchless
construction will be usedinareaswhere itis not possible to excavate atrench or it is necessary to minimize the
surface impact. The final determination of the most appropriate method will be site specificforeach crossing
location and may involve different trenchless techniques for different locations.

FEI explainsthe detailed engineering phase of the Project willcommence afterapproval of the CPCN, and
include asuite of site investigations and site surveys which will furtherinformthe projectteaminterms of sub-
surface uncertainty andrisk. At the trenchless locations, deeper boreholes, down-hole testing, sampling and off-
site labtesting and geophysical profiling will be utilized to build acomplete picture of the sub-surface
conditions. Asthe project develops, the detailed design, routing and construction planning will be developed

%4 Exhibit B-4, BCUC IR 1.23.1.
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and tailored to mitigate identified risks associated with trenched and trenchless pipeline construction and
installation where feasible, will be based on the site investigations findings and analysis. Residual risk that
cannot be mitigated through existing controls ora risk treatment plan will be mitigated through appropriate
contingency allocation.™*

In response to BCUC confidential information requests FEl e laborates on why itassumed trenchless construction
at certain crossings and notes the estimated cost of these crossings using trenched constructionis less
expensive. FEl also confirms, if itis determined that these crossings could be constructed usingtrenched
construction, thentrenchless equipment will not be required, and instead excavators will open cut the crossing
and install the pipeline using typical trenched techniques.**°

In its Final Argument, FEl also submits:

A detailed mitigation plan to address the specific construction impacts at each location will be
developedin conjunction with further route design to finalize an exact pipeline alignment. A key
aspectof this effort will alsoinvolveidentification and mitigation of impacts to institutional
access, emergency responseroutes, emergency services mobilization and pedestrian and public
transit. The development of Project planstoimplement appropriate mitigation measures will
involve ongoing consultation with affected municipalities, major stakeholders and local
residents, transit operators, and businesses, and will minimize disruptions to the communities
as much as possible. Examples of possible measures to reduce the impacts to accesses,
pedestrianand publictransitincludetailored construction staging, construction scheduling and
timing, temporary rerouting of bicyclelanes and bus routesincluding temporary relocation of
bus stops, coupled with appropriate signage, messaging and early warning and notification. **’

Intervener submissions

“The CECissatisfied with the construction proposal and recommends the Commission accept the construction
proposal as appropriate.”**®

Commission determination

The Panel agrees with FEl that trenchless construction should be used in areas where itis not p ossible to
excavate atrench or necessary to minimize the surface impact. However, FEl has not provided sufficient
evidence todemonstratethattrenched constructionis not possible or thattrenchless construction is necessary
to minimize the surface impact at the crossinglocationsidentified the Application. As such, the Panel considers
thereisa needforFEl to furtherinvestigatesite conditions and further justify the construction methods for
these crossings before commencing construction.

Accordingly, the Panel directs FEI to report the findings of more detailed site investigations at the proposed
trenchless crossings and provide furtherjustification of the construction method prior to commencing
construction at each crossing. Afterthe detailed site investigations are complete, FEl must update the project

%5 EE| Final Argument, pp. 44-45.
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"7 EE| Final Argument, p. 45.
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execution capital cost summary estimate and submit this information to the Commission. The estimate accuracy
range and the project contingency amount should be updated at this time. FEl is to discuss any changes to risk
and projectschedule that resultfrom the findings of the detailed site investigations.

Similarly, the Panelnotes that FEl has notyet performed detailed sub-surfaceinvestigations at the proposed
trenchless construction locations and we considerthisinformation valuable as it would betterinform the project
cost and risks. Forthat reason, the Panel directs FEI to report the findings of the detailed sub-surface
investigations and update the project execution capital cost summary estimate afterthe sub-surface
investigations are complete. The estimate accuracy range and the project contingency amount should also be
updated at thistime. FEl is to discuss any changes torisk and project schedule that result.

The Panel notesthatin most cases the risks and costs of trenchless construction are higher than trenched
construction. Given the potentialforamaterial difference, the Panel directs FEI to report on any changes from
trenched construction to trenchless construction prior to commencing construction as part of its quarterly
progress reports outlinedin Section 6.1.

The Panel finds FEI’s plan to develop a detailed mitigation plan to address the specific construction impacts at
each location in conjunction with finalizing an exact pipeline alignmentis appropriate.

2.3.6 Projectschedule and otherapplication requirements

Projectschedule

The Coquitlam Gate IP Projectis proposed to be undertaken startingin 2018. Table 9 provides alisting of key
milestones and estimated completion dates. **’

Table 9 Coquitlam Gate IP Project Schedule Milestones

Activity Date

Concept Development Completed
CPCN Preparation July 2013 — Dec. 2014
CPCN Filing Dec. 2014
CPCN Approval Q3 2015
Start_[!l el}e_liled Engineering, material Oct. 2015
gpecification and confract development

Materials Tendering and Orders Placed Aug. 2016
Award Contractor June 2017
Submit OGC Application Sept. 2017
OGC Pipeline Approval Jan. 2018
Materials Delivery Mar. 2018
Consfruction Start April 2018
In Service Mov. 2018
Restoration June 2019

49 ExhibitB-1, p. 90.
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In orderto meetthe 2018 proposedin-servicedate, FEl has requested Commission approval of the CPCN prior
to the end of December 2015 so that detailed routing and design can beginin early 2016 to enable procurement
of longlead materialsin late 2016."*

Otherapplication requirements

Construction and operation of pipelinesis subject to OGCregulationand governed by the OGAA. As noted in
Table 9, FEl expectstofileits pipelineapplication with the OGCin September of 2017. The pipelineapplicationis
a significant undertaking and FEl expects considerable project technical scrutiny from the OGC. Compone nts of
the Applicationinclude:

e Publicand First Nations consultation;
e land oraccess rights;

e Archaeological requirements;

e Designreviews;and

e Environmental permits and approvals.

OGC approval isrequired foreach component prior to the start of construction.

Municipal permits

FEl is currently identifying all municipal and city permits required to ensure construction and installation of the
Fraser Gate IP pipeline meets all bylaws and guidelines and will acquire them priorto the start of construction.

Otherpendingoranticipated applications

FEI has identified other pending oranticipated applications. Highway 1and 1°° Avenue interchangeareas are
underthe jurisdiction of the Ministry of Transportation and Infrastructure and, as a result, FEI will be required to
obtain Highway Use Permits. FEl states that otheragency notifications, permits orapprovals are anticipated
includingunderthe Fisheries Act, Species at Risk Act, Water Act, and Heritage Conservation Act. The projectis
not expected torequire an Environmental Assessment Certificate pursuant to the British Columbia
Environmental Assessment Act or require ascreening underthe Canadian Environmental Assessment Act, 2012.

In addition, the Coquitlam Gate IP Project may involve the acquisition of new land and access rights for an
approximate 70 metres of the proposed route alignment between Boundary Road and Highway 1. FEI will
finalize any new land and access right negotiations once approval of this Application is received.">*

10 EE| Final Argument, p. 47.
1 ExhibitB-1, pp. 92-93.
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Commission determination

The Panel finds that the project schedule and preparatory work for filingits OGC application and other
required permits and applications to be reasonable. The Panel directs FEI to provide regular updates on these
itemsin accordance with reporting requirements as laid out in Section 6.1.

2.3.7 Projectcosts and accounting treatment

FEl states that the total anticipated cost of the Coquitlam Gate IP pipeline projectis expected to be $242.825
millioninasspentdollars. Thisincludes $12.351 millionin AFUDC and abandonment/demolition costs of $4.169
million. The project will have alevelized rate impact over 60 years of $0.100/GJ. As noted previously, this
equatesin 2019 to an annual impact of $11.40 for a normal residential customer.™’

FEI’sestimate is based on AACE Class 3 level of project definition and design. Individual cost elements consist of
historical costs, non-binding quotations and projections with an expected cost accuracy estimate in line with the
Class 3 estimate. FEl states thatits estimates are based on the most recent studies and available information
with the pipelineexpected to be inservice by October2018. The annual escalationrate is 4.5 percent. Thisis
based on the ten-yearaverage escalation rates as per Statistics Canadaforindustrial construction and line pipe
for 2002 to 2012.***

FEI conducted a formal risk analysis, including a Monte Carlo analysis, of the projectand used the resultsin
determiningthe appropriate contingency. The Monte Carlo P10/P90 risk range and the P50 value resultsin
accuracy range of -16.3 percent/+21.7 percent. Thisisin line with the AACE Class 3 estimate level of accuracy
and confirms FEI’s selection of a prudent contingency amount.***

The project Class 3 capital cost estimate was revised to reflect the new selected preferred route selection. The
new route alignment has resulted in an overall reduction in the Class 3 cost estimate impacting owner’s costs,
materials, and construction costs. FEl states that the same risk profile appliesto the new route selection and the
same contingency is therefore applied to the Class 3 cost estimate. ">

The accountingtreatment proposed by FEl is to assign the costs to accounts on the following basis:

e Gas Plantin Service: $226.306 million (capital cost) plus $12.235 million AFUDC

e Negative Salvage Deferral Account: $4.169 million (abandonment/demolition costs) plus $0.115
million AFUDC"*®

The allocation of costs will be in accordance with Generally Accepted Accounting Principles (GAAP) and the
Uniform System of Accounts for Gas Companies."®’

2 ExhibitB-1-6, pp. 13, 25.

>3 ExhibitB-1, pp. 95-101; ExhibitB-13, BCOAPO IR2.2.1, 2.2.2
% bid., pp. 100-101.

5 ExhibitB-1-6, pp. 14-15.
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In additionto the capital costs there are LMIPSU Application costs and LMIPSU Development costs. The
application costsinclude legal costs, consultant costs, Commission costs and Commission approved intervener
costs. The development costs include costs for project management, engineering and consultant’s costs for
assessingthe potential design and alternatives and associated costs incurred prior to Commission approval of
the projects.'”®

FEl isrequesting approval under sections 59-61 of the UCA to add these costs to two new deferral accounts
(LMIPSU Application Costs accountand LMIPSU Development Costs account), attracting the weighted average
cost of capital until they enter rate base on January 1, 2016. FEI proposes a three-year amortization period for
both accounts.*>

The estimated LMIPSU Application cost (includes both projects)is $1.307 millionin as spentdollars, plus $0.080
million in weighted average cost of capital (WACC) return, less atax offset of $0.340 million foratotal of $1.047
million.**°

The estimated LMIPSU Development cost for both projectsis $2.929 millionin as spentdollars, plus $0.215
millionin AFUDC, less atax offset of $0.762 million for atotal of $2.382 million. Of the total, 93 percentis
attributed to the Coquitlam Gate IP Projectand 7 percentto the Fraser Gate IP Project.™®*

Intervener submissions

CEC submits that FEI has the requisite expertise to design and develop the proposed projectin accordance with
best practices and recommends the Commission accept the proposed project design subject to the correction of
any flaws that may be identified. CEC submits the projectis appropriately costed ata Class 3 estimate level.*®

BCOAPO does not specifically provide its view on the project cost estimate orthe contingency. However,
BCOAPO submits that based onthe AACE Class 3 cost estimates provided and the potential for other changes “it
isnot unreasonable to suppose costs could increase by tens of millions of dollars above the current cost
estimate.” BCOAPO proposes the establishment of adeferral account to capture the difference between the
current Class 3 estimate and the actual construction costs.

Ifthe projectisapproved by the Commission BCOAPO recommends that FEI be required to submita Class 1
estimate. If the Class 1 estimate is materially different from the estimate in the application, BCOAPO proposes
an ‘abbreviated’ hearingin which FEl would be required to explain these changes. BCOAPO further suggests the
Commission could establish a variance account from which the utility would book costs that would be subject to
disallowanceif it were found that the utility had not acted prudently orfailed to putin place adequate

. . 163
mechanisms to contain costs.

8 ExhibitB-1, p. 139.

9 ExhibitB-1, p. 139.
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BCOAPO does not oppose the recovery of the LMIPSU application and development costs. However, itargues
that these costs should attract FEI’s shortterm interest rate ratherthan an interest expense equaltothe
WACC.'**

FEl reply

FEI's position with respecttothe creation of a deferral accountto capture the difference between the applied
for costs and the actual costs is that such an accountis contrary to the presumption of prudence inherentin
currentregulatory practice. FEl sees that creating such an account assumes thatany amount over the forecast
costs is sufficient to rebut the presumption of prudence and trigger a prudency review. *®® FEl further states that
the Commission has the ability to overseethe progress of the projectsand has tools, such as a prudency review
to examine costsincurred forthe projectif required.*®®

FEI furtherarguesthat BCOAPQO’s call for the submission of aClass 1 estimate should be rejected because:

e [tisnota practical or reasonable approach;

e FEl has filed aClass 3 estimate as required by the CPCN Guidelines and to go beyond thiswouldincur
unnecessary costs that would be borne by FEI customers;

e FElisunaware of any previous requirement by the Commission forany projectto file aClass 1 estimate;
and

e Thefilingofa Class 1 estimate would have no materialimpact on subsequent project costs. **’

With respectto BCOAPQO’s submission thatthe LMIPSU application and development deferral accounts should
attract interest at FEI's shortterm interestrate ratherthanthe WACC, FEl argues that BCOAPO has not provided
a persuasive justification forits proposal which is contrary to the current practice i n FEI. The Commission has
consistently approved interest based on WACC for FEl in other CPCNs such as the Huntingdon Station Bypass
and the Muskwa River Crossing.®®

Commission determination

The Panel finds that the estimated project cost of the Coquitlam Gate IP Project meets the CPCN Guidelines
and the proposed accounting treatment of the costs incurred is appropriate. Additionally, the Panel approves
the establishment of two new deferral accounts, the LMIPSU Application Costs account and the LMIPSU
Development Costs account. Both accounts are to attract interestatthe WACCuntil enteringinto rate base. The
accounts are to be transferred to rate base and amortized overathree-year period commencingJanuary 1,
2016.

The Panel recognizes that, as discussed in Section 2.4.4, an amendment to the estimated cost may occur when
greater certainty is obtained as to the amount of trenchless construction that will be needed.

** bid., p. 10.
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The Panel based its determination on the Class 3 cost evidence provided and notes that no party challenged the
validity of the AACE Class 3 estimate. Nonetheless, we do acknowledge BCOAPQ’s submission that there are
various factors that could lead to a cost overrun beyond the parameters of a Class 3 estimate. However, the
Panel finds the proposals that BCOAPO puts forward with respect to the establishment of a variance account
and requiring FEl to file a Class 1 estimate to be unnecessary and could impose unnecessary costs on FElI
customers. The Commission oversightas setout in Section 6.1, coupled with the ability of the Commission to
invoke aprudency review if warranted, provides an appropriate balance interms of protection of FEl ratepayers
and regulatory efficiency.

The Panel finds FEI's proposed accounting treatment for capital costs to be in accordance with GAAP and the
Uniform System of Accounts for Gas Companies and notes that, apart from BCOAPOQ’s proposal for a variance
account, no party took issue with it.

All parties supported the recovery of the LMIPSU application and development costs. The Panel considers
BCOAPQ’s submission to apply FEI’s short-terminterest rate to these costs rather thanthe WACCis not
persuasive and lacks an evidentiary basis. For this reason the Panel finds the setting of the interest rate should
continue to follow the practice that has been applied to previous FEI CPCNs and be based on FEI’'s WACC.

3.0 FRASER GATE PROJECT
3.1 Project description and keyissues

FEl identifies the Fraser Gate IP pipeline as being “vulnerable tofailuredue to lessthan 1:2475 year seismic-
induced ground movement event.” It serves approximately 171,000 customers and isa major natural gas supply
source to Vancouver, Burnaby and the North Shore. Located in an urban area in South Vancouver, FEl statesthat
its failure due to a seismic event could potentially impact these customers for a prolonged period of time.**’

In its Application, FEl described the Fraser Gate IP Project as involving the replacement of asection of NPS 30”
pipelineoperatingat 1200 kPatotalling approximately 500 metres. The pipeline sectionin question was
constructed and commissioned in 1958 and extends from the Fraser Gate Station located at the 2700 block of
East Kent Avenue through to the corner of East Kent Avenue and Elliot Streetin South Vancouver. The pipeline
specifications called foralike sized NPS 30” pipelineto replace the existing pipeline section which does not meet

FEI's seismiccriteria of resistance toa 1:2475 yearevent.'”®

FEl indicatesthatit has subsequently undertaken further study of soil conditions and seismicanalysis as outlined
inits response to BCUC IR 1.31.4. The informationrequest queried whetheritwould be prudentand cost-
effectivetodrill additional test holesin the affected area. Additional subsurface information was collected in
March and April of 2015 that, in conjunction with the seismicanalysis, allowed forachange to the amount of
pipe thatneededtobe replaced and still meet the seismic criteriabased on technical considerations. As aresult,

%9 bid., pp. 102-106.
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FEI has revised the scope of the Fraser Gate IP Project. It will now involve replacing 280 metres of pipelinerather
than the 500 metres thathad originally been proposed.’”*

There are a numberofissues arising with respecttothe Fraser Gate IP Project. Key amongthese are those that
relate towhetherthereisa needforthe projector whetherit could be delayed or put off indefinitely. Inits
review of FEI’s project proposal, the Panel considersanumberofissues. Included amongtheseare the
following:

e IsFEl'sreliance ona 1:2475 year eventcriteriareasonable?

e Istheseismicanalysis of soil conditions sufficiently compelling to justify moving forward with the
project?

e What weightshould be placed on the estimates of economicand financial impacts of afailure of the
Fraser Gate IP pipeline?

e Has FEl proposed the optimal alternative in terms of satisfyingthe need forthe projectand doingsoin a
cost effective manner?

Thissection will review theseissues, amongothers, and provide determinations on whetherthe Fraser Gate IP
Project should proceed and if so, how this can be best accomplished.

3.2 Project need

3.2.1 Description of the problem

FEI's primary reason for upgrading approximately 280 metres of NPS 30” pipeline near Fraser Gate Stationisthe
pipeline’svulnerability toa 1:2475 yearseismicevent. Injustifyingthe need forthe project, FEl has evaluated
the potential failure of the Fraser Gate pipeline against safety and economic consequences of such afailure.

FEI states that its Integrity Management Program (IMP) provides a systematicand comprehensive approach for
the management of risks related to hazards to FEI's pipelineassets. One activity element of the FEI’'s IMP is
SeismicHazard Management which reviews pipeline assets to ensure that pressure integrity is maintained so
that assetfailure does not pose ahazard to the publicfollowinga 1:2475 year seismicevent. Existing assets are
subjectto periodicreviews undertaken by FEland completed ata level of detail appropriate to an assessed
hazard. FEl states that a segment of the Fraser Gate pipeline is vulnerable to failure due to less than 1:2475 year

. .. 172
seismicinduced ground movement.

The safety concern related to the seismicvulnerability of the pipeline isinfluenced by a number of factors
including the predicted pipelinefailure mode and population density of the surrounding area. Relying upon a
widely referenced methodology outlinedin a paper, “A Model for Sizing High Consequence Areas Associated
with Natural Gas Pipelines, Gas Research Institute (GRI), 2000”, FEI estimates the immediate vicinity threatof a
pipelinehazard areato be a radius 83 metresfor this pipeline. Noting thatareview of the East Kent Avenue

Y1 ExhibitB-1-6, p. 19.
72 ExhibitB-1, p. 102.
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showsthere are residentialdwellings onthe north side of the street, FEl states thata “full-bore rupture of the
pipelineresultingfrom aseismicevent could therefore resultin significant publicsafety issues.”

An outage of the Fraser Gate pipeline due toaseismicevent by FEI's estimates could impact up to 171,000
customers. FEl has estimated economiclosses that could exceed $320 million for the general public, customers

and the company in the event of a pipeline failure.'”?

3.2.2 Third party studies

FEl states that to assess the need and justification forthe Fraser Gate IP Project it engaged third party experts
and itsinternal staff to conduct studies and reviews. Theseincluded the preparation of aseismicstudy, aloss of
supply assessment as well asan economic consequence of failure study.

Seismicstudy

Due to an identified seismicvulnerability on a Fraser Gate IP segment, DG Honegger Consulting (DGHC) was
engagedin 2012 to produce a site specificsummary report (Summary Report) designed to capture the level of
pipelinevulnerability and provide recommendations. In the Summary Report DGHC confirmed that the major
hazard identifiedin previous studiesitrelied upon “related to liquefaction and subsequent lateral spread
displacement of river banks crossed by the pipelines.” One such study, a Site-Specific SeismicVulnerability
Assessment of pipelinesegments near Fraser Gate Station prepared by Golder Associates (Golder) was
appended to the Summary Report.

DGHC reportsthat East Kent Avenue North (north of the railway tracks) lies outside the limits of potentially
liquefiable soil deposits but Golder estimates that fora return period of 1:2475 years ground displacement
hazardsfor the portion on the south side of the street “include lateral spread displacement of 1.6 m toward the
riverand settlement of 0.03 m.” The spread displacement for 475 years was estimated lowerat 0.3 metres. In
addition, the DGHC summary report states that Pipeline Research Council International guidelines stipulatethe
allowable compression strain for pressure integrity is 1.8 percent considering the ratio of wall thickness to pipe
diameterand based on this, the horizontal displacement capacity is approximately 0.5 metres. Although thisis
greaterthan the 475-year displacement estimate, itis well below the 1.6 metre estimate fora 1:2475 year
event.

DGHC provided two options toimprove pipeline response: replace the existing pipeline with a higher grade of
steel and thicker pipe wall or relocate the pipelineto East Kent Avenue North thereby avoiding the hazard."”*

Loss of supply risk assessment

FEI reports that its System Capacity Planning group undertook astudy using hydraulicmodelsin orderto
determine the potentialnumber of customersimpacted by the loss of specific pipelinesegments. The results
show that if the Fraser Gate IP system were to go out of service it could impact up to 171,000 customers.'”

73 ExhibitB-1, p. 103.
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Economic conseguence analysis of hypothetical gas serviceinterruptionsin the BC Lower Mainland

FEl retained HJ Ruitenbeek Resource Consulting Ltd. to prepare a report on the economicconsequences of
potential natural gas service interruptionsinthe Lower Mainland. The report was designed to provide an
economicassessment of potential economic costs resulting from unplanned outages impacting FEI’s natural gas
delivery operation. The study considered the following cost categories:

e Directfixed expenditures resulting from the outage;
e Relightcosts;
e Revenuelosses;and

e Service disruption costs.

As noted by the author, the work has been scoped to provide a quantitative estimate of the economic
consequences of acredible worst-case disruption of the gas supply in specificareas withinthe Lower Mainland
and “[o]utages and interruptions of the sort described in the report are rare events.”"’®

The report indicatesthata service interruption in the Fraser Gate IP pipeline could resultin costs of over $320
million.*”’

3.2.3 Reliance on 1:2475-year eventcriteria

In accordance with CSA Z662, the governing code forthis pipeline, and consistent with industry practice, FEI
seismicdesign guideline DES-09-02 requires an assessment of potential seismic risks and stipulates that pipeline
design must be sufficient to withstand seismicloadings foran event with areturn period of 1:2475 ye ars (2.5
percent probability of exceedance over 50 years). The standard furtherrequires that this be used as a basis for
“evaluating the level of strengthening needed for both new and existing pipelines.”*”®
criteriaisin alignment with both the 2005 Building Code of Canadaand its understanding of what other Lower

Mainland critical utility infrastructure operators apply as minimum criteria.'’”® Further, FEl confirms that the two
180

FEl states that its seismic

transmission pipelines supplying Fraser Gate Station can withstand a 1:2475 year seismicevent.

3.2.4 Operational flexibility and system resiliency

FEI describes the Fraser Gate IP pipeline and the Coquitlam Gate IP pipeline as single point of failure pipelines.
Thisis because currently, if either pipelinefailsthereis no alternate supply for all of the customersinthe other
pipelinesegmentto be supplied duringall periods. Lack of a back-up capacity can mean “there is no efficient
way to isolate stations or pipeline segments forin-service repair, replacement or reconfiguration for an
alternative feed without adversely impacting supply to customers.” FEI's position is that while both the

176 Ibid., Appendix A-5, pp. 1-2, 8.
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Coquitlam Gate and the Fraser Gate IP pipeline projects will individually improve system integrity and safety,
7181

“only together will they allow for full system resiliency....

Since the matters of operational flexibility and system resilience have been addressed in Section 2.3 no further
description of these factors with referenceto the Fraser Gate IP pipeline is required.

Intervener submissions

CEC submitsthat with the exception of the portion of the pipeline in question, the Fraser Gate pipeline system
has had noleaks and is capable of withstanding a 1:2475 yearseismicevent. However, CECacknowledges that a
full bore rupture of the Fraser Gate IP pipeline due to aseismiceventwould require acompleteshutdownand
couldresultinsignificant publicsafety and economicconsequences. Further, it notes thatin spite of the revised
understanding of the extent of soil susceptibility due to ground displacement, the estimates of the likelihood of
a seismiceventare not altered.

CEC accepts thatthe primary need forthe Fraser Gate projectis for seismicvulnerability as opposed to system
condition makingitdifferent from Coquitlam Gate. However, it submits that this description canlead to
inadequate analysis as aresult of failingto considerall the options such as that resulting from BCUC’s
information requests (resultingin areduction of the scope of the project). CEC submits that the “review of
alternatives as aresult of the regulatory process has resulted in an improved alternative beingidentified

providing significant benefitto customers.”***

BCOAPOQ s not insupport of the Commission approvinga CPCN for the Fraser Gate IP Project. BCOAPQ's position
isthat FEI has not demonstrated the need forthe projectat this time norhas it demonstrated the benefits of
moving ahead with the projectin conjunction with the Coquitlam Gate IP Project. It submits there hasbeenno
urgent need established to complete the projectinthe proposed timeframe and the project can be safely
deferred “foran extended period of time.”*** The need forimmediateaction in response to athreat to the
pipelineas proposed by FEl should be considered within the context of the likelihood of such an event occurring.
In its view the chance of a 1:2475 seismic-induced ground movement event occurringinthe nearfuture is highly
unlikely.

Concerning FEI's safety consequences, BCOAPO submits that the Company does not detail the types of public
safetyissuesthatcouldarise orwhetherthere were strategies to mitigate such an event. It also points out that
FEl does notaddresstechnologies which could be employed to shut off the pipeline.

With respectto FEI's assessment of service interruption potentialand economicconsequences, BCOAPO has
two concerns:

i) Inconsideringthe consequences of serviceinterruption, FEl fails to consider the impact of the Coquitlam
Gate IP pipeline; and

ii) Thefigure usedto calculate economicconsequencesis notreliable.

81 ExhibitB-1, pp. 20-25; FEI Reply Argument, p. 6.
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BCOAPO submits that FEl fails to address the interplay between the Fraser Gate IP and Coquitlam Gate IP
pipelines stating that if the preferred Coquitlam Gate optionisapproved there will be fullresiliency. Further, a
disruption of the magnitude required to resultin catastrophicfailure would also “likely have catastrophic
impacts on the residential, commercial and industrial services on thatline.” Moreover, “many utility services
would likely be disrupted and the actual economic costs would be largely dependent [on] which utility was last
to provide resumption of service.”***

FEl reply

FEl states that BCOAPQ'’s position as to the Fraser Gate IP Project need rests on three mistaken premises:

i) Identified seismicvulnerabilities and consequences should be ignored.

ii) The Coquitlam Gate IP Projectalone will remove seismic vulnerability associated with a portion of the
Fraser Gate IP pipeline; and

iii) High consequence, butlower likelihood, risks should not be mitigated."®

FEI states that the UCA obligatesitto maintainits equipmentinaconditiontoallowitto provide service to the
publicthatis in all respects adequate, safe, efficient, justand reasonable. It points out that its seismic hazard
managementactivity is designed to ensure pressure integrity is maintained following ground displacements
related to an earthquake and will not pose a hazard to the publicwhen there is a failure of identified assets. **°

The 1:2475 yearreturn period standard is not arbitrary and CSA Z662, the Oil and Pipeline Systems technical
code, requiresthe anticipated seismicloading be part of oil or gas pipelinedesign criteria. Further, FEI's seismic
design guideline DES-09-02 requires that pipeline design be sufficient to withstand a 1:2475 year event. FEI
statesthat the proposed portion of the pipeline to be replaced and upgraded is a particularly vulnerable part of
the system. The remainder of the Fraser Gate IP pipelinehas been judged satisfactory to withstand a 1:2475
yearseismiceventas are the two transmission pipelines supplying the Fraser Gate Station.*®’

FEIl states that the safety concernrelated to pipeline seismicvulnerability is influenced by factors like predicted
pipelinefailure mode and population density. Further, the 83 metre hazard arearadiusis an estimate and given
the urban nature of the site, afull-bore pipeline rupture “presents obvious and significant safety issues.”
Concerning BCOAPQ’s submission that the chance of a seismic-induced ground movementis highly unlikely, FEI
points out that BCOAPO fails to explain why it should not followthe applicable standards for this Fraser Gate IP
pipelinesegment orwhy this should be an exceptionto FEI's seismichazard management process. FEl asserts
that BCOAPO, with no evidentiary basis, speculates on otheralternative s but failed to canvass these alternatives
inthe workshop ortwo rounds of IRs. **

FEI considers systemresiliency to be animportant matter stating that completing both projects would resultina
resilience to serve customers through potential future failure events as well as for repairs. It disagrees with
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BCOAPOQ’s assertionthat there willbe full resiliency if the Coquitlam Gate is approved. In the event of a full-bore
rupture resulting from aseismicevent, the Coquitlam Gate IP pipeline capacity could be exceeded thereby
resultingin system outages. The potential consequence of such an event could impact up to 171,000 customers
with economiclossimpacts.'®

Commission determination

The Panel finds that FEI has justified the need for the Fraser Gate IP Project.

As a utility FElisrequired by section 38 of the UCA to provide “a service to the publicthatthe commission
considersisinall respects adequate, safe, efficient, justand reasonable.” FEl has identified the Fraser Gate IP
pipelineas beingvulnerable to failureinthe event of a 1:2475 yearseismic-induced ground movement event
and has concluded that thisis a safety risk to its ratepayers. In reaching this conclusion, the Company hasrelied
upon studies conducted by expertsin thisfield such as DGHC that have supported the position that the pipeline
could not withstand a 1:2475 year seismic-induced ground displacement event. DGHC have also noted that a
seismicvulnerability assessment prepared by Golder willdirectly impact residents withinthe hazard area. None
of the interveners disputed this evidence and therefore the Panel concludes that these estimates can be relied
upon and acceptsthem.

The Panelis not persuaded by FEI's assertions that completion of this work will impact resiliency. Asnotedin
Section 2.3, FEIl describes system resiliency as the ability toisolate pipeline sectionsinan emergency without
impacting supply toits customers. In our view replacing the vulnerable section of pipe as proposed by FEI will
resultina reduction of the risk of a major emergency event occurring. However, it does notimprove resiliency
as it does little toimprove handling of such an eventifitwere to occur.

A secondrelated question is whether the 1:2475 year event criteriaasrelied upon by FEl is reasonable. The
Panel considersitimportantto have standards in place that are both practical and reasonable and reflect the
risk to the safety of ratepayers and nearby residents. FEl has made a compellingargumentthatrelyingon
criteriabased ona 1:2475 yearseismiceventis not only reasonable butis consistent with industry practice. In
addition, its seismicdesign guideline DES-09-02 has beenin place forsome time and isreflectedinthe two
transmission pipelines leadinginto the Fraser Gate Station. The Panel notesthat CECtakes no issue with the
1:2475 year criteriaand BCOAPO provides noreason as to why the existing criteria should not be followed.
Giventhis evidencethe Panelis persuaded that the application of 1:2475 year seismicdesign criteria for this
segment of the Fraser Gate IP pipeline isappropriate and acceptsit.

The Panel acknowledges the position of BCOAPO with regard to the likelihood of a 1:2475 yearseismicevent
occurring, but question whetherthe project can be safely deferred overan extended period. We note that
BCOAPO provided norecommendation as to whenitis appropriate to complete the project.

While not determinative, the Panel places little weight on the economicanalysis of hypothetical gas service
interruption as provided by FEI. Ascommented uponin Section 2.3, the study submitted represents a worst-case
scenario and needs additional rigorifitistobe relied upon.

%9 |bid., pp. 16-17.
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3.3 Evaluation of alternative options
3.3.1 Introduction

Giventhatthe Fraser Gate IP pipeline has beenidentified as vulnerable to failure due to aless than 1:2475 year
seismicground movement, FEl has described the objectives of any alternative to be considered as follows:

e Achieve FElI'sseismiccriteriaof resistancetoa 1:2475 year event;
e Mitigate the safety risk posed by the pipeline as a result of seismicvulnerability;
e Mitigate the economicrisk posed by the pipeline as aresult of seismicvulnerability; and

e Address constructability, operational and safety factors, such as routing constraints, proximity to
adjacentutilities and appropriate construction techniques, limiting interruption of flow of gas during
construction and commissioning and allowing sufficient space to work around existing piping and
components.**

3.3.2 Review of pipeline alternatives and route considerations

FEl states that it considered two alternatives; do nothing orabandon the existing pipelinesegmentand replace
with a like pipelinewith ahighergrade of steel and thicker pipe wall in order to mitigate the seismicrisk.

Alternative 1— Do nothing

FEI notesthat “Do Nothing” will prolong the risk and does not meetany of the objectives forthe project.
Therefore, this alternative was rejected outright.

Alternative 2— Pipeline replacement

Inits Application FEl proposes replacing the existing segment of the Fraser Gate IP pipeline with anew 500
metre section of NPS 30” pipeline from the outlet of the Fraser Gate Station to the corner of East Kent Avenue
and Elliot Street. FEl states that the pipe design, material selection, construction and testing willensure the
Company’s design objective of maintaining pressure integrity while posing no hazard to the publicfollowing
ground displacements from a major earthquake. The project cost estimate was $14.855 million (based onaClass
3 estimate, 2014 dollars, excluding AFUDC).***

As notedinSection 3.1, the Company revised the scope of the project as a result of further study of soil
conditions and seismicanalysis. It conducted additional review of seismic susceptibility along with its experts at
TestHole AH95-2 and there is no earthquake-induced hazard threat to the pipeline from thatlocation to the
westand north. It also conducted furthertest holesto determine more precisely where soils change and
initiated further seismicanalysis to determine the appropriatelength of pipelinereplacement to avoid
unacceptable stressinthe transition zone between new and existing pipe. The proposed scope has now been
revised toreplace approximately 280 metres of NPS 30” pipeline. The new pipe will extend from the Fraser Gate

%0 ExhibitB-1, pp. 106-107.
1 bid., pp. 107-108.
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Stationto a point 30 metres east of where the existing NPS 30” pipelinegoes north to pass beneath the
Canadian Pacificrail line. The revision resultsin a revised forecast of $8.990 millionin as spent dollarsincluding
AFUDC of $0.419 million.**?

BCUC IRs 2.20.2 to 2.20.5 examined the potential of addressing the problem by ground improvement as
compared to the proposed replacement of pipeline. FEI reports that this approach would face several challenges
and would cost significantly more.'*?

Intervener submissions

CEC takesissue with the FEI’s characterization of the do nothing option as unacceptable or not feasible and
submitsthatthisis notreally an alternative. CECsubmits there is a potential forinadequate analysis as defining
alternatives at this levelfails to allow “the subdivision of options within afeasible direction to enable
examination of true alternative.” In this case, FEl was challenged with respect to the requirementtoreplace a
full 500 metre section of pipeline. When the Commission asked the Company whetherit would be prudentto
examine additionaltest hole data, the alternative proposed by the Commission was superior and less expensive
than the option proposed by FEI. CEC submits that a review of the alternatives resulting fromthe regulatory
process resulted in animproved alternative of significant benefit to customers. This should be approved. ***

Commission determination

The Panel accepts the proposed change of scope for the Fraser Gate IP pipeline and finds the approximately
280 metre NPS 30” pipeline operating at 1200 kPa as proposed by FEI to be the optimum alternative.

The Panel considers the additional analysis conducted by FEl to determine that the shorter 280 metre pipeline
meets the requirements of the projectis asignificant benefit to ratepayers. Not only are there cost benefits
related tothe scope change but, inaddition, the reductionin scope willlead to acorrespondingreductioninthe
amount of disruption caused by the projectand inthe Panel’s view, the amount of time required to completeit.

3.4 Project design and management
3.4.1 Introduction

As outlinedinthe Application and evidentiary update, the project scope includes the design, routing,
construction and commissioning of what will now be approximately 280 metres of new and upgraded NPS 30”
pipeline. The main project components are:

e The NPS 30” Fraser Gate IP pipeline that will operate ata MOP of 1200 kPa;

e The pipeline will be designed in accordance with CSA Z662 Section 12 for ‘Gas 3 Distribution Systems’ to
operate at hoop stresses of less than 30 percent of the specified minimum yield strength of the line
pipe; and

92 ExhibitB-1-6, pp. 19,22; ExhibitB-1-1, p. 20.
193 ExhibitB-11, BCUC IR 2.20.2-2.20.5.
%% CEC Final Argument, pp. 25-26.
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e The pipeline design will follow the FEI Seismic Design Guideline (DES-09-02).

FEl states that the pipelineisto be constructed and installed predominantly within existing road allowance as
within an urban environment, transportation corridors provide the most feasible alignment opportunities. ***

The Panel notes that there are a number of areas in Section 2 of this decision, the Coquitlam Gate IP Project,
where there have beenfindings or determinations that are applicable to the Fraser Gate IP Project. These
include ILI capability, the CP system and abandonment plans. To avoid unnecessary repetition these will not be
addressed againinthissection.

3.4.2 Designandengineering

Design, construction and operation of pipelines for natural gas must be in accordance with OGC regulations and
CSA Standard Z662-11 “Oil and Gas Pipeline Systems.” Therefore, in addition to adherence to FEl internal
standards, the Fraser Gate IP Project will be developedin accordance with any applicable statutory standards
and codes. The list of applicable industry standards and specifications for this project are identical to the
Coquitlam Gate IP Project and have been listedin Table 5in Section 2.3.2.*°

Concerning pipe specification, FEl states that the steel grade was increased to one higherthan what is required
for hoop stress. Based on the completed preliminary design work, the wallthickness and steel grade selected
are 11.1 millimetres and Grade 483 respectively. Further seismicand stress analysis will be completed to
validate these during the detailed design phase.

CSA Z662 requires external coatings as afirst level of defense against corrosion. FEl has chosen an outer wrap to
be comprised of an anti-corrosion coating layerand a90 millimetrelayer of reinforced concrete. This coating
has beenselected due toits durability, high quality industry acceptance and its conduciveness to an urban
location.

FEI confirms thatthere is no requirement for design upgrades, modifications or station replacements as part of
the segmentreplacement forthe NPS30” Fraser Gate IP pipeline. It also confirms that management of the
pipelineintegrity will continue to be within the IMP. Activities willinclude the following:

e Monitoring of the CP systemin accordance with regulatory requirements and industry practice.

e Third-party damage prevention activities including the permits and inspection process and safety
awareness programs forthe public.

Operations and maintenance activities will continue as before with the Company’s standards and procedures for
IP pipelines and stations.

%5 ExhibitB-1, pp. 111-112.
1% ExhibitB-1, p. 114.
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In its Application FEl noted that it expected the majority of the replacement pipeline would be located within
existing road allowances with asmall portionin areas which may require new land oraccess rights. Due to the
reductioninthe route length of the replacement segment to 280 metres, FEl confirms that all of the work will
now be undertaken within the existing road allowance. FEl confirms that any existing NPS 30” pipeline will be
abandonedin place once the new pipeline is operating.

As the proposed pipeline replacementis occurringin urban areas, the Company acknowledges that the
installation work will be done in proximity to existing adjacent utilities and a significant number of utility
infrastructure services will be encountered. FEl has contacted major stakeholders including British Columbia
Hydro and Power Authority, Metro Vancouverand Translink regarding these activities and will continue to liaise
with them and address concerns during the detailed design and engineering work."®’

Commission determination

The Panel finds the design and engineering work done to date on the section of the Fraser Gate IP pipeline
and associated facilities to be satisfactory for this stage of the project and addresses the relatedissuesina
reasonable manner.

3.4.3 Routeselection

3.4.3.1 Background

FEIl states that the routing processforthe Fraser Gate NPS 30” IP pipeline follows industry practice with
consideration givento CSAZ662-11 Oil and Gas Pipeline Systems recommendations. In thisinstance, the typical
approach to routing a pipeline has been tailored due to the urban nature of the pipeline and uniquechallenges.
Route options have been evaluated against established criteriato establish the preferred option. Afinal stage in
the routing process will involve the development of detailed routing and engineering for the preferred
alternative. Thisinvolves further stakeholderand public consultation, detailed engineering, and comprehensive
site inspections.'®®

FEl states that the first step in the process is based onthe existing NPS 30” IP pipeline route at the East Kent
Avenue location and established aroute assessment corridor. To ensure all feasible route options are captured,
the selected corridor extends beyond the existing pipeline alignment on eitherside and allows for options
around perceived routing obstacles along the existing pipeline alignment. Municipality and major stakeholder
feedback, online sources, cartographic, engineering, and environmental constraint surveys were used toinform
FEI of key constraintsincluding geological and above and below ground man-made infrastructure. Following
establishment of aroute corridor, FEl identified feasible alternative route alignments within that route
corridor.**’

7 ExhibitB-1, pp. 114-117; ExhibitB-1-6, p. 21.
%8 |bid., pp. 117-118.

9 bid., p. 118.
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Preferred route option selection

FEI has identified three alternative East Kent Avenuearearoute options forthe Fraser Gate IP pipeline

replacement segment:

1. RouteOption1:is routedinthe East Kent Avenue South roadway from Fraser Gate to Elliot Street. In
the Applicationthisincluded ashort section within Gladstone Park.

2. Route Option 2: is located within East Kent Avenue North from Fraser Gate Station to Elliot Street (north
of existingrail lines).

3. Route Option 3: travels north from the Fraser Gate Station, then east on Kentto Jellicoe Streetand then
westalong Marine Drive to the intersection of Elliotand Marine Drive.

Route Option 1 was originally projected to be 540 metresin length butas discussedin Section 3.3.2, thiswas
laterreducedto 280 metres due toa furtherstudy of soil conditions and seismicsusceptibility. Route Option 2is
approximately 540 metres long and Route Option 3 is significantly longerat 1,000 metres.?*® A summary of the
screening of selection criteriaand scoring for Fraser Gate IP pipelineoptionsis presentedin Table 10. The
evaluation methodology, when applied to the options listed inthe Application, resulted in Option 1 (along East
Kent Avenue South) as beingthe preferred route.

29 ExhibitB-1, pp. 119-120.
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Table 10 Fraser Gate IP Pipeline Route Options Screening Matrix*®*

Fraser IP Route Selection

Option 1 2 3
Length (m) 20 600 1050
Impact and Vulnerability Weight East Kent East Kent Jellicoe Street
Considerations Avenue South | Avenue North | + Marine Drive
Weight Weight Weight
ed ed ed
Score | Score | Score | Score | Score | Score
Community'Stake holder
Health and Safety 15 4 &0 3 45 2 30
Socio-Economic 15 4 &0 3 45 2 30
Land Cwnership and Use A 2 10 3 15 4 20
Environmental
Ecology A 2 10 2 10 4 20
Cultural Heritage 5 E = E = e =
Human Ermvironment 15 2 30 2 30 3 45
Engineering/Technical
Fipeline Enginesring/Design L] 4 20 2 10 3 15
Fipeline Construction 10 4 40 2 20 3 30
Fipeline Operation A 4 20 2 10 3 15
System interface A 2 10 2 10 2 10
Adiacent Utilities A 4 20 2 10 3 15
Matural Hazards 10 3 30 4 40 4 40
Totals 100 i35 270 295
Ranking 3 2
Relative Cost 100% 112% 213%
Cost Ranking 2 3

Route Option 2 scored significantly lower than Route Option 1 (270 versus 335) primarily due to the high density
of third party utilities that would need to be relocated, the need for construction in close proximity to residential
propertiesand commercial interests and the level of trafficdisruption that would result. In addition, the cost of
Route Option 2 was higher. Route Option 3scored lowerto Route Option 1 (295 to 335) due to the pipeline
length necessitatingalonger construction window and resulting in greater community and stakeholderimpacts
than with Route Option 2. In addition, Route Option 3was more than double the cost. Therefore, Route Option

292\Worthy of note is the fact that Route
203

1 wasthe preferred choice with the highestranking and the lowest cost.
Option 1 has been shortenedto 280 metresand no longerhas any right of way issues.

%! ExhibitB-1, p. 127.
292 1bid., pp. 127-128.
293 ExhibitB-1-6, p. 21.
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Commission determination

The Panel approves the route for the Fraser Gate IP Project as proposed by FELl. In our view FEl has
appropriately assessed potential route options and proposes an option thatisless disruptiveto residents. In
addition, ithasdone soat a significantly lower forecast cost thaninitially proposed.

3.4.4 Construction methodology

In the Application, FEl explains that the Fraser Gate IP pipelineisto be constructed with the same pipeline
construction contractor as the Coquitlam Gate IP Project.’® It also states that construction managementforthe
Fraser Gate IP Project will include noise, safety, security, and traffic controls. 205

In the evidentiary update FEl explains that since the length of pipe has been reduced, ithas eliminated the need
to install new pipeline underthe Canadian Pacific Rail line requiring trenchless construction. *°® As aresult, only
the In Street Method is now required.

In response to BCUC IRs, FEl clarifies that afterthe replacement NPS 30” Coquitlam Gate IP pipelineit will be
possible toisolate the Fraser Gate IP pipeline without the use of abypass. FEI explains that thisis because the
increased capacity of the NPS30” Coquitlam Gate IP pipeline will be capable of supplyingthe Metro IP system

without any supply required from Fraser Gate. This results in a cost saving of $1.4 million.**’

Commission determination

The Panel finds that FEI’s proposal to use one pipeline construction contractor for both projects, to install the
Fraser Gate IP pipeline using In Street Methods, and to use noise, safety, security, and traffic controls is
appropriate.

3.4.5 Projectschedule and otherapplication requirements

Projectschedule

The Fraser Gate IP pipeline projectis proposed to be undertaken startingin 2018. Table 11 providesalisting of
key milestones and estimated completion dates.

%% ExhibitB-1, p. 128.
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Table 11 Fraser Gate IP Project Schedule Milestones

Conceptual Development Completed.
CPCN Preparation July 2013 — Dec 2014
CPCN Filing Dec. 2014
CPCN Approval Q3. 2015
pecification and contract development Oct. 2015
Materials Tendering and Orders Placed Aug. 2016
Submit OGC Application Sept. 2017
OGC Pipeline Approval Jan. 2018
Award Contractor June 2017
Materials Delivery March 2018
Construction Start July 2018
In Senice Nov. 2018
Restoration June 2019

Otherapplication requirements

Construction and operation of pipelinesis subjectto OGCregulation and governed by the OGAA. Asnotedin
Table 3.2, FEl expectstofileits pipelineapplication with the OGCin September of 2017. The pipeline application
isa significantundertaking and FEl expects considerable project technical scrutiny from the OGC. Components of
the applicationinclude:

e Publicand First Nations consultation;
e Land oraccess rights;

e Archaeological requirements;

e Designreviews;and

e Environmental permitsand approvals.

OGC approval is required for each component priorto the start of construction. **®

Municipal permits

FEl is currently identifying all municipal and city permits required to ensure construction and installation of the
Fraser Gate IP pipeline meets all bylaws and guidelines and will acquire them prior to the start of construction.

298 ExhibitB-1, p. 132.
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Otherpendingoranticipated applications

FEI states that agency notifications are anticipated under, but not limited to, the Fisheries Act, Species at Risk
Act, Water Act, and Heritage Conservation Act. Additional notifications, permits orapprovals may be required
fromthe City of Vancouver and the Agricultural Land Commission. FEl does not expect the project will require an
Environmental Assessment certificate orrequire screening underthe Canadian Environmental Assessment Act,
20122

Commission determination

The Panel finds the preparatory work and the projectschedule as prepared by FEIl to be reasonable and will
allow the project to proceed on a timely basis.

3.4.6 Projectcosts and ratepayerimpact

FEl statesthat the total anticipated cost of the Fraser Gate IP pipeline projectis expected to be $8.990 millionin
as spentdollars (including $0.419 million in AFUDC). The LMIPSU development costs estimated to apply to the
Fraser Gate IP Project are $0.210 million in as spentdollars plus interest of $0.013 million less a tax offset of
$0.055 million foratotal of $.168 million. Fora typical residential customer consuming 95 GJ peryear this would

equate to an annual impact of approximately $0.40 in 2019.°*°

The cost of the projectissubstantially less than the original Class 3 estimate of $18.107 millionin asspent
dollars (including AFUDC) as the cost estimate has been revised and now reflects the reduced scope of the
project.”'! Materials costs have decreased along with construction costs due to the decrease in project length. In
addition, construction costs have been favourably impacted by the elimination of the need forthe trenchless
crossing of the Canadian Pacific Rail line that had been proposed.”** Cost estimates were validated with
assistance of WorleyParsons.*"?

Cost estimates are based on an AACE Class 3 level of project definition and design. Individual cost elements
consist of historical costs, non-binding quotations, and projections with an expected cost accuracy estimate of
+30 percentto-20 percent. FEl states that its estimates are based onthe most recent studies and available
information with the pipeline expected to be in service by October2018. Anannual escalation rate of 4.5
percentisused. Thisis based on the ten-year average escalation rates as per Statistics Canada for industrial
construction and line pipe for 2002 to 2012.°**

FElI conducted a formal risk analysis, including a Monte Carlo analysis, of the projectand used the resultsin
determiningthe appropriate contingency. The Monte Carlo P10/P90 risk range and the P50 value resultsin an

29 ExhibitB-1, p. 133.
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accuracy range of -21.1 percentto +28.9 percent. Thisisin line withthe AACE Class 3 estimate level of accuracy
and FEl states it confirms the selection of a prudent contingency amount.”*

The financial evaluation of the revised preferred alternative is outlined in Table 12. FEI has made its evaluations
overa 60-year period as thisis consistent with the assumed useful life of the assets.

Table 12 Updated Fraser Gate IP Project Financial Analysis**®

Reduced Scope
Alternative 2 — Route
Option 1 — East Kent
Ave South
Estimate Accuracy Class 3
Total Direct Capital Cost excl. AFUDC {2014 $millions) 7.378
Total Direct Capital Cost excl. AFUDC (As-zpent (Smillions) 8.572
AFUDC (az spent ($milliong) 0.419
Total As-spent ($millions) 8.990
Annual Gross O&M (2014 Imillions) 0.001
Levelized Rate Impact § f GJ — 60 Yr. 0.004
PV Incremental Cost of Service — 60 Yr. (3millions) 10764

Intervener submissions

CEC supportsthe Fraser Gate IP pipeline project design as proposed by FEI. Specifically, CECsubmitsitis satisfied
with the design specifications and the route option selected (as revised) and considers them appropriate. In
addition, CEC points out that the billimpact on large and small commercial customersis small and considers the
cost iswarranted given the additional seismicsecurity the project provides to ratepayers. CEC states that
Commission approval of the project is appropriate.*’

In the eventthe projectisapproved, BCOAPO accepts FEI's proposed routing but raises concern with the wide
variability of costs related to a Class 3 estimate. Consistent with its position on the Coquitlam Gate IP Project,

BCOAPO recommends avariance account be established to capture the difference between projected and actual
costs.”™®

Commission determination

The Panel finds that the additional security resulting from an upgrade of 280 metres of pipeline to justify the
cost and therefore, the estimated project cost of the Fraser Gate IP Project and the proposed accounting
treatment for the costs incurred is approved.

1 1bid., p. 135.
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The Class 3 estimate combined with Commission oversight of the project as set out in Section 6.1 providesa
reasonable assurance with respect to the projected cost of the project and that actual incurred costs are
appropriate. Moreover, the impact on ratepayersis minimal.

The Panel finds the proposals that BCOAPO puts forward with respectto the establishment of a variance
account to deal with differences between the estimated costs and actual costs to be unnecessary. The
Commission oversight as setout in Section 6.1, coupled with the ability of the Commission toinvokea prudency
review if warranted, provides an appropriate balanceinterms of protection of FEl ratepayers and regulatory
efficiency.

4.0 OTHER CONSIDERATIONS
4.1 Environmental, archaeological and socio-economicassessments

FEI has assessed the environmental, archaeological and socio-economicimpacts from the projects. FEl states
that the projects are expected to have minimal environmental and archaeological impacts and these can be
mitigated through implementing standard best management practices. It furtherstates that asocio-economic
impact assessment study was undertaken and indicates the potential forthe projectsto have anet positive
impactto residents and businesses. These include additional employment, economicbenefits for businesses and
improving the long term natural gas supply. In addition, any short term disruptionis expected to be minorif
appropriate mitigation measures are taken and no long term negative effects are expected toresult.

A preliminary environmental assessment, an archaeological overview assessment and a socio-economic review
have been completed. FEl advised that furtherassessments will be undertaken once approval of the Application
from the Commission is obtained.’*’

Environmental

The results of the preliminary environmental assessment undertaken by Dillon Consulting (Dillon) are includedin
areport titled ‘FEI— Lower Mainland Natural Gas System Upgrades: Metro Vancouver Reinforcements
Environmental Overview Assessment’ (Environmental Overview Assessment).”*° The assessment included review
of currentland use, soils and surficial geology, contaminated sites, natural environment, and species at risk.”*!

The Environmental Overview Assessment identified natural features that could potentially be impacted by the
projects’ construction as well as areas of potential contamination that could impactthe projects’ construction,
costs and timelines. The Environmental Overview Assessment identifie d significant natural features such asfish,
wildlife, and terrestrial habitatalongthe two IP pipeline segments that could be impacted during construction
unless mitigated. FEI submits it will follow the best management practices and mitigation measures applicable to

the IP pipeline replacements during construction.”*

1% ExhibitB-1, pp. 141, 145; ExhibitB-1-1, Appendices B-1, B-2 and B-3.
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FEIl states that a detailed environmental assessment willbe prepared and site-specific strategies will be
developed to offset any potential negative impacts associated with the projects. In addition, detailed
environmental specifications will be prepared as part of the tendering process to ensure contractors are aware

. . . . 223
of environmentalrequirements and FEI’s internal environmental standards.

Archaeological

The results of an Archaeological Overview Assessment (AOA) of the projects undertaken by Stantec Consulting
Ltd. (Stantec) are included in the Application.”** The AOA reviewed the potential for archaeological and/or
cultural heritage resources within the two project areas to determine the requirements foran Architectural
Impact Assessment (AlA) priorto ground disturbing activities. The work done is based on a desktop review of

. . . . . . . . . 225
available information and a preliminary field reconnaissance of the entire area of the projects.

For the Fraser Gate and Coquitlam Gate IP Projects the AOA concluded that the majority of both projects have
low archaeological potential due to the amount of previous disturbance by development activities. Areas around
fish-bearing streams have been provisionally assessed as having high archaeological potentialand an AlA has
beenrecommended. FEl states that following approval of this Application and prior to construction of the
projects, a detailed AIA willbe undertaken.

The AOAindicates the following:

e Thereare norecorded archaeological sites within 500 metres of the area of the projects;

e Most of the area of the projects was evaluated as having low archaeological potentialand therefore not
requiringany furtherarchaeological assessment; and

e Fourunnamed creek crossings at the south base of Burnaby Mountain have a high archaeological
potential, and therefore require an AlA.

FEl states that following approval of this Application and priorto construction of the projects, a detailed AIA will
be undertaken. Archaeological and cultural impacts in the four creek crossings will be furtherassessed during
the AIA, and detailed archaeological specifications will be prepared and used as part of the tendering
process.’**The AlA process includes First Nations representatives in the archaeological work. The final AlA report
must be reviewed and accepted by the Archaeological Branch of the BC Ministry of Forests, Lands and Natural
Resourcesforthe required permitto be issued. The AlAfinal report will also be considered by the OGCinits

permitting process.

2 1bid., p. 144.
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Socio-Economic

FEl also retained Dillon to undertake a socio-economicimpact assessment study of the proposed routes.**’

The study makes several recommendations for mitigation and management of potential adverse effects and the
monitoring of the impacts of the projects during construction. These include compliance with municipal noise
bylaws and limiting trafficaccess restrictions to businesses and residents. It also suggests that a traffic
management plan can addresstemporary disturbances to vehiculartraffic by reducing areas of residential and
commercial onstreet parking forshort periods of time.

The Dillonreport also concluded that the construction projects have the potentialfor positiveemployment
impacts and will contribute to the local economy in the Vancouver Lower Mainland and beyond. In addition,
‘spin-offs’ suchasincreased demand forlocal hospitality services and restaurants foremployees working on the
construction sites will be created. FEl estimates the economicbenefits of the two upgrades will be
approximately $216 million.**®

Intervener submissions

CEC noted that that the projects are expected to have minimal archaeological environmental impacts with any
impacts capable of being mitigated through the implementation of standard best management practices. CEC
recommends that the Commission find the archaeological, environmental and socio-economicimpacts to be
acceptable.?”’

BCOAPO accepts FEI's evidence that the projects are a low environment and socio-economicrisk. BCOAPO
supportsthe need foran AIA but due to its potential relevance, itis of the view that the Company should be
requiredtofile the completed AlA with the Commission, with copiesforreview provided to interveners and

affected First Nations.?*°

FEl reply

FEI submits that while adetailed AIA will be undertaken once the Commission grants approval, it will not be
finalized until constructionis completed. FEl also submitsthata detailed copy of the AIA can be filed with the
Commission with copiesforinterveners once it has been completed, butitseeslittle pointto this as it would not
assistin the determination of whether the project should proceed due to the timing of the completed report.?**

Further, FEI points out that the completed AlAis already provided to First Nations as part of the Archae ological
Branch’s permitting process.

227 ExhibitB-1-1, Appendix B-3.
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Commission determination

The Panel finds the work to date done by FEI on archaeological, environmental and socio-economic
assessments and impacts to be reasonable and accepts them.

Studies have indicated that the projects will have a positive socio economicimpact and that environmental
impacts can be mitigated by best management practices that FEl has indicateditis prepared toimplement.

Concerningthe archaeological assessment,the Panel is persuaded that FEl has dealt appropriately with the work
that has beendone todate. The final AlAreportis not complete butonce itisit will be assessed by boththe BC
Ministry of Forests, Lands and Natural Resourcesand the OGC in two separate permitting processes. Thus, the
Panel has assessed the archaeological work to date as appropriate and is not persuaded thereisvaluein
requiring the AlAreport be distributed to all parties once this decision has beenissued.

4.2 Provincial government energy objectives

The Commission’s CPCN Guidelines require an applicant to discuss how an applied for project advances the
government’s energy objectives as setoutinthe Clean Energy Act, Part 1-BC Energy Objectives (Appendix A). In
the eventthereis nodirectlinkage with the energy objectives the project proponent must discuss how itdoes
not hamperother projects orinitiatives undertaken by the applicant or others, from advancing these energy
objectives.”*?

FEI states that based on the results of the socio-economicreport prepared by Dillon,*** it considers the
Coquitlam Gate and Fraser Gate IP Projects support the following British Columbia energy objective foundin
section 2(k) of the Clean Energy Act whichis: “to encourage economic development and the creation and
retention of jobs’.”*** This report determined that the construction of these projects has potentially positive
employmentimpacts and will contributeto the local economyinthe Lower Mainland. Italso found that
initiating this construction willhave economicspin-offs such asincreased demand forlocal hospitality

services.”*

Commission determination

The Panel finds that the Coquitlam Gate and Fraser Gate IP Projects, as described in the Application satisfy
section 2(k) of the Provincial Government Energy Objectives. We accept they will have a positive impactonthe
economy through job creation and economicbenefits to the community. Moreover, these projectsin noway
hamperotherprojects or initiatives promoting the advancement of these energy objectives.

2322010 Certificate of Public Convenience and Necessity Application Guidelines, p.11.
>33 ExhibitB-1-1, Appendix B-3.

3% ExhibitB-1, p. 148.

2% |bid., p. 148.
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4.3 Consultation processes

43.1 Publicconsultation

FEl states that the projects are designed to deliver continued safe and reliable supply of natural gas to FEI
customersinthe LowerMainland and publicconsultation and communication are integral components of FEI's
project development process.**°

Communications and consultation plan

FEI states the focus of the FEI's publiccommunication and consultation planisto ensure residents, land owners,
community stakeholders and otherinterested and affected parties are informed about the projects, have access
to information and receive encouragement to provide input to the decision-making process. Its main public
consultation goal isthe creation of a dialogue with interested parties, wherethe need forthe projectsis
explained and project options are considered. In addition, FEl wantsto ensure thatinterested parties are made
aware that FEI must considerenvironmental impacts, constructability, and rate impacts resulting from the
projectsin makinga final decision. Activities in support of thisinclude:

1. Communicationregardingthe projects with the pertinent government agencies at the federal,
provincial, municipal and regionallevels;

2. Communicationregarding the projects with local residents; and

3. Meetings, presentations and conversations with stakeholders.”*’

Issues identification

FEl states that the projectteam identified key concerns that are expected to be raised by landowners, residents,
businesses, and other community stakeholders that would potentially be impacted by the projects and gathered
information to address concerns. The list of anticipated concernsincluded route selection, trafficdisruption,
publicconsultation process, impact tothe environment, legacies, co-ordination of work, safety of pipelines and
business opportunities. >**

Publicconsultation activities input received

Primary means of communication with the publicwas designed to solicit feedback from affected parties.
Consultationinvolved:

e In May 2014 residents within 200 metres of the IP pipeline were mailed a notice outlining the project
scope and invite themtoinformation sessions;

e Dailyand community newspaper advertisements with respect to information sessions were placed prior
to the sessions; and

3% ExhibitB-1, p. 150.
%7 |bid., pp. 150-151.

%8 bid., p. 154.
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e Variouselectroniccommunication methods were employed to communicate information along with bill
inserts.

FEI consulted with government representatives, as well as business groups and community associations and

23 The most significant concern raised was by Highlawn Drive residents who

otherutilities and stakeholders.
requested FEl toreconsiderits route proposal. Asoutlinedin Section 2.3.2, thisled to further consultation with
the City of Burnaby and a revision of the route selection of two route sections. This bypassed the Highlawn Drive

residentsinfavour of a route paralleling the Lougheed Highway.

FEI submits that engagement with business ownersis underway and is ongoing and the Company has committed
to work closely with its contractorand affected businesses to ensure any agreements and understandings
related toaccess to businesses are fulfilled. FEl submits its consultation activities to date are sufficientand meet
the requirements of the CPCN Guidelines.**°

Intervener submissions

Both CEC and BCOAPO considerthe publicconsultations conducted by FEl with respect to the Coquitlam Gate
and Fraser Gate IP Projects to be acceptable.”**

Commission determination

The Panel finds the public consultation conducted by FEI with respect to the Coquitlam Gate and Fraser Gate
IP Projects to be adequate and meetthe requirements of the CPCN Guidelines.

FEI has provided information with respect toits publicconsultation process and issues which have arisen. Most
importantly the Company was able to deal with concernsin an effective manner. Asaresult, FElundertook to
revise its route onthe Coquitlam Gate IP Project and satisfy the concerns raised by some residents and the City
of Burnaby. Inaddition, FEl has acknowledged the need for ongoing communication over the construction
process and iscommitted to working with its contractorand affected business parties to address concerns as
theyarise.

4.3.2 FirstNations consultation

FEl states that the projects are located within traditionalterritories of the Coast Salish Peoples, in particular, the
Tsleil-Waututh First Nation, Squamish Nation, Kwikwetlem First Nation, St4:16, Musqueam Indian Band,
Semiahmoo First Nation and Tsawwassen First Nation. However, they do not cross any First Nationsreserve
lands and FEI submits that the potential impact of the projects on First Nations’ rights and title is limited. ***

FEl identifies that OGCis the Crown agency responsible for First Nations consultation and, if required,
accommodation of First Nations’ interests. Under OGC’s process, FEl as the proponentforthe projects, is

23 ExhibitB-1, pp. 163-170; ExhibitB-4, BCUC IR 1.57.1,2.11.1.
240 EE| Final Argument, pp. 65-66.

241 CEC Final Argument, p. 33; BCOAPO Final Argument, p. 17.
22 ExhibitB-1, p. 173.
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responsible for conducting preliminary discussions with identified First Nations and providing documentation to

facilitate the OGC process.*** The OGC has not delegated the duty to consult to FEI.

FEl statesitis committed to engaging with potentially affected First Nations to ensure they are:

e informedaboutthe projects;
e aware of potential adverse or beneficial impacts to First Nation interests; and

e provided an opportunity to provide projectinput.***

Engagement Activities

Between October2013 and July 2014 FEl began engaging with the seven First Nations that were identified as
havingtraditional territories within which the project would be located. FEl initially sent an introductory letter to
all seven First Nations which included a description of the projectand/ora fact sheet or map.

FEl received noresponse to this letter from four of the First Nations. Forthe three First Nations that responded,
Kwikwetlem, Tsleil-Waututh, and Squamish, FEl either met with the First Nation to discuss the project furtheror
provided materials specifically requested by the First Nation. >**>*®

FEl states that the potential for the projects toimpact First Nations interestsis confined to impacts on
archaeological sites, if any, from construction activities associated with the pipeline upgrades. As discussed in
Section 4.1, FEI's contractor conducted an AOA, which determined that four creek crossings have high
archeological potential and that a further AlAis required. First Nations’ representatives will be involved in the
AlAwork.>*’

FEl assertsthat the level of First Nations engagement undertaken at this stage of the Fraser Gate and Coquitlam
Gate IP pipeline projectsis appropriate. FEI submits that First Nations with any potential interestsin the general
area of the two projects have been provided with, and will be continued to be provided with, project
information. FEl notes that no significant concerns have beenraised and thatits continued engagement efforts
will be in concert with those of OGC as part of the OGC application process.**

Intervener submissions

CEC recommends that the Commission find the consultation activities and the costs acceptable.**’

>3 1bid., p. 179.

Ibid., p. 174.

%> ExhibitB-1, p. 177.

24® ExhibitB-1-1, Appendix D-1.
%7 ExhibitB-1, pp. 179-180.
%% 1bid., p. 180.

29 CEC Final Argument, p. 33.
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BCOAPO submits that FEI should make more effortto engage with the First Nations who may be impacted by
the project.

BCOAPO points out that the Commission’s CPCN Guidelines require that a utility provide “evidence that the First
Nation has been notified of the filing of the application with the Commission and has beeninformed on how to
raise outstanding concerns with the Commission.” Based on the evidencefiled, the Company did not update the
affected First Nations when it filed its application with the Commission in December of 2014. In addition, FEI did
not provide details of the Commission process or how the First Nations could raise any outstanding concerns
with the Commission.

BCOAPO statesthatfour of the seven First Nations contacted did notrespond totheinitial letter (Tsawassen
First Nation, Semiahmoo First Nation, People of the River Referrals Office, and Musqueam First Nations) and FEI
made no further attemptto contact or follow up with these First Nations and “refuses to provide them with
furtherupdates onthe application.” BCOAPO states that FEl only provided the update on routing of the
Coquitlam Gate IP Project to the three First Nations responding to the Company’sinitial correspondence. It
arguesthat evenifitwas accepted thatthose First Nations did notrespond because of non-interestin the
proposals, the affected First Nations should be informed if the proposal has changed. BCOAPO points out that
onlyone letterwas sentand could have been missed. It considers it prudentfor FEl to “checkin” with First
Nationsto ensure they were notinterested in further updates.**°

FEl reply

FEI submits there has been norefusal to provide information to First Nations. It contends that the change in the
Coquitlam Gate IP Project preferred routing described in the evidentiary update “was within the same general
vicinity as the initial preferred routing.” In orderto respect First Nations’ administrative capacity, the Company
provided the update to those First Nations who had previously expressed an interestin the project. FEI
reiteratesthat First Nations consultationisan ongoing process and if a request forinformation or material is
made duringthe ongoing engagement with First Nations, it will attempt to accommodate the request. FEl
intends to continue liaising with First Nations as the projects progress with the OGC permitapplication
process.”>

Commission determination

The Panel finds that First Nations engagement efforts to date are acceptable. FEI has identified First Nations
who assertrightsin the projectarea, notified them of the projects and has been responsiveto those First
Nations who engaged withit. The Panel accepts FEI's position that to respect the First Nations administrative
capacity, it provided updatesto those First Nations who had engaged. The Panel isaware thatthereisa
reciprocal responsibility on First Nations to engage with proponents.

Moreover, FEl has outlinedits plans forfurther engagementin conjunction with the OGC permit application
process.

2°0 BCOAPO Final Argument, pp. 17-18.
21 pgy Reply Argument, p. 20.
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The Panel notes thatthe OGC is the Crown agency responsible for First Nations consultation and that
consultationisongoing. FElisonly responsible for conducting preliminary discussions with identified First
Nations and providing documentation forthe OGCreview process. The adequacy of First Nations consultation
will be addressed by the OGC.

4.4 PBR base capital considerations

Concernhas beenraised by interveners with regard to whetherthe Fraser Gate IP Project should be combined
with the Coquitlam Gate IP Project as part of this CPCN or be considered separately.”

Thisissue hasarisen due to the recent PBR Capital Exclusion Criteria Order G-120-15 and Reasons for Decision
issuedonJuly 22, 2015. Key directives with animpactonthe current decision are the following:

e FElI'sPBR capital materiality threshold was setat $15 million. Thisis $10 million greaterthan the $5
million setin the FEI PBR Decision.”*>> Under FEI's PBR, capital expenditures in excess of the materiality
threshold are excluded fromthe PBR base capital while amounts less than this are to be charged against
the allotted PBR base capital; and

e Forany capital projectapplication that exceeds the PBR materiality threshold of $15 million, FEl is
required to demonstrate to the Commission that the projectis nota result of combining smaller projects
and that actual costs fall above the PBR threshold.**

In its Application, FEl estimates the cost of the Fraser Gate IP Project to be $18.107 millioninasspentdollars
(including AFUDC).”*® This is significantly above the PBR capital threshold in place at that time. As noted in
Sections 3.1and 3.3.2, FEl was able to modify the scope of the Fraser Gate IP Project and cost estimates were
reduced toa more modest spend of $8.990 million (including AFUDC).**®
raising the materiality threshold to $15 million, this project would be charged to base capital if this part of the
project were to be separated from the Application which combines it with the Coquitlam Gate IP Project.

Given the Commission’s decision on

Given this background there are two questions the Commission must consider:

1. Shouldthe FraserGate IP and Coquitlam Gate IP Projects be grouped together? And, if so;
2. Shouldthe Capital Exclusion Criteria Decision be applied to this Application?

4.4.1 Groupingofthe two projects

In support of its position, FEl states the following:

While each of the individual Projects noted above isastand-alone project thatis justified oniits
own meritsinthis CPCN, and can be constructed independently of the other Project, FEl has

22 CEC Final Argument, pp. 30-32; BCOAPO Final Argument, pp. 15-17.

233 Multi-Year Performance Based Ratema king Planfor 2014 through 2018, pp. 167,181; PBR Capital Exclusion Decision,
p.12.

>4 pBR Ca pital Exclusion Decision, Order G-120-15, p. 2.

2% ExhibitB-1, p. 133.

2% ExhibitB-1-6, p. 22.
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groupedthe two projectsintothisone CPCN due to the fact that they are related, complement
one anotherand will provideregulatory and construction efficiencies if they are addressed at
the same time.”®’

More specifically, FEl in response to the potential separation of the two projects lists the
followingfactors as having the potential toresultinincreased costs:

1. Contractor mobilization and demobilization, which would be shared between the two IP
Projects, would increase to the full costif the Fraser Gate IP Project was undertaken
independently;

2. Independentpipeorderswould notavail of the economy of scale associated with the
larger pipe orderfor both IP Projects, and would therefore incur additional procurement
costs due to the smallerorder quantity forthe Fraser Gate IP Project;

3. ltislikelythatthe Coquitlam Gate IP pipeline contractor would not be availableor
interestedin the much smallerscope of the Fraser Gate IP Project; therefore,
knowledge and productivity gain from the Coquitlam Gate IP Project would be lost
which could resultinreduced pipeline productivity and anincreased construction
schedule;

4. Adifferentpipeline contractor would require retesting and requalification to FEI
procedures and standards, including revised pipelinetest plansand hydrostatictest
heads; and

5. Ifthe Fraser Gate IP Projectis constructed independently of, and priorto, the Coquitlam
Gate IP Project, a temporary bypass would be required.

Fortis estimates that these factors could increase project costs by $2.7 to $3.2 million. This could
be reduced by $1.4 million if the Fraser Gate Project were completed following the Coquitlam
Gate Project since atemporary bypass would not be required. **®

Intervenersubmissions

CEC submitsthatsignificant savings can be achievedif the two projects are managed simultaneously and
recommends that this be done. While acknowledging the potential for regulatory savings, CECdoes not consider
it necessary togroup the projects underone CPCN to achieve these savings. It argues the projects are relatively

. 259
discrete and stand-alone.

BCOAPO takesthe positionthatthe Fraser Gate IP Project should be considered separately from the Coquitlam
projectand because itfalls considerably below the threshold setfor PBR capital exclusions, it should be
completed with sustainment capital. Inits view FEl has not established thereisarequirement for the two
projectsto be constructed together.

>7 ExhibitB-1, p. 8.
2% ExhibitB-14, CEC IR 2.3.1.
239 CEC Final Argument, pp. 27, 30.
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BCOAPO remains “hesitant” torely on the factors as outlined by FEl as justification for enjoining the projects
given “the relative certaintythat there will be savingsin the bypass cost if the projects are undertaken
independently.”**°

FEl reply

Fortis arguesthat while both projects can be constructed independently and justified on their own merits, there
issignificant overlap. Both share common attributes, use the same contractor and leverage economies of scale
inmaterials procurement. Therefore, there are significant benefits that can be achieved by coordinating the
construction of the projects.?®*

Commission determination

The Panel finds that there is some justification for combining the Coquitlam Gate IP and the Fraser Gate IP
Projects under a single CPCN as there is potential for regulatory savings by combining them rather than having
separate CPCN applications. However, the Panel also finds these projects to be discrete with each having their
own set of issues and the benefits of them being coordinated and managed simultaneously does not require
them to be part of the same CPCN. FEI has acknowledged that these projects are stand-aloneand can be
justified ontheir own merits.

Thiswould not be at issue were it not for the PBR regimen currently in place which requires projectsto be
categorized as either part of the formula spending envelope (base capital) or outside of it. The Panel’s findings
provide some supporttothe view thatthere is greaterregulatory efficiency by combiningthe projects undera
single CPCN but also are clear in stating that the projects are discrete and the benefits of being managed
simultaneously do notrequire themto be part of the same application. Therefore, the question of whether the
projects should be combined underone CPCN and whetherthe Fraser Gate IP Project should be excluded from
the PBR base capital is not definitively answered. Given this lack of clarity the Panel considers the PBR Annual
Review process as the most appropriate forum to determine the intent of the original decision and how it should
be applied. Accordingly, adetermination on this matteris deferred to a future FEI PBR Annual Review where
additional evidence (if required) can be presented and the parties are given the opportunity to deal with this
issue inthe context of other PBR issues.

As there isnodetermination on whetherthe two projects should be combined underasingle CPCN, the Panel
considersthere to be little value in examining whether the Capital Exclusion Criteria Decision should be applied
to this Application at this time and defers the matterto a future FEI PBR Annual Review.

4.5 Implications for PBR base O&M
In the performance based ratemaking proceeding the Commission stated:

To the extentthata projectresultsina reduction of maintenance expenditures, the utility will
have the opportunity to underspend its maintenance spending envelope. The Panel

250 BCOAPO Final Argument, pp. 11,15-17.
261 kg Reply Argument, pp.4-5.
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recommendsthat, if capital associated with a particular CPCN is excluded from the formula, the
CPCN review of that project should include an assessment by the Commission of any potential
impact of the projecton O&M. If appropriate, an adjustmenttothe formulabased O&M
spending envelope should then be made.*®

Oneissueraisedinthe proceedingis whetherlowerleak repairorsurvey costs that would result from the
Coquitlam Gate IP Project warrants an adjustmenttothe O&M envelope. FEI confirmed that while $69.2 million
of operations O&Mwas embeddedin the base forthe 2014-2019 PBR, thisamountonlyincluded the standard
annual leak survey costs for the entire FEl system. It did notinclude the 2013 actual and unplanned repairand
survey costs. Therefore, the PBRformulais notapplied to these costs.**?

FEl isforecastingincreased O&Mspending from the Coquitlam Gate IP Project overits 60-year life. The
increased costs are due to:

¢ Internal labour costs forvalve inspections and instrument and meter maintenance of $15 thousand per
year;

e Internal labour costs for valve maintenance of $10 thousand peryear;
e Costsforvegetationandleaksurvey of $3 thousand peryear; and

¢ Increased facilities operating lease charges of $28 thousand peryear.

As the Coquitlam Gate IP Projectis scheduledto be inservice in November 2018, FEI has not forecast any
incremental O&Min 2018 apart from facilities charges and anticipates no O&Msavings associated with the
Coquitlam Gate or the Fraser Gate IP Projects. Forthis reasonitfinds no basis on which the formula O&M could
be reduced.***

FEl estimatesthe annual incremental gross O&M cost increase due to the Coquitlam Gate IP Project to be $55
thousand peryear®® and for the Fraser Gate IP Project to be $1 thousand peryear.”®® With respectto the
estimated Coquitlam Gate and Fraser Gate IP Project O&M cost increases, FEl has not proposed an increase in
the base O&M. FEl asserts that no adjustmenttothe PBR O&M base is required as a result of the projects.”®’

Intervener submissions

CEC submits thatthe estimated increase inannual incremental O&Mis not significantand an adjustmentto the
PBR formulais notrequired. CECfurther submits that FEI has provided areasonable explanation asto the
accountingforthe increased O&Mdue to leaks and is satisfied that only $25,000 of Coquitlam Gate IP leak costs
(based on cost expendituresinthe 2008 to 2010 period) was includedinthe 2013 base O&M for PBR for this

292 Order G-138-14, FortisBCEnergy Inc. Multi-Year Performance Based Ratemaking Planfor 2014 through 2018, p. 182.
2%3 ExhibitB-4, BCUC IR 1.24.1.

2°% ExhibitB-4, BCUC IR 1.24.2.

2% Exhibit B-1-6, p. 16.

2% ExhibitB-1-6, p. 24.

27 EE| Final Argument, pp. 61-62.
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purpose. Further, CECacceptsthat any savingsdue toreduced leaks will notaccrue until atleast 2018, and will
therefore not make a significant difference under PBR.**

CEC recommends the Commission not adjust the PBR base for O&M savings from this project. **®

BCOAPO argues that an adjustment should be made tothe PBRO&M base due to savings that will occuronce
the Coquitlam Gate IP Projectisin place. BCOAPO submits that there is an implicit $25,000 embeddedinthe
2013 base due to leak repair costsincurred on the Coquitlam Gate IP during the 2008 to 2010 period butdoes
acknowledge that savings will not occur until the project comesinto service.

BCOAPO submits thatthe projectedincreasesin O&M costs from the project should not be reflectedinan
increase inthe PBR Base O&M due to the fact that the PBR formularesultsin more money available for O&M
each year.

BCOAPO also submits that the avoided costs related to the Coquitlam Gate IP Project are $1.3 million peryear
growingto $5.8 million by 2035. Duringthe term of the PBR BCOAPO asserts that the avoided costs are on
average approximately $1.6 million, more than offsettingany increased O&M from the project.*”°

FEl reply

FEI finds no meritin BCOAPQ’s submissions. Although the approved 2013 O&M would have been $25 thousand
lowerwithout the Coquitlam Gate IP leak repair costs, FEI points out there were no furtherincremental costs
included in eitherthe original $320 thousand net sustainable cost orthe further $220 thousandincrease tothe
net sustainable cost usedin determining the 2013 O&M Base. As stated by FEI:

The 2013 Base did not considerthe higherleakrepairorsurvey costs experiencedin 2013 or
higher costsin the future that would likely be incurred with respect tothe NPS 20 Coquitlam
Gate IP pipeline inthe absence of this Project. Howeverthere was an implicit consideration of
the $25 thousand of costs that were embedded in developing the 2013 approved.*”*

Commission determination

The Panel accepts that any savings due toreduced leak repair costs will not be realized until 2018 at the earliest
whenthe pipelineis expected to enterservice. Thus, there isno urgency todeal with thisissue. Notwithstanding
this, the Panel considersthe PBR Annual Review process as the appropriate forumto deal withissuesrelated to

changesin PBR Base O&M. If aftera review of the evidence and submissions in this proceeding parties still have

concerns, they are invited to make submissions on this matterat a future PBR Annual Review.

258 CEC Final Argument, pp. 23-24.
2% 1bid., p. 24.
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5.0 CPCN DETERMINATION

Subjectto and in accordance with the findings, approvals and determinationsin this decision, the Panel finds
the projects are in the publicinterest and grants a CPCN to FEI to construct and operate the Fraser Gate and
Coquitlam Gate IP Projects as outlined in the Application and subsequent evidentiary update.

The Panel has reviewed the evidence and in accordance with the findings inthis decision has determined that
the CPCN Guidelines have been metand approval is warranted.

6.0 CPCN REPORTING REQUIREMENTS
6.1 General reporting requirements

FEI'sdraft orderincluded in the Application proposes wording that “FEl shall file with the Commission within 30
days of the end of each reporting period Quarterly Progress Reports on the Projects. The Quarterly Progress
Reports will addressin some detail the risks that the Projects are experiencing, the options available to address
the risks, the actions that FEl is taking to deal with the risks and the likely impact on Projects’ scheduleand
cost.”?”?

In the draft order, FEl also included wording that FEl shall file with the Commission a final report, including a
publicly available version, within six months of the end or substantial completion of the projects, that providesa
complete breakdown of the final costs, compares these costs tothe cost estimatesincluded in Confidential
Appendices E-3-1and E-3-2 of the Application, and provides an explanation and justification of material cost
variances.””

In itsresponses toinformation requests, FEl states the following with respect to reporting:

e Updated cost estimate information will be provided to the Commission if requested as part of the
periodicreporting process.””*

e FEl expectstofile regularprogressreports withthe Commission allowing the Commission to remain
apprised of the progress of the projects.?”

e The Commissionretains oversight of the projects and FEl has responsibility for ongoing management of
project execution. Itis appropriate to expect that FEI will execute the projects prudently.’”®

e FEl will use project management best practices throughoutthe lifecycle of the projects and these
project controls will be used to manage and mitigate potential costissues, any risk events that may
impact the projects’ costs and to recognize variances from the cost management plans.””’

2’2 ExhibitB-1-1, Appendix G-2.
>3 |bid.

"% ExhibitB-4, BCUC IR 1.44.1.
2> ExhibitB-13, BCOAPO IR2.2.3.
27® ExhibitB-5, BCOAPO IR 1.5.5.
"7 |bid.,BCOAPO IR1.5.2.
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e Through periodicreporting, the Commission has the ability to overseethe progress of the projectsand
has tools available to examine costsincurred after the fact.?”®

e Theregularquarterly progressreportsthat FEl expectsto be filing with the Commission will addressin
some detail the costs as incurred or anticipated to be incurred, risks the projects are experiencing, the
options availableto address those risks, and the actions FEl is taking to deal with the risks and the likely
impact on schedule and costs.””®

In addition to providing quarterly and final reports to the Commission, FEl also considers arequirement for
reporting of significant delays or material cost variances to be appropriate.?*° FEl states that these reporting
requirements strike an appropriate balance between the Commission’s oversight of the execution of the
projects and the Company’s responsibility for the ongoing management of the projects.?®*

Commission determination

The Panel agrees with FEI that reporting of significant delays or material cost variancesis appropriate and also
agreesthat the reportinganticipated by FEIl strikes an appropriate balance between the Commissions’ oversight
of the execution of the projects and the Company’s responsibility for the ongoing management of the projects.

In addition to the specific construction related updates to be provided under Sections 2.3.3, 2.3.5, 2.3.6 and
route change updates under Section 2.3.4 the Panel directs FEl to file the following reports in the manner
described below.

1. Quarterly Progress Reports
Each reportisrequiredto detail:

i.  Actual costs incurred to date compared to the CPCN estimate highlighting variances
with an explanation and justification of significant variances;

ii. Updatedforecast of costs, highlighting the reasons for significant changes in project
costs anticipated to be incurred; and

iii.  The status of project risks, highlighting the status of identified risks, changesin and
additions to risks, the options available to address the risks, the actions that FEl is
taking to deal with the risks and the likelyimpact on the projects’ schedule and cost.

The Quarterly Progress Reports should be structured similarto the requirements outlinedin
Appendix A to Order C-2-09.

The first report is for the period ending March 31, 2016. Quarterly reports are to be submitted within
30 days of the end of each quarterly reporting period.

7% Ibid., BCOAPO IR 1.5.5; ExhibitB-13, BCOAPO IR2.2.3.

Ibid., BCOAPO IR1.5.2.
Ibid., BCOAPO IR1.5.5.
Ibid.
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2. Material Change Report

The report should identify and detail any significant delays (i.e. greater than 6 months) or material
cost variances (i.e. greater than 10 percent of the execution capital cost summary total that approval
of this CPCN is based on). These must be reported to the Commission as soon as practicable or within
30 days or if within the 30 days be included in the Quarterly Progress Report. The Material Change
Report must highlight the reasons for the delay or material cost variance, FEI’s consideration of the
options available and actions FEl is taking to address the issue.

3. AFinal Report

The Final Report must include a breakdown of the final costs of the projects compared to the cost
estimatesincludedin Confidential Appendices E-3-1and E-3-2 of the Application and provide an
explanation and justification of any material cost variances of 10 percent or more from the execution
capital cost summary total that approval of this CPCN is based on.

The Final Report must be filed within six months of substantial completion orthe in-service date of the projects,
whicheveris earlier.
7.0 SUMMARY OF DIRECTIVES

ThisSummaryis provided forthe convenience of readers. Inthe event of any difference between the Directions
inthis Summary and those inthe body of the decision, the wordingin the decision shall prevail.

Directive Page
1 The Panel finds that FEI has justified the need to rehabilitate or replace the Coquitlam Gate 7
IP pipeline.
2. The Panel finds that the need to replace the Coquitlam Gate IP pipelineis justified. 8
3. The Panel makes the followinginitial findings in terms of arriving at a preferred alternative: 17

e Alternative7is nota viable alternativeon the grounds thatit is not constructible; and
e Alternative5is notviableinthatitisthe highestcostalternative, yet does not provide
the benefits associated with atleast one lower cost alternative (i.e. Alternative 6).

4, The Panel is satisfied that FEl has presented sufficient evidence to supportits contention 19
that Alternative 6 provides sufficient additional benefits to justify the added costs and
accepts Alternative 6as the preferred alternative.

5. The Panel finds the design and engineering work done to date onthe new Coquitlam Gate 24
IP pipeline and associated facilities to be satisfactory for this stage of the project.

6. The Panel finds the inclusion of the ILI capability as part of the project designand 24
construction to be appropriate.
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Directive

Page

The Panel directs FEl to provide an update on this as part of its ongoing reporting for both
the Coquitlam Gate and the Fraser Gate IP Projects when furtherinformation is available.

24

The Panel approves FEI’sabandonment plans and discontinuance of CP as proposed for
both the Coquitlam Gate and Fraser Gate IP Projects.

24

The Panel finds that the route selection process, including consideration of the non -
financial impacts, has been sufficient.

28

10.

The Panel directs FEl to report to the Commission on all proposed route alignment
changes.

30

11.

The Panel approvesthe Coquitlam Gate IP pipeline route as proposed.

30

12.

The Panel directs FEI to report the findings of more detailed siteinvestigations at the
proposed trenchless crossings and provide further justification of the construction method
priorto commencing construction at each crossing.

31

13.

The Panel directs FEl to report the findings of the detailed sub-surfaceinvestigations and
update the project execution capital cost summary estimate after the sub-surface
investigations are complete.

32

14.

The Panel directs FEl to report on any changes from trenched construction to trenchless
construction priorto commencing construction as part of its quarterly progress reports
outlinedin Section6.1.

32

15.

The Panel finds FEI’s plan to develop a detailed mitigation plan to address the specific
constructionimpacts at each locationin conjunction with finalizing an exact pipeline
alignmentisappropriate.

32

16.

The Panel finds that the project schedule and preparatory work for filingits OGC
application and otherrequired permits and applications to be reasonable. The Panel
directs FEl to provide regular updates on these itemsin accordance with reporting
requirements as laid outin Section 6.1.

34

17.

The Panel finds that the estimated project cost of the Coquitlam Gate IP Project meets the
CPCN Guidelines and the proposed accounting treatment of the costsincurredis
appropriate. Additionally, the Panel approves the establishment of two new deferral
accounts, the LMIPSU Application Costs account and the LMIPSU Development Costs
Account.

36

18.

The Panel finds the proposals that BCOAPO puts forward with respect to the establishment
of a variance accountand requiring FEI to file aClass 1 estimate to be unnecessary and
could impose unnecessary costs on FEI customers.

37

19.

The Panel finds FEI’s proposed accounting treatment for capital costs to be in accordance
with GAAP and the Uniform System of Accounts for Gas Companies and notes that, apart
from BCOAPQ’s proposal fora variance account, no party tookissue with it.

37
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20. For thisreasonthe Panel finds the setting of the interest rate should continue to follow the 37
practice that has beenapplied to previous FEI CPCNs and be based on FEI's WACC.

21. The Panel finds that FEI has justified the need forthe Fraser Gate IP Project. 43

22. The Panel accepts the proposed change of scope for the Fraser Gate IP pipeline and finds 45
the approximately 280 metre NPS 30” pipeline operating at 1200 kPa as proposed by FEl to
be the optimum alternative.

23. The Panel finds the design and engineering work done to date on the section of the Fraser 47
Gate IP pipeline and associated facilities to be satisfactory for this stage of the projectand
addressesthe relatedissuesinareasonable manner.

24, The Panel approvesthe route forthe Fraser Gate IP Project as proposed by FEI. 50
25. The Panel finds that FEI's proposal to use one pipeline construction contractor for both 50
projects, toinstall the Fraser Gate IP pipeline usingIn Street Methods, and to use noise,

safety, security, and trafficcontrolsis appropriate.

26. The Panel finds the preparatory work and the project schedule as prepared by FEI to be 52
reasonable and will allowthe projectto proceed ona timely basis.

27. The Panel finds that the additional security resulting from an upgrade of 280 metres of 53
pipelinetojustify the costand therefore, the estimated project cost of the Fraser Gate IP
Projectandthe proposedaccountingtreatmentforthe costsincurredisapproved.

28. The Panel finds the proposals that BCOAPO puts forward with respect to the establishment 54
of a variance account to deal with differences between the estimated costs and actual
costs to be unnecessary.

29. The Panel finds the work to date done by FEI on archaeological, environmental and socio- 57
economicassessments and impacts to be reasonable and accepts them.

30. The Panel finds that the Coquitlam Gate and Fraser Gate IP Projects, asdescribedinthe 57
Application satisfy section 2(k) of the Provincial Government Energy Objectives.

31. The Panel finds the public consultation conducted by FEl with respect to the Coquitlam 59
Gate and Fraser Gate IP Projects to be adequate and meetthe requirements of the CPCN
Guidelines.

32. The Panel finds that First Nations engagement efforts to date are acceptable. 61

33. The Panel finds that there is some justification for combining the Coquitlam Gate IP and 64

the Fraser Gate IP Projects undera single CPCN as there is potential for regulatory savings
by combiningthem ratherthan having separate CPCN applications. However, the Panel
alsofindsthese projectsto be discrete with each havingtheirown set of issues and the
benefits of them being coordinated and managed simultaneously does not re quire themto
be part of the same CPCN.
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34.

Subjectto and in accordance with the findings, approvals and determinationsin this
decision, the Panel findsthe projectsare inthe publicinterestand grantsa CPCN to FEl to
construct and operate the Fraser Gate and Coquitlam Gate IP Projects as outlinedin the
Application and subsequent evidentiary update.

The Panel has reviewed the evidence and in accordance with the findings in this decision
has determined that the CPCN Guidelines have been metand approval is warranted.

67

35.

In additiontothe specificconstruction related updates to be provided under Sections
2.3.3, 2.3.5, 2.3.6 and route change updates underSection 2.3.4 the Panel directs FEl to file
the following reportsinthe mannerdescribed below.

1. Quarterly Progress Reports

Each report isrequired to detail:

i. Actual costs incurred to date comparedto the CPCN estimate highlighting
variances with an explanation and justification of significant variances;

ii. Updated forecast of costs, highlighting the reasons forsignificant changesin
project costs anticipatedto be incurred; and

iii. The status of projectrisks, highlighting the status of identified risks, changesin
and additions torisks, the options available to address the risks, the actions that
FEl istakingto deal with the risks and the likely impact on the projects’ schedule
and cost.

The Quarterly Progress Reports should be structured similar to the requirements outlined
in Appendix Ato Order C-2-09.

Thefirstreport isfor the period ending March 31, 2016. Quarterly reportsare to be
submitted within 30days of the end of each quarterly reporting period.

2. Material Change Report

The report should identify and detail any significant delays (i.e. greater than 6 months) or
material cost variances (i.e. greaterthan 10 percent of the execution capital cost summary
total that approval of this CPCN is based on). These must be reported to the Commission
as soon as practicable or within 30 days or if withinthe 30 days be includedinthe
Quarterly Progress Report. The Material Change Report must highlight the reasons forthe
delay or material cost variance, FEI's consideration of the options availableand actions FEI
istakingto addresstheissue.

3. AFinal Report

The Final Report mustinclude a breakdown of the final costs of the projects comparedto
the cost estimatesincluded in Confidential Appendices E-3-1and E-3-2 of the Application
and provide an explanation and justification of any material cost variances of 10 percent or
more from the execution capital cost summary total that approval of this CPCNis based on.

68-69
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DATED at the City of Vancouver, in the Province of British Columbia, this 16" day of October 2015.
Original Signed By
D. A. Cote

Panel Chair/Commissioner

Original Signed By

H. G. Harowitz
Commissioner

Original Signed By

K. A.Keilty
Commissioner

Original Signed By

N. E. MacMurchy
Commissioner

Original Signed By

I. F. MacPhail
Commissioner



SIXTH FLOOR, 900 HOWE STREET, BOX 250
VANCOUVER, BC V6Z2N3 CANADA
web site: http://www.bcuc.com

IN THE MATTER OF
the Utilities Commission Act, RSBC 1996, Chapter 473

and

FortisBC Energy Inc.

BRITISH COLUMBIA
UTILITIES COMMISSION

ORDER
NUMBER C-11-15

TELEPHONE: (604) 660-4700
BC TOLL FREE: 1-800-663-1385
FACSIMILE: (604) 660-1102

Certificate of Public Convenience and Necessity Application
for the Lower Mainland Intermediate Pressure System Upgrade Projects

BEFORE: D. A. Cote, Panel Chair/Commissioner
N. E. MacMurchy, Commissioner

K. A.Keilty, Commissioner October 16, 2015

H. G. Harowitz, Commissioner
I. F. MacPhail, Commissioner

CERTIFICATE OF PUBLIC CONVENIENCE AND NECESSITY

WHEREAS:

A. On December19, 2014, FortisBC Energy Inc. (FEI) submitted an Application among otherthingsfora
Certificate of Public Convenience and Necessity (CPCN) to the British Columbia Utilities Commission
(Commission) pursuantto sections 45and 46 of the Utilities Commission Act (UCA) to construct and operate
two replacement pipeline segmentsinthe Lower Mainland nearVancouver, BC (Application);

B. InitsApplication, FEl seeks approvalforthe following:

a. Constructand operate a new Nominal Pipe Size (NPS) 30” IP pipeline operating at 2070 kPabetween
Coquitlam Gate Station and East 2™ Avenue & Woodland Station to upgrade and replace an existing
NPS 20" IP pipelineoperating at 1200 kPa (Coquitlam Gate IP Project); and

b. Constructand operate a new NPS 30 IP pipeline operatingat 1200 kPa betwe en Fraser Gate Station
and East Kent Avenue & Elliott Streetto upgrade and replace an existing NPS 30” IP pipeline (Fraser

Gate IP Project);

C. FEl alsoseeks Commissionapproval pursuantto sections 59-61 of the UCA for two new deferral accounts;
the LMIPSU Application Cost Deferral Account and the LMIPSU Development Cost Deferral Account;




BRITISH COLUMBIA
UTILITIES COMMISSION

ORDER
NUMBER C-11-15

D. OnlJanuary5, 2015, by Order G-1-15, the Commissionissued a preliminary Regulatory Timetable including
one round of information requests (IRs) and seta Procedural Conference for February 10, 2015. On
February 4, 2015, by letter, FEl submitted arequesttodelaythe Procedural Conference until after FEl files
both the firstround IRs responses and an evidentiary update. FEl indicated that it would be conducting
furtheranalysis onthe Coquitlam Gate IP Project to determine if aroute option along Lougheed Highway is
feasible;

E. On April 30, 2015, FEl filed the evidentiary update which amongother mattersincluded a preferred new
route option forthe Coquitlam Gate IP Project and a reductioninthe length of pipe forthe Fraser Gate IP
Project;

F. By letter,onlJuly6, 2015, the Commissionissued aPanel IRand established that proceeding with written
argument was appropriate andissued atimetable; and

G. The Commission hasreviewed the evidence in this proceeding and finds that certain approvals are necessary
and inthe publicinterest.

NOW THEREFORE the British Columbia Utilities Commission orders as follows:

1. Pursuantto sections 45 and 46 of the Utilities Commission Act (UCA), a Certificate of Public Convenience and
Necessity is granted to FortisBC Energy Inc. (FEI) to constructand operate:

a. theCoquitlam Gate IP Projectalongthe preferredroute option thatfollows Lougheed Highway
through Sections 5 and 6; and

b. theFraser Gate IP Projectforthe shorter 280m pipeline segment.

2. Pursuantto sections 59 to 61 of the UCA, the deferral treatmentand the amortization forthe development
costs isapproved. FEl shall establish the Lower Mainland Intermediate Pressure System Upgrade (LMIPSU)
Project Development Costs deferral account to record the project development costs. This account will
attract the weighted average cost of capital (WACC) until itisincludedin rate base. The accountis to be
transferred torate base and amortized overa three-year period commencing January 1, 2016.

3. Pursuantto sections 59 to 61 of the UCA, recording costs of preparingthe Applicationinadeferral account
isapproved. FEl shall establish the LMIPSU Application Costs deferral account to record the costs of
preparingthe Application. This account will attract the WACCuntil itis includedinrate base. The accountis
to be transferred to rate base and amortized overathree-year period commencing January 1, 2016.

/3



BRITISH COLUMBIA
UTILITIES COMMISSION

ORDER
NUMBER C-11-15

4. FElisdirectedtocomplywithall the directives of the Commission set outinthe Decisionissued concurrently
with this order.

DATED at the City of Vancouver, inthe Province of British Columbia, this 16" day of October 2015.
BY ORDER
Original Signed By:
D. A. Cote

Panel Chair/Commissioner

Orders/C-11-15-FEI LMIPSU_Decision
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Clean Energy Act
[SBC 2010] CHAPTER 22

British Columbia's energy objectives
2 The following comprise British Columbia's energy objectives:

(a) to achieve electricity self-sufficiency;

(b) to take demand-side measures and to conserve energy, including the
objective of the authority reducingits expected increase in demand for
electricity by the year 2020 by at least 66%;

(c) to generate at least 93% of the electricity in British Columbiafrom clean or
renewable resources and to build the infrastructure necessary to transmit that
electricity;

(d) to use and fosterthe developmentin British Columbia of innovative
technologies that support energy conservation and efficiency and the use of
cleanor renewable resources;

(e) toensure the authority's ratepayers receive the benefits of the heritage
assets and to ensure the benefits of the heritage contract underthe BC Hydro
Public Power Legacy and Heritage Contract Act continue to accrue to the
authority's ratepayers;

(f) to ensure the authority's rates remain among the most competitive of rates
charged by publicutilitiesin North America;

(g) to reduce BC greenhouse gas emissions

(i) by 2012 and foreach subsequent calendaryearto at least 6% less
than the level of those emissionsin 2007,

(ii) by 2016 and for each subsequent calendaryeartoat least 18% less
than the level of those emissionsin 2007,

(iii) by 2020 andfor each subsequent calendaryeartoat least 33%
lessthanthe level of those emissionsin 2007,

(iv) by 2050 andfor each subsequent calendaryearto at least 80%
lessthan the level of those emissionsin 2007, and

(v) by such otheramounts as determined underthe Greenhouse Gas
Reduction Targets Act;

(h) to encourage the switching from one kind of energy source or use to
anotherthat decreases greenhouse gas emissions in British Columbia;

(i) to encourage communities to reduce greenhouse gas emissions and use
energy efficiently;

(j) to reduce waste by encouraging the use of waste heat, biogas and biomass;


http://www.bclaws.ca/civix/document/id/complete/statreg/03086_01
http://www.bclaws.ca/civix/document/id/complete/statreg/03086_01
http://www.bclaws.ca/civix/document/id/complete/statreg/07042_01
http://www.bclaws.ca/civix/document/id/complete/statreg/07042_01
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(k) to encourage economicdevelopment and the creation and retention of
jobs;

(1) to fosterthe development of first nation and rural communities through the
use and development of clean orrenewable resources;

(m) to maximize the value, including the incremental value of the resources
beingcleanorrenewable resources, of British Columbia's generation and
transmission assets forthe benefit of British Columbia;

(n) to be a netexporterof electricity from clean or renewable resources with
the intention of benefiting all British Columbians and reducing greenhouse gas
emissionsinregionsinwhich British Columbiatrades electricity while
protecting the interests of persons who receive or may receive service in British
Columbia;

(o) to achieve British Columbia's energy objectives without the use of nuclear
power;

(p) to ensure the commission, underthe Utilities Commission Act, continues to
regulate the authority with respectto domesticrates but not with respect to
expenditures forexport, except as provided by this Act.


http://www.bclaws.ca/civix/document/id/complete/statreg/96473_01
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LIST OF ACRONYMS
AFUDC Allowance for Funds Used During Construction
AIA Architectural Impact Assessment
AOA Archaeological Overview Assessment
Application December 19, 2014 Lower Mainland Intermediate Pressure System Upgrade Projects
BCOAPO British Columbia Old Age Pensioners’ Organization et. al.
CEC Commercial Energy Consumers of British Columbia

Commission, BCUC

British Columbia Utilities Commission

Coquitlam Gate IP
Project

Coquitlam Gate and the East 2"° Avenue & Woodland Station in East Vancouver
pipelinereplacement project

CP cathodicprotection

CPAC Canadian Pipeline Advisory Council

CPCN Certificate of Public Convenience and Necessity
CSA Canadian Standards Association

DGHC DG Honegger Consulting

Dillon Dillon Consulting

DRAS DynamicRick Assessment Systems Inc.

FBE Fusion Bonded Epoxy

FEI, Company FortisBCEnergy Inc.

Fraser Gate IP Project

Fraser Gate Station and East Kent Avenue and Elliot Street seismicupgrade

GAAP Generally Accepted Accounting Principles

Golder Golder Associates

GRI Gas Research Institute

ILI in-line inspection

IMP Integrity Management Program

IP Intermediate Pressure

IRs Information Request

Kilopascals kPa

km Kilometres

LMIPSU Lower Mainland Intermediate Pressure System Upgrade
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MOP

maximum operating pressure

Nominal Pipe Size

NPS

OGAA Oil and Gas Activities Act

0GC Oil and Gas Commission

PBR performance based rate

QRA guantitative risk assessment
UCA Utilities Commission Act

WACC weighted average cost of capital
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IN THE MATTER OF
the Utilities Commission Act, R.S.B.C. 1996, Chapter 473

and

FortisBC Energy Inc.
Application for a Certificate of Public Convenience and Necessity
for the Lower Mainland Intermediate Pressure System Upgrade Projects

EXHIBIT LIST

Description

Letter dated December 29, 2014 - Appointingthe Commission Panelforthe review of the
FortisBCEnergy Inc. Application fora Certificate of PublicConvenienceand Necessity for the
Lower Mainland Intermediate Pressure System Upgrade Projects

Letter dated January 5, 2014 —Order G-1-15 establishing the preliminary Regulatory Timetable
and PublicNotice

Letterdated February 5, 2015 — Notice of Procedural Conference Postponement
Letterdated February 12, 2015 — Commission Information Request No. 1 to FEI

CONFIDENTIAL Letter dated February 12, 2015 — Confidential Commission Information Request No.
1 to FEI

Letterdated March 18, 2015 —Requestforcomments on further process
Letter dated March 31, 2015 —Furtherreview process and possible regulatory timetable
Letterdated May 19, 2015 — Commission Information Request No. 2 to FEl

CONFIDENTIAL Letter dated May 19, 2015 — Confidential Commission Information Request No. 2to
FEI

Letterdated June 2, 2015 — Request for Comments on FEI's request for Clarification of BCUCIR
No. 2 (Exhibit B-9)

LetterdatedJune 12, 2015 —Clarification regarding FEl responses to BCUCIR-2

Letterdated July 6, 2015 — Timetable for further process and Panel Information Request No. 1
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B-1

B-1-1

B-1-2

B-1-3

B-1-4

B-1-5

B-1-6

B-1-7

B-1-8

B-2

B-4

B-4-1

B-4-2

B-5

B-6

B-6-1

B-7

B-8

B-9
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Description

FORTISBC ENERGY INC. (FEI) Letter dated December 19,2014 - Applicationfora Certificate of Public
Convenience and Necessity for the Lower Mainland Intermediate Pressure System Upgrade
Projects

Letterdated December 19, 2014 — Non Confidential Appendices

CONFIDENTIAL Letter dated December 19, 2014 - Confidential Appendices
LetterdatedJanuary 19, 2015 — Errata to Appendix A-9

Letterdated April 24, 2015 - Errata to the Application

CONFIDENTIAL Letter dated April 24, 2015 - Confidential Erratato Appendix E

Letter dated April 30, 2015 — Evidentiary Update

CONFIDENTIAL Letter dated April 30, 2015 - Confidential Evidentiary Update Appendices
Letter dated April 30, 2015 - PublicEvidentiary Update Appendices

Letter dated February 3, 2015 — FEI Submitting Workshop Materials

Letterdated February 4, 2015 — FEI Submitting Recommendation to Delay Procedural
Conference

Letter dated March 12, 2015 — FEI Submitting responses to BCUC Information Request No. 1

CONFIDENTIAL Letter dated March 12, 2015 — FEI Submitting responses to BCUC Information
RequestNo.1

CONFIDENTIAL Letter dated March 12, 2015 —FEI Submitting responses to BCUC Information
RequestNo. 1, Questions 21 Series and Attachment47.1.1

Letterdated March 12, 2015 — FEI Submitting responses to BCOAPO Information Request No. 1
Letter dated March 12, 2015 — FEI Submitting responses to CECInformation RequestNo. 1

CONFIDENTIAL Letter dated March 12, 2015 — FEI Submitting responses to CEC Information
RequestNo.1.21.3

Letterdated March 23, 2015 — FEI Submission on Further Process
Letter dated March 26, 2015 — FEI Reply Submission on Further Process

Letterdated May 28, 2015 — FEI Request for Clarification of BCUCIR No. 2
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B-11-1
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B-13

B-14

B-15

B-16
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C11

C1-2

C1-3

C1-4

C1-5
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C2-1

C3-1

C3-2
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Description
Letterdated June 8, 2015 - FEI Reply Comments on Exhibit B-9
LetterdatedJune 18, 2015 - FEI Response to BCUC IR No. 2

CONFIDENTIAL Letterdated June 18, 2015 - FEI Confidential Responseto BCUC IR No.2 11.5 and
13.1

CONFIDENTIAL Letter dated June 18, 2015 - FEI Response to Confidential BCUCIR No. 2
LetterdatedJune 18, 2015 - FEI Response to BCOAPO IR No. 2

Letter dated June 18, 2015 - FEI Response to CEC IR No. 2

LetterdatedJune 25, 2015 - FEI Submission on Further Process

Letter dated June 29, 2015 - FEI Reply Submission on Further Process

Letter datedJuly 10, 2015 - FEI Response to Panel IRNo. 1

CONFIDENTIAL Letter dated July 10, 2015 - FEI Confidential Responseto Panel IRNo. 1

COMMERCIAL ENERGY CONSUMERS ASSOCIATION OF BRITISH COLUMBIA (CEC) Letter dated January 8,
2015 — RequestforIntervener Status by Christopher Weafer

Letter dated February 19, 2015 — CEC SubmittingIRNo. 1
Letterdated March 24, 2015 — CEC Submission on Further Process
Letter dated May 26, 2015 — CEC Submitting IR No. 2
LetterdatedJune 4, 2015 — CEC Submission regarding Exhibit B-9
LetterdatedJune 25, 2015 - CEC Submission on Further Process

CANADIAN PIPELINE ADVISORY COUNCIL (CPAC) Letter and Online Registration dated January 14, 2015
— Request forIntervener Status by Gary Kroeker

BRITISH COLUMBIA PENSIONERS’ AND SENIORS’ ORGANIZATION, ACTIVE SUPPORT AGAINST POVERTY, BC
COALITION OF PEOPLE WITH DISABILITIES, COUNSEL OF SENIOR CITIZENS’ ORGANIZATIONS OF BC, AND THE
TENANT RESOURCE AND ADVISORY CENTRE (BCOAPO) Letter dated January 19, 2015 — Request for
Intervener Status by Tannis Braithwaite, Lobat Sadrehashemi and Mark Garner

Letterdated February 19, 2015 —BCOAPO SubmittingIRNo. 1
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C3-3

C3-4

C3-5

C3-6

C4-1

C4-2

C4-3

C5-1

C5-2

C5-3
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Description
Letter dated March 23, 2015 - BCOAPO Submitting Comments on Suspending Process
Letterdated May 26, 2015 — BCOAPO SubmittingIRNo. 2
LetterdatedJune 4, 2015 — BCOAPO Submission regarding Exhibit B-9
LetterdatedJune 25, 2015 - BCOAPO Submission on FurtherProcess
ONG, FRANK (ONG) Letter dated January 21, 2015 — RequestforIntervener Status by Frank Ong
Letterdated February 19, 2015 —Ong Submitting Comments
Letter dated February 26, 2015 — Ong Submitting Confidential Undertaking

City oF BURNABY (BURNABY) Letterand Online Registration dated January 26, 2015 —Requestfor
Intervener Status by Leon Gous

Letter dated March 6, 2015 — Burnaby Submitting Comments

Letterdated March 27, 2015 —Burnaby Submitting Response to Exhibit A-6

No submissions received.

No submissions received.
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