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British Columbia Utilities Commission
Suite 410, 900 Howe Street
Vancouver, BC
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Attention: Mr. Patrick Wruck, Commission Secretary

Dear Mr. Wruck:

Re: FortisBC Energy Inc. (FEI)
2022 Long Term Gas Resource Plan (LTGRP)

On February 25, 2019, the British Columbia Utilities Commission (BCUC) issued its Decision
and Order No. G-39-19 accepting FEI's 2017 LTGRP and directing FEI to file its next LTGRP
on or before March 31, 2022, which was subsequently extended to May 9, 2022."

In accordance with the BCUC’s Resource Planning Guidelines and Section 44.1(2) of the
Utilities Commission Act (UCA), FEI submits the attached 2022 LTGRP for the BCUC’s
review.

There are no approvals being sought by FEI as part of this LTGRP submission. The LTGRP
presents a 20-year view of the demand-side and supply-side resources identified to meet
expected future gas demand, reliability requirements and provincial greenhouse gas
reduction requirements at the lowest reasonable cost to FEI's customers. The LTGRP
includes an action plan that identifies the activities that FEI intends to pursue during the first
four years of the 20-year planning horizon. FEI will file separate applications for Certificates
of Public Convenience and Necessity, if and as necessary, for any of the identified activities
in accordance with the BCUC'’s guidelines.

FEI respectfully seeks acceptance of its 2022 LTGRP in accordance with Section 44.1(2) of
the UCA.

' By letter dated March 18, 2022, the BCUC approved FEI's extension request to file its 2022 LTGRP by April 29,
2022 and by letter dated April 28, 2022, the BCUC approved FEI's further extension request to file by May 9,
2022.
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If further information is required, please contact Ken Ross, Manager, Integrated Resource
Planning and DSM Reporting at (604) 576-7343 or ken.ross@fortisbc.com.

Sincerely,

FORTISBC ENERGY INC.

Original signed:

Diane Roy

Attachments

cc (email only): FEI's Resource Planning Advisory Group
FEI 2017 Long Term Resource Plan Registered Parties
FEI Annual Review for 2022 Rates Registered Parties
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Territorial Acknowledgement

FortisBC acknowledges and respects Indigenous People in Canada, on whose traditional
territories we all live and work. FortisBC is committed to Reconciliation with Indigenous Peoples
and is guided by our Statement of Indigenous Principles.

https://www.fortisbc.com/in-your-community/indigenous-relationships-and-reconciliation/our-
statement-of-indigenous-principles
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EXECUTIVE SUMMARY

1. INTRODUCTION

FortisBC Energy Inc. (FEI) files this 2022 Long-Term Gas Resource Plan (LTGRP) under section
44.1(2) of the Utilities Commission Act (UCA) and is respectfully seeking acceptance by the British
Columbia Utilities Commission (BCUC) of the LTGRP as being in the public interest pursuant to
section 44.1(6). Consistent with the UCA, the BCUC’s Resource Planning Guidelines, and prior
BCUC directives, the 2022 LTGRP presents FEI's long-term plan for meeting the forecast peak
demand and energy requirements of customers with demand-side and supply-side resources over
a 20-year planning horizon (2023 to 2042). FEI's 2022 LTGRP objectives are to:

o Ensure cost-effective, secure and reliable energy for customers;

e Provide cost-effective Demand-side Management (DSM) initiatives and lower-carbon
solutions;

e Ensure consistency with provincial energy objectives; and

e Address prior BCUC directives.

The 2022 LTGRP serves as a foundation for further evaluation of gas supply and system
infrastructure options for meeting forecast customer needs under different scenarios. The LTGRP
is not a substitute for the analysis done to support specific supply or expansion projects, programs
or rate design in the future, but rather helps to inform the process of other initiatives. FEI will
further evaluate any specific resource projects that are identified within the LTGRP that require
BCUC approval and file separate applications with the BCUC as needed in the future.

This 2022 LTGRP is profoundly shaped by the developments in climate change policy in recent
years and, in particular, the Province’s 2018 CleanBC plan and CleanBC Roadmap to 2030
(Roadmap) which set out ambitious targets for reducing greenhouse gas (GHG) emissions. In
response to these policies and the need to reduce GHG emissions, this 2022 LTGRP provides
FEI's plan to transition to a low-carbon energy future and transition toward distributing renewable
and low-carbon gas. Future resource plans will build on this plan as innovation in low-carbon gas
production, supply and use advances.

The foundation for the 2022 LTGRP and this transformational reduction in GHG emissions is FEI's
existing infrastructure, service offerings, workforce and logistics, as well as the regional gas
supply infrastructure that is vital to serving the energy needs of British Columbians. Table ES-1
provides a summary of FEI customer, demand and pipeline characteristics. Table ES-2 presents
the renewable and low-carbon gas resources included in the 2022 LTGRP that, over the planning
horizon, along with increased DSM and growth in fuel service for the low-carbon transportation
(LCT) sector, are pivotal in reaching BC’'s GHG emission reduction goals.
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Table ES-1: FEI Service Statistics

Percentage
Increase Since

2017 LTGRP
Number of Customers 994,004 1,064,800 7.1%
Annual Demand (PJ)?! 197 228 15.7%
Peak Day Demand (TJ/day)? 1,334 1,399 4.9%
Length of Transmission Pipeline (km) 2,959 2,970 0.4%
Length of Distribution Pipeline* (km) 45,741 47,523 3.9%

* Includes both distribution and intermediate pressure pipelines.

Table ES-2 Fuel Types and Decarbonization Technologies Used in the 2022 LTGRP

Life cycle End use cycle

Emission Emission
Factor Factor

(tCO2e/GJ) (tCO2e/GJ)

Fuel Type Description?®

Natural gas is a naturally occurring hydrocarbon.
Hydrocarbons are a class of organic compounds
Natural gas consisting of carbon and hydrogen. Raw natural gas 0.0598 0.04987°
(before processing) is composed primarily of
methane.*

Upgraded biogas produced from farm or municipal
organic biomass.

Upgraded synthesis gas (syngas) produced from 0.0100 0.0003
wood biomass at pulp mills and some municipal
organic biomass.

Produced from wood to displace natural gas used in
Syngas lime kilns at pulp mills. Can also be upgraded to 0.0100 0.0000
green hydrogen.

Produced from black liquor to displace natural gas

Renewable natural
gas (RNG)

Lignin used in lime kilns at pulp mills. 0.0100 0.0000
Produced via water electrolysis using renewable

Green Hydrogen electricity feedstock. 0.0000 0.0000

Blue Hydrogen Reformed from hydrocarbon feedstock with up to 90 0.0200 0.0000°
percent carbon sequestered.

Natural Gas with

Associated Carbon Applying the carbon reduction benefits of CCUS to 0.0148 0.0148

Capture, Utilization the delivery of natural gas on FEI's gas network.”
and Storage (CCUS)

1 PJ (petajoule) = 1,000,000 GJ.

1 TJ per day (terajoule/day) = 1,000 GJ per day.

All definitions for fuel types are sourced from FEI except where specified.

Online at: https://www.nrcan.gc.ca/energy/energy-sources-distribution/natural-gas/natural-gas-primer/5641.

GHG emission factor consistent with that used by the Province as discussed in Section 9.2.

Updated values for the carbon intensity of hydrogen production are currently under development and will be provided
in the next LTGRP.

7 The International Energy Association describes CCUS as a suite of technologies that can play an important and
diverse role in meeting global energy and climate goals. CCUS involves the capture of CO2 from large point sources,

o g A W N B
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The resource planning process begins by closely examining the planning environment in which
FEI operates and by identifying expectations for future customer and demand growth. The
demand- and supply-side resource alternatives for meeting future demand are then assessed,
and actions recommended to ensure that the proper resources are in place to deliver the preferred
energy solutions to meet future customer needs. Finally, FEI presents a four-year Action Plan,
which identifies the near-term activities needed to meet the long-term resource requirements
identified in the LTGRP.

2. PLANNING ENVIRONMENT

This LTGRP involves forecasting and planning to 2042, during a time of rapid change and
uncertainty in market forces, energy technologies and government policy, and at the early stages
of FEI's journey to a low-carbon energy future. British Columbians, represented by all levels of
government, Indigenous groups, and community representatives have been clear that a new path
to a secure and low-carbon energy future must be developed. The 2022 LTGRP represents FEI's
vision for how it will respond to this changing planning environment and participate in solutions to
the imperatives placed on energy utilities like itself. This LTGRP represents FEI's long-term view
of its transition to a low-carbon energy future, and is intended to be the catalyst for rapid progress
in meeting the ambitious GHG reduction targets established by the provincial and federal
governments.

Climate change is dramatically impacting the physical, political, social and economic environment
in which FEI operates. Governments at all levels are enacting environmental policies and
regulations aimed at reducing GHG emissions. These evolving energy and environmental policies
are key factors in the LTGRP planning environment and help inform FEI regarding potential
impacts on future customer demand and supply over the planning horizon. An overview of the
major policies influencing FEI's planning environment and their evolution over time is illustrated
in Figure ES-1.

including power generation or industrial facilities that use either fossil fuels or biomass for fuel. The CO2 can also
be captured directly from the atmosphere. If not being used on-site, the captured CO2 is compressed and transported
by pipeline, ship, rail or truck to be used in a range of applications, or injected into deep geological formations
(including depleted oil and gas reservoirs or saline formations) which trap the CO2 for permanent storage: CCUS
Technology Report (2021), online at: https://www.iea.org/reports/about-ccus.

EXECUTIVE SUMMARY PAGE ES-3


https://www.iea.org/reports/about-ccus

FORTISBC ENERGY INC. FORTIS BC
2022 LONG TERM GAS RESOURCE PLAN

1 Figure ES- 1: Major Policies Adopted by All Levels of Government Demonstrate the Complexity of
FEI's Planning Environment

2007 2008 2009 2010 2011 2012 2016 2017 2018 2019 2020 2021 2022

Pan-Canadian framework
Net-Zero Emissions Act
@ EB.C Energy Plan @ CleanBCPlan @ CleanBC Roadmap
. B.C. Low Carbon Fuel Standard
@ Clean Energy Act
® B.C Energy Step Code
@ Minister Mandate on Carbon Pollution
@ GGRR Amendments @ GGRR Amendments
® B.C Hydrogen Strategy

O Sectoral Targets

[ City of Vancouver Zero Emission Building Plan

@ BCEnergy Step Code Adoption

@ Cclimate Emergency Declaration

There have also been significant legislative and policy developments with respect to the
engagement with Indigenous groups since the 2017 LTGRP that have broad impacts on FEI's
long-term planning. FEI recognizes and respects the constitutional rights of Indigenous peoples,
and FElI's Statement of Indigenous Principles aims to ensure FEI's business operations are
conducted with respect for Indigenous people’s social, economic and cultural interests. Feedback
and input from Indigenous groups during the development of this LTGRP emphasized the need
10 for FEI to consider the key principles of the United Nations Declaration on the Rights of Indigenous
11 Peoples and to ensure FEI considers Indigenous energy perspectives within its broader utility
12  planning processes.

O© oo ~NOOLhA~ W

13  The competitive environment for FEI's products has grown more complex as a multitude of pricing
14  and non-price considerations are influencing customer energy choices. Capital costs, installation
15 requirements, operating and maintenance costs, government policies and public perception all
16  play a role in this regard.

17  Gas markets continue to be volatile. With the anticipation of increased demand in the Pacific
18  Northwest (PNW) and limited pipeline infrastructure becoming further constrained, regional price
19 disconnects are expected to continue. Geo-political risk, and strained supply resources in the
20 region during high demand periods, are creating upward price pressure and volatility risk.
21 Infrastructure is needed to meet the pace of future demand growth, provide resiliency, and help
22 support the clean energy transition in the PNW.

23  Decarbonizing FEI's gas supply in response to climate policy will put upward pressure on gas
24 costs. This rising cost, regardless of specific cost recovery mechanisms or tariffs, will continue to
25  be borne by FEI's customers, reducing FEI's price competitiveness when compared to other low-
26  carbon fuel sources. Gas prices will continue to rise as renewable and low-carbon gas comprises
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a larger share of the fuel mix. In parallel, electricity rates associated with electrification may also
rise due to the need for more transmission, distribution, and substation infrastructure required to
meet increases in electricity peak demand. However, decarbonization is necessary to meet the
GHG emission targets set out in the Roadmap and to respond with urgency to climate change.
The 2022 LTGRP demonstrates how the Clean Growth Pathway has the advantage of leveraging
the resilience and reliability of the provincial energy system as a whole, achieving GHG reductions
aligned with the provincial government’s objectives, and being a more affordable and practical
pathway for BC than relying on electrification alone.

3. CLEAN GROWTH PATHWAY AND FOUR PILLARS TO A LOW-
CARBON FUTURE

The 2022 LTGRP provides a comprehensive and long-term view of FEI's transition to a low-
carbon future as it responds to a rapidly evolving energy landscape. FEI's Clean Growth Pathway
lays the groundwork for this transition and represents FEI's 20-year vision. The Clean Growth
Pathway is FEI's approach to supporting increasing government ambition and intervention to
reduce GHG emissions and the adoption of policies to take greater climate action. The Clean
Growth Pathway report (Appendix A-1) provides FEI's framework to transition to a low-carbon
energy future and is supported by four key pillars, which figure prominently in the 2022 LTGRP:

e Pillar 1: Transitioning to renewable and low-carbon gases to decarbonize the gas supply;

e Pillar 2: Investing in DSM programs in support of energy efficiency and conservation
measures to reduce energy use among residential, commercial and industrial customers;

e Pillar 3: Support for low-carbon transportation infrastructure to reduce emissions in this
sector; and

e Pillar 4: Investing in LNG to lower GHG emissions in marine fueling and global markets.

FEI's Clean Growth Pathway is a diversified pathway in that it relies on maintaining and growing
both the existing gas and electricity infrastructure networks in BC to reach carbon reduction
targets, catalyse energy innovation, and meet BC’s growing need for energy over the long term.
In addition to achieving GHG reductions aligned with the provincial government’s objectives, other
benefits include meeting peak demand on the coldest days of the year with the lowest risk,
improving energy system resiliency, fostering emerging technologies and innovation, and
economic development across the energy services supply chain. Figure ES-2 illustrates key
milestones since the 2017 LTGRP that have set the stage for FEI's Clean Growth Pathway.
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Figure ES-2. The Evolution of FEI's Clean Growth Pathway from 2017 LTGRP to 2022 LTGRP

2017 LTGRP - Comprehensive Review
Appendix E Potential Multi-year Rate 30BY30 and Application for

GHG Emission Application Commitment Revised Renewable
Reduction Pathways PP Gas Program

Analysis that showed Actions and Reduce customer Near term renewable and
various opportunities for expenditures emissions by 30% low-carbon gas delivery to
FEI to play an important related to the Clean by 2030 customers
role in GHG reductions Growth Pathway
L ] . L] [ ]
L] L] L]

Clean Growth Pathway Pathways for British

to 2050 Columbia to Achieve Its 2022 LTGRP
GHG Reduction Goals

Submission to the BC A study examining the costs Implementing the Clean
Government on the pathway and implications of two Growth Pathway:
to align with provincial GHG alternative futures and Renewable and Low-Carbon

emissions reduction goal identifying a Diversified Gas Supply, DSM and
- Four decarbonization Energy Pathway as Growth in New Markets to
pillars preferred reduce GHG emissions

The 2022 LTGRP plans for reducing BC’s GHG emissions and contributing to global GHG
emission reductions. Figure ES-3 illustrates BC’s 2019 GHG emissions inventory by sector and
describes FEI’s initiatives to address these sectoral emissions.

Figure ES-3: 2019 GHG Emissions by Sector in BC8 and FEI Initiatives to Support Decarbonization

80 Transportation Sector Emissions (39 percent of provincial GHG
Inventory)

. FEl initiatives to support this sector include:

70 e
i « Investing in low-carbon transportation (LCT)
+ Lowering emissions and improving local air quality through CNG and
60 LNG-fueled vehicles and marine vessels.
50 Industry Sector Emissions (21 percent of provincial GHG Inventory)
© . FEl initiatives to support this sector include:
3]
8 40 « Displacing conventional natural gas with renewable and low-carbon gas
£ + Opportunities for hydrogen projects
30 o o o
i Buildings Sector Emissions (10 percent of provincial GHG Inventory)
Industry (Excluding FEl initiatives to support this sector include:
20 Oil & Gas) i . . ! .
14.30 + Displacing conventional natural gas with renewable and low-carbon gas
. —e * Investing in DSM, workforce training, and new technologies such as gas
10 o heat pumps, deep energy retrofits, hybrid heating systems, and
Bulldlng§_& combined heat and power applications
Communities . . . . .
14.10 « Exploring clean energy project collaborations with Indigenous groups
0 ) and other communities

8 BC’s 2019 GHG emissions. Online at https://www?2.gov.bc.ca/gov/content/environment/climate-change/planning-
and-action/progress-targets#emissions.
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4. ANNUAL ENERGY DEMAND FORECASTING

Forecasting customer energy demand is a key step in identifying the resources FEI needs to meet
the future energy needs of customers. An annual demand forecast is the amount of gas that FEI
expects its customers to use over the course of a year. This determines the amount of gas FEI
needs to acquire and transport on behalf of its customers on an annual basis. The annual demand
forecast also provides the basis for determining energy savings from DSM and for calculating
GHG emissions and emission reductions. FEI's peak demand is discussed later in the LTGRP
and is a basis for securing shorter duration peaking supply resources and planning to meet system
capacity requirements.

For resource planning, FEI uses an End Use Annual Method of demand forecasting to examine
different ways that end use trends could unfold over the planning horizon to impact demand for
gas. FEI prepares a Reference Case forecast as well as a range of alternate future scenarios that
enable FEI to examine how future demand might unfold. FEI has designated the Diversified
Energy Scenario as its planning scenario, which enables FEI's Clean Growth Pathway. Figure
ES-4 shows the total range of annual demand forecast including all customer categories for each
of the Reference Case and alternate future scenarios examined.

Figure ES-4: Total Forecast Annual Demand- All Demand Categories, All Scenarios

700
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PJ/Year
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Economic Stagnation Diversified Energy (Planning)

Price-Based Regulation Upper Bound

FEI's expectation of future annual energy demand for planning purposes is represented by the
outputs of the Diversified Energy (Planning) Scenario analysis as shown in Figure ES-4.
Observed growth in annual demand in the first half of the planning horizon is driven by load growth
in the transportation sector and global LNG market, primarily with the large load step increase for
the addition of the Woodfibre LNG project, modelled to begin operation in 2027.
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5. DEMAND-SIDE RESOURCES

FEI's adequate and cost-effective portfolio of DSM activities can result in significant energy and
GHG emissions reductions over the planning horizon under the range of future scenarios
examined for the LTGRP. As a pillar of FEI's Clean Growth Pathway, FEI anticipates expanding
its existing DSM activities over the planning horizon to reduce GHG emissions to meet provincial
GHG reduction targets. In particular, FEI's future DSM expenditure plans that will be filed with
the BCUC for acceptance will be guided by the High DSM Setting analysed in this LTGRP. Under
the Diversified Energy (Planning) Scenario with the High DSM Setting, FEI's savings from DSM
activities are forecast to be significant, at approximately 25 PJ or 13 percent of annual load in
2042.

As directed in Order G-39-19, FEI's DSM funding scenarios reflect the results of the most recent
Conservation Potential Review (CPR) (Appendix C-1), with incentive level, economic screen and
budget settings applied to individual scenarios. The Diversified Energy (Planning) Scenario was
used as the basis for a sensitivity analysis demonstrating the effects of the Low, Medium and High
DSM settings on DSM expenditures, energy savings and cost effectiveness tests. These cost
effectiveness tests include Total Resource Cost (TRC), Modified Total Resource Cost (MTRC)
and Utility Cost Test (UCT) results expressed as a ratio and the Cost of Conserved Energy (CCE)
expressed as $/GJ. FEI also provides a directional view of delivery rate and bill impacts for
residential customers under the Low, Medium and High DSM Settings in the Diversified Energy
(Planning) Scenario.

The final step in the DSM analysis is to develop total annual demand post-DSM to demonstrate
the resulting energy savings effects of projected DSM activity. Figure ES-5 below illustrates the
energy savings associated with DSM. In 2042, the Diversified Energy (Planning) Scenario — High
Setting is 7 percent lower and the Medium Setting is 5 percent lower than the pre-DSM Annual
Demand when taking into account the impact of both forecast LCT and also DSM activity. This
results in 25 PJ of annual energy savings for the High DSM Setting and 16 PJ of annual energy
savings for the Medium DSM Setting. In conclusion, this Diversified Energy (Planning) Scenario
total annual demand after DSM (shown as Diversified Energy (Planning) — Post High DSM in the
figure below) represents the annual demand that FEI is planning to in the 2022 LTGRP.

EXECUTIVE SUMMARY PAGE ES-8



© 0o ~NOO O~ W

10
11
12
13

FORTISBC ENERGY INC. FORTIS BC
2022 LONG TERM GAS RESOURCE PLAN

Figure ES-5: Total Annual Demand Before and After DSM for all Demand Categories
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6. GAS SUPPLY PORTFOLIO

FEI's energy supply portfolio planning ensures that the forecast normal and peak day demand of
core market (Core)°® customers can be met. The planning process begins with considering the
locations where FEI can purchase its gas supply resources and the physical gas storage and
pipeline resources to which FEI has access. Other steps include planning for price risk
management, pipeline and storage resources, potential changes in demand or market conditions,
and the transition to renewable and low-carbon gas supplies through the Clean Growth Pathway.

The fundamental design principle of constructing an efficient gas supply portfolio of resources is
to match the resource characteristics to the demand characteristics. Figure ES-6 provides an
illustrative example of FEI's gas supply portfolio. Demand exhibits pronounced seasonality (i.e.,
high load in winter and low load in summer), and therefore a low annual load factor. This figure

9 Core customers refer to Rate Schedules 1, 2, 3, 5, 6, 46 included; and Rate Schedule 4 (seasonal) excluded. FEI's
gas supply portfolio includes the forecast normal, design, and peak day demand of these customers. Transportation
Service customers arrange for their own supply that is then transported by FEI to their premises. System capacity
planning (Section 7) needs to consider total system throughput to ensure that sufficient capacity exists on FEI's
system to reliably deliver gas supply to meet the demand for both Core and Transportation service customers.
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illustrates how the duration of supply resources fits the forecast annual normal and design load
for Core customers.

Figure ES-6: 2021/2022 FEI Forecast Design and Normal Loads vs. Resources?®
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Constrained pipeline and storage resources in the PNW during the winter season continues to be
a major concern, and market developments have caused significant supply and pricing risks in
the region. Geo-political risks have added greater market uncertainty at this time. FEI has
increased resiliency to a degree within the existing portfolio by holding contingency resources;
however, resiliency needs to be further improved through new infrastructure projects. With the
advancement of renewable and low-carbon gas supply resource in the region, FEI's future
infrastructure is being planned to support the transition to a lower-carbon future by providing
increased resiliency and supporting a broader range of supply resources.

Additional infrastructure and storage have been a major focus for FEI in light of recent supply
disruptions, growing demand in the region, and the necessary requirements to transition to a
renewable and low-carbon energy future. FEI has applied to the BCUC for a Certificate of Public
Convenience and Necessity (CPCN) for the Tilbury LNG Storage Expansion (TLSE) project,
which includes the construction of a new LNG storage tank and increased regasification capacity.
The TLSE project would significantly increase the resiliency of FEI's gas system in the event of a

10 This forecast is for Core requirements and does not represent total system throughput.
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critical disruption of regional pipeline supply by allowing FEI to continue to serve a much larger
portion of the daily system in the event of a supply emergency and by providing sufficient storage
to meet that load for a longer period of time. Similarly, FEI's Regional Gas Supply Diversity
(RGSD) project would involve expanding the Southern Crossing Pipeline (SCP) to diversify FEI's
gas supply on a separate pipeline path from those with constrained capacity.

Implementing the RGSD project and expanding on-system storage resources (i.e., the TLSE
project) are the most cost-effective ways to enhance resiliency, facilitate load growth
opportunities, support the transition to renewable and low-carbon gas and also create diversity
and flexibility within FEI's energy supply portfolio. Ultimately, the continued use of the gas
infrastructure is a critical component of decarbonizing the province’s energy system and, over the
long term, will mitigate the cost of the low-carbon energy transition to British Columbians.

7. SYSTEM RESOURCE NEEDS AND ALTERNATIVES

A key aspect of ensuring safe, reliable, and secure delivery of gas to customers is identifying
when and where any capacity constraints may appear and planning for the infrastructure and
system resources that FEI requires to construct over the planning horizon. Growth in peak
demand is among the most significant challenges for FEI's long-term planning. When the forecast
for peak demand exceeds available capacity, a gas system expansion is required. The system
resource needs discussed in the 2022 LTGRP also reflect the need to deliver renewable and low-
carbon gases in increasingly larger volumes over the planning horizon and discusses the
infrastructure changes required to accommodate this transition.

System planning includes system sustainment and renewal, integrity upgrades, and system
expansion contributing to overall system resiliency. There are three primary resource options to
evaluate when planning system expansions: pipelines, compression and storage as shown in
Figure ES-7. Over time, FEI expects on-system renewable gas production to grow in importance
as a fourth resource option. Often, some combination of the resource options leads to an optimal
solution. Infrastructure projects on transmission systems to address system capacity constraints
are often large and take many years to plan and execute, demonstrating the benefits of the long-
term resource planning process.

Figure ES-7: Options for Gas System Reinforcements

LNG Peaking Storage
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To address specific local and regional demand, FEI considers the peak demand requirements for
each of the three main transmission systems: Vancouver Island Transmission System (VITS);
Coastal Transmission System (CTS); and Interior Transmission System (ITS). For each regional
system, higher or lower than expected load growth could shift the timing of system expansion
requirements either ahead or further out in time.

For the VITS, at this time, capacity upgrades are not required. Two pressure control station
additions are currently proposed for installation in the next few years to serve the growing
distribution systems of Greater Victoria and Nanaimo. The Woodfibre LNG project will require
reinforcement of the existing VITS with pipeline looping and added compression near Squamish.
This would match the capacity contracted by the project proponent under peak demand, while
also preserving available capacity for existing customers and allowing large volumes of
interruptible capacity to be available for much of the year.

For the CTS, the TLSE and RGSD projects would address demand and resiliency requirements.
The Tilbury site in Delta, located on the CTS, is the location of the LNG liquefaction and storage
facility used to serve demand for conventional gas from LCT initiatives, which is forecast to grow
over the next 20 years. Based on FEI's demand forecasts for LNG, future phases of Tilbury LNG
expansion beyond the current phase will need to be constructed. The RGSD project would expand
the SCP from Oliver to the Lower Mainland to increase the CTS’s supply diversity. The RGSD
has also been developed in consideration of the Clean Growth Pathway and will have the capacity
and capability to support FEI's plans to deliver hydrogen across the PNW, including BC.

For the ITS, capital expansion is required to meet forecast demand. FEI currently has a CPCN
Application for the Okanagan Capacity Upgrades (OCU) Project in progress. The proposed OCU
project would offer sufficient capacity to meet the future peak demand requirements. The
preferred alternative is an approximately 30-kilometre NPS*! 16 pipeline loop between Penticton
and Kelowna, reinforcing the existing NPS 12 pipeline currently in service. Reinforcement
alternatives have been identified to meet the demand forecast and would be required, in addition
to completion of the OCU Project, by the winter of 2038 to 2039.

As FEI incorporates renewable gases into the gas distribution and transmission systems, the
physical properties of these gases, such as density and energy content per standard volume, can
have an impact on capacity. Gases with physical properties within the range of conventional gas,
such as RNG, will have no net impact on delivery capacity. Delivering hydrogen or a blend of
hydrogen and natural gas or hydrogen and RNG, where the gas density and energy content are
different from traditional natural gas supply, will change the energy delivery capacity. Table ES-
3 provides an overview of FEI's system planning considerations for integrating renewable and
low-carbon gas into the individual regional transmission systems.

11 Nominal pipe size, in inches.
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Table ES-3: Overview of Considerations for Integrating Renewable and Low-Carbon Gas in FEI

Fuel Type/
Other
Considerations

Systems

Regional Transmission and Distribution Line Considerations

VITS

e Supply potential

¢ No detrimental impact on
transmission system
capacity

CTS

e Supply potential

¢ No detrimental impact on
transmission system
capacity

ITS

e Supply potential

¢ No detrimental impact on
transmission system
capacity

Project Impacts

Management of
hydrogen at FEI's Mount
Hayes LNG facility would
be required

station due to large scale
LNG production at
Tilbury and Woodfibre
LNG project

RNG (on- « Reliable supply from ¢ Reliable supply from ¢ Reliable supply from
system) local on-system hubs will local on-system hubs will local on-system hubs will
reduce upstream supply reduce upstream supply reduce upstream supply
requirements and requirements and requirements and
improve available improve available improve available
capacity capacity capacity
« Supply potential from e By 2030, hydrogen o Supply potential from
blue or turquoise production anticipated blue or turquoise
production potential may with hydrogen and RNG production potential may
require system upgrades in similar proportions. require system upgrades
e Green hydrogen hub will | ® By 2042, hydrogen ¢ Green hydrogen hubs
reduce upstream supply supplied from upstream will reduce upstream
requirements and of Huntington Control supply requirements and
improve available Station and comprises a improve available
Hydrogen capacity, but reduce much larger portion of capacity, but reduce
available capacity the fuel mix available capacity
downstream o With upstream supply, downstream
hydrogen separation
facility at Huntingdon
anticipated
¢ Dedicated hydrogen
“backbone” pipeline
likely
Syngas and e Supply potential o No supply potential e Supply potential
Lignin currently identified
« Woodfibre LNG project e Flow of hydrogen likely  Management of
may preclude hydrogen to be separated from hydrogen at any future
LNG and blending upstream (at trans_mission system at LNG.faciIities would be
industrial Eagle Mountain) Huntingdon control required
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FORTIS BC

Fuel Type/

Other

Considerations

Regional Transmission and Distribution Line Considerations

VITS

e Scope and location of
system upgrades not yet
feasible to determine as

CTS

e Local supply hubs and

small dedicated systems
eventually connected to

ITS

¢ Renewable and low-
carbon projects could
offset the need for

upstream by dedicated
hydrogen “backbone”

e Scope and location of
system upgrades not yet
feasible to determine as
supply volumes and
locations are currently in
early stages of
development

upgrades

RGSD project under
development could
provide significant
support for delivery of
hydrogen and other
renewable gas

Scope and location of
system upgrades not yet
feasible to determine as
supply volumes and
locations are currently in
early stages of
development

supply volumes and
locations are currently in
early stages of
development

System
Upgrade
Requirements

FEI's gas system must be expanded to meet future demand growth and optimize operation of the
whole system. With annual increases in forecast peak demand, potential new sources of demand
from LCT and industrial sources, and the introduction of renewable and low-carbon gases in
significantly increasing quantities, the VITS, CTS and ITS transmission systems could all require
capacity-enhancing projects to meet peak demand forecasts while enabling FEI's Clean Growth
Pathway.

8. STAKEHOLDER INDIGENOUS AND COMMUNITY ENGAGEMENT

Connecting with customers, communities, Indigenous groups, and other stakeholders on long-
range planning issues is of critical importance to FEI. FEI undertook a number of initiatives to
offer interested participants the opportunity to contribute to the discussions that informed the 2022
LTGRP and FEI's Clean Growth Pathway initiatives. These activities continued into the first
guarter of 2022 and included:

o Workshops with the dedicated Resource Planning Advisory Group (RPAG) engaged
strategic representatives of municipalities, government, customers, associations, and
organizations with interest, experience and/or significant industry knowledge in energy
planning in the development of the LTGRP.

e Engagement workshops with First Nations community representatives provided feedback
on how engagement can be strengthened for the ongoing LTGRP planning process, the
development of clean energy projects, and other FEI initiatives.

¢ Community Engagement workshops recognizing the importance of considering diverse
community perspectives and energy planning needs with respect to developing BC’s
energy future and FEI's role in the low-carbon transition across its service territory.
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e FEI's other engagement activities that directly or indirectly inform the resource planning
process, such as discussions with advisory groups, government, industry associations,
customers and other stakeholders.

Through the RPAG workshop sessions, stakeholders have been able to provide FEI with input on
many important factors, such as demand forecasting and scenario analysis methods, demand
drivers and scenarios and feedback on FEI's Clean Growth Pathway. The workshops with
Indigenous groups highlighted the need to further evolve engagement processes and in response
FEI developed an Action Item accordingly. The Community Engagement workshops assisted FEI
in identifying energy issues and planning opportunities in municipalities and communities
throughout BC. The information gained through these activities informs FEI's market research
and analysis, identifying long-term planning issues of concern to a number of stakeholder groups,
feedback on FEl's transition to renewable and low-carbon gas, interest in local clean energy
projects and identifying interested stakeholders who may become more engaged in the LTGRP
process.

9. OUTCOMES OF THE CLEAN GROWTH PATHWAY

FELI's vision for the future of energy in BC is that of a diverse, integrated and resilient network of
energy infrastructure and services, building on the strength and benefits of both the existing gas
and electric energy delivery networks in the province. FEI's role in this future is to utilize, grow
and strengthen its gas transmission and distribution systems for the continued delivery of safe,
secure and reliable energy to customers, while reducing GHG emissions for customers through
the four pillars of its Clean Growth Pathway. As FEI proceeds down this pathway, the continued
commercialization of existing technologies, advancements in new technology and innovation will
enable deeper carbon emission reductions, while putting BC at the forefront of emerging
industries such as those that will drive BC’s future hydrogen economy.

One of the key impacts of the Clean Growth Pathway is GHG emission reductions to meet the
Roadmap’s cap on emissions for natural gas utilities for residential, commercial and industrial
customers, to be implemented as the Greenhouse Gas Reduction Standard (GHGRS). Through
the Clean Growth Pathway, and based on end use demand in the Diversified Energy (Planning)
Scenario, FEI's GHG emission reductions for the following categories are described below and
illustrated in Figure ES-8:

e Changes in demand (pre-DSM) describes the impact of natural efficiency'? combined
with a degree of electrification discussed in Section 4. This demand reduction corresponds
to GHG emission reductions of 0.3 Mt COze per year in 2030 and 0.4 Mt CO.e per year in
2040;

12 Efficiency improvements that occur through the natural replacement of older, less efficient equipment with newer,
more efficient equipment as influenced by market transformation by DSM programs, regulations and other factors.
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FEI’'s DSM programs result in energy savings at the High DSM setting discussed in
Section 5. This high level of energy savings results in 0.9 Mt CO-e reductions in 2030 and
1.3 Mt CO.e reductions in 2040;

The renewable and low-carbon gas supply transition has the largest impact on GHG
emission reductions as discussed in Sections 4, 6, and 7. Acquiring and allocating 60.2
PJ of renewable and low-carbon gas supply by 2030 to this group of customers’ demand
results in emission reductions of approximately 3.0 Mt COze. In 2040, the allocation of 99
PJ of renewable and low-carbon gas to these customer groups result in 4.9 Mt COze of
GHG emission reductions; and

Additional GHG emissions reductions initiatives were identified by FEI after
completion of the demand and supply modelling for the 2022 LTGRP. Examples of these
additional opportunities include further DSM opportunities and further renewable and low
carbon gas reductions such as CCUS technology development. FEI expects these
opportunities to result in a further 0.9 Mt CO-e reductions or more by 2030. FEI is still
considering how these additional opportunities feed into the emissions reductions later in
the planning horizon and so has not included them in its assessment of 2040 emission
reductions at this time. FEI will formally include these additional opportunities in its
demand and GHG emission modelling for the next LTGRP.

FEI anticipates that as it proceeds along its Clean Growth Pathway, additional new opportunities
and technology advancements will continue to arise for further potential GHG emission reductions
for residential, commercial and industrial customers. The Roadmap states that the GHGRS
emissions cap on gas utilities will be approximately 6 Mt COze in 2030. Accounting for the fact
that FEI is not the only gas utility in BC, the portion of the cap that applies to FEI is approximately
5.7 Mt COze. Figure ES-8 shows the GHG emission reductions required to meet the GHGRS cap

for gas utilities. FEI's modelling of GHG emissions reductions for the Diversified Energy (Planning)

Scenario meets the Province’s 2040 target emission reductions and puts net-zero GHG emissions
by 2050 for these customer groups within reach. Over the long term, the Diversified Energy
(Planning) Scenario has similar emission reductions to the Deep Electrification Scenario, with a
somewhat deeper reduction driven by growth in the supply of renewable and low-carbon gases.
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Figure ES-8. GHG Emission Reductions for Residential, Commercial and Industrial Customers
Meets the GHGRS for the Diversified Energy (Planning) Scenario '3
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The total GHG emission reductions modelled in the Diversified Energy (Planning) Scenario
represent the outcome of implementing initiatives outlined in the pillars of the Clean Growth
Pathway. In order to provide a complete picture, GHG emission reductions from serving both the
residential, commercial and industrial customer groups, and the low-carbon transportation and
global LNG customers throughout the planning horizon are illustrated in Figure ES-9 (based on
life-cycle emission factors). Figure ES-9 illustrates the total emissions resulting from Diversified
Energy (Planning) Scenario broken out into reductions accounted for within BC and those that
are accounted for outside of BC.

13 GHG emissions reductions based on end-use emission factor in order to align with the GHGRS.
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Figure ES-9: Total GHG Emission (Life Cycle) Reductions for the Diversified Energy (Planning)
Scenario - BC and Outside of BC
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To provide context for FEI's long-term volume forecasts and their influence on customer rates,
FEI analysed the cost impacts of decarbonization initiatives and variations in demand over the
planning period. Table ES-4 below summarizes the cumulative effective rate impact projections
as well as the equivalent annual rate impact over the 20-year period for each select scenario.

Table ES-4: Summary and Comparison of Average Projected Delivery Rate Changes

Effective Rate Change (2022 - 2042, %)

Diversified Energy | oo plectrification

Average UPC Reference Upper Bound (Planning)

(2022 - 2042)

Cumulative Annual |Cumulative Annual |Cumulative Annual |[Cumulative Annual

Residential (RS 1) 60 73% 2.8% 7% 2.9% 118% 4.0% 235% 6.2%
Small Commercial (RS 2) 293 41% 1.7% 64% 2.5% 102% 3.6% 207% 5.8%
Large Commercial (RS 3) 3,253 40% 1.7% 69% 2.6% 107% 3.7% 206% 5.7%
General Firm Service (RS 5) 18,542 44% 1.9% 80% 3.0% 114% 3.9% 150% 4.7%

10
11
12
13
14
15
16
17

These cumulative effective rate impacts are made up of individual impacts in all components of
FEI’s rates, including delivery, cost of gas, storage & transport, and carbon tax. Using Residential
(RS 1) as an example, the total residential bill is estimated to increase from approximately $1,029
in 2022 to $1,958 in 2031, and to approximately $2,215 in 2040 under the Diversified Energy
(Planning) Scenario. The 118 percent cumulative effective rate impact by 2042 under the
Diversified Energy (Planning) Scenario is made up of approximately 50 percent delivery rate
impact, 41 percent commodity-related impact (cost of gas and storage & transport), and 9 percent
carbon tax. More detailed discussion on rate impacts is presented in Section 9.4
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10. ACTION PLAN

The Action Plan describes the activities that FEI intends to pursue over the next four years based
on the discussion and conclusions provided in this LTGRP. The specific Action Items include the
following:

1. Accelerate the development and acquisition of renewable and low-carbon gas supplies to
meet customer energy needs and contribute to provincial emission reduction targets;

2. Pursue approval of DSM funding for the period beyond 2022 by submitting for BCUC
approval a DSM expenditure plan in 2022;

3. Continue pursuing FEI's LCT and global LNG initiatives to address market opportunities
for load growth in support of customer rates and reducing local and global GHG emissions;

4. Continually improve engagement processes and activities associated with FEI's long-term
gas resource planning;

5. Seek BCUC approval for a deferral account to capture the costs of advancing the
development of the RGSD project;

6. Continue to develop and implement FEI's Gas System Resiliency Plan;

7. Plan for and prepare CPCN applications for near-term system requirements identified in
Section 7 to support safe, reliable and cost effective gas delivery to FEI's customers;

8. Continue monitoring, analysing, and contributing to the energy planning environment while
working with government on policy framework for deep decarbonization;

9. Protect and promote the interests of FEI's customers by securing reliable, cost-effective,
long-term gas supplies that include increasing proportions of renewable and low-carbon
gas;

10. Continue monitoring for and evaluating system expansion needs across FEI's service
regions; and

11. Prepare and submit FEI's next LTGRP.

In conclusion, FEI's Clean Growth Pathway will support BC’'s decarbonization initiatives by
transforming and influencing energy supply service markets. Maintaining BC’s gas and electric
infrastructure will enable ongoing innovation and accelerate decarbonization such that provincial
GHG emission reduction targets will be met at a more rapid pace. In this pathway, the gas
infrastructure continues to grow and thrive by adding new customers, communities, and
commercial and industrial processing. Sharing costs across a diverse set of customer segments
ensures that individual customers can more readily absorb the additional costs incurred through
the low-carbon transition.
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1. INTRODUCTION

1.1 APPLICATION AND ORDER SOUGHT

FEI files this 2022 Long-Term Gas Resource Plan (LTGRP) under section 44.1(2) of the Utilities
Commission Act (UCA). Consistent with the applicable requirements of the UCA, the BC Utilities
Commission’s (BCUC) Resource Planning Guidelines, and prior BCUC directives, the 2022
LTGRP presents FElI's long-term plan for meeting the forecast peak demand and energy
requirements of customers with demand-side and supply-side resources over a 20-year planning
horizon. FEI respectfully requests that the BCUC accept the 2022 LTGRP as being in the public
interest pursuant to section 44.1(6) of the UCA.

This 2022 LTGRP is profoundly shaped by the developments in climate change policy in recent
years and, in particular, the Province’s 2018 CleanBC plan and CleanBC Roadmap to 2030
(Roadmap) which set out ambitious targets for reducing greenhouse gas (GHG) emissions. In
response to these policies and the need to reduce GHG emissions, this 2022 LTGRP provides a
preliminary overview of how FEI plans to transition to a low-carbon energy future and, in particular,
how FEI will shift from distributing conventional gas to distributing renewable and low-carbon gas.
FEI anticipates that future resource plans will provide increasingly more detail on the mechanics
and progress of this transition.

FEI's planning scenario in this 2022 LTGRP is referred to as the Diversified Energy (Planning)
Scenario, which is based on FEI's Clean Growth Pathway.!* The Clean Growth Pathway is FEI's
framework to transition to a low-carbon energy future and is supported by four key pillars, which
figure prominently in the 2022 LTGRP:

e Pillar 1: Transitioning to renewable and low-carbon gases to decarbonize the gas supply;

e Pillar 2: Investing in Demand-side Management (DSM) programs in support of energy
efficiency and conservation measures to reduce energy use among residential,
commercial and industrial customers;

e Pillar 3: Investing in low- carbon transportation infrastructure to reduce emissions in this
sector; and

e Pillar 4: Investing in liquefied natural gas (LNG) to lower GHG emissions in marine fueling
and global markets.

As indicated by these four pillars, FEI plans to meet provincial emission reduction targets through
accelerating its renewable and low-carbon gas supply, supporting the decarbonization of buildings
through DSM activities, and growing customer demand in sectors that reduce GHG emissions.

FEI's Clean Growth Pathway maintains a prominent role for FEI's infrastructure in achieving GHG
reductions in alignment with the province’s objectives. For this reason, the Clean Growth Pathway

14 Appendix A-1: Clean Growth Pathway to 2050 (2018), online at: https://www.cdn.fortisbc.com/libraries/docs/default-
source/about-us-documents/clean-growth-pathway-brochure.pdf.
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is also a diversified pathway, which sustains the growth and viability of both gas and electricity
infrastructure in the province to support BC’s future energy needs in the most cost-effective
manner. As described in Guidehouse’s report titled Pathways for British Columbia to Achieve its
GHG Reduction Goals (Pathways Report),'® a diversified pathway is a more affordable, resilient
and practical pathway for BC than other decarbonization alternatives.

Similar to past resource plans, the 2022 LTGRP forecasts annual energy and peak demand for a
range of alternate future scenarios over the 20-year planning horizon. FEI evaluates the potential
for demand reduction through FEI's DSM programs, and examines supply and demand-side
alternatives for meeting the forecast peak demand and energy requirements. FEI will continue
to focus on resource acquisition strategies, long-range infrastructure requirements for resiliency
and meeting peak demand, all while ensuring FEI meets BC’s energy and GHG emission-
reduction objectives. FEI’s objectives are to ensure cost-effective, secure and reliable energy for
customers and provide cost-effective DSM and lower-carbon solutions, in a manner consistent
with provincial energy objectives and prior BCUC directives.

The 2022 LTGRP serves as a foundation for further evaluation of gas supply and system
infrastructure options for meeting forecast customer needs under different scenarios. The LTGRP
is not a substitute for the analysis done to support specific supply or expansion projects, programs
or rate design in the future, but rather helps to inform the process of other initiatives. FEI will
further evaluate any specific resource projects that are identified within the LTGRP that require
BCUC approval and file separate applications with the BCUC as needed in the future.

FEI submits that the 2022 LTGRP is in the public interest and that the BCUC should accept this
2022 LTGRP under section 44.1(6) of the UCA. A draft Order is attached as Appendix H-1.

1.2 OVERVIEW OF FE/ AND THE RESOURCE PLANNING PROCESS

FEI is a Canadian-owned gas distribution utility that serves customers across its BC territory. It is
a subsidiary of Fortis Inc., the largest investor-owned gas and electric distribution utility company
by assets in Canada. FortisBC Inc. (FBC), which provides electric service in the BC Southern
Interior, is a separate Fortis Inc. subsidiary and affiliate of FEI. The long-term planning
considerations and business activities of FBC are not included in the 2022 LTGRP.

FEI provides energy distribution services to over one million residential, commercial, and
industrial customers in more than 135 communities throughout BC. This ranks FEI among the
largest gas utilities in Canada and the Pacific Northwest (PNW). Table 1-1 provides a summary
of FEI customer counts, demand, and pipeline characteristics. Figure 1-1 illustrates the
Company’s service area locations.

15 Appendix A-2: Pathways for British Columbia to Achieve its GHG Reduction Goals (2020), online at:
https://www.cdn.fortisbc.com/libraries/docs/default-source/about-us-documents/guidehouse-report.pdf.
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Table 1-1: FEI Service Statistics

Percentage
Increase Since

2017 LTGRP

Number of Customers 994,004 1,064,800 7.1%
Annual Demand (PJ)*6 197 228 15.7%
Peak Day Demand (TJ/day)” 1,334 1,399 4.9%
Length of Transmission Pipeline (km) 2,959 2,970 0.4%
Length of Distribution Pipeline* (km) 45,741 47,523 3.9%

* Includes both distribution and intermediate pressure pipelines.

16 1 PJ (petajoule) = 1,000,000 GJ.
17 1 TJ per day (terajoule/day) = 1,000 GJ per day.
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Figure 1-1: Map of FortisBC Service Areas (FEI Gas and Propane
and FBC Electric)
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FEI's long-term resource planning process involves several iterative steps in identifying resource
options to meet expected demand. This process is one that is used by many utilities in resource
planning and is consistent with the steps included in the BCUC’s Resource Planning Guidelines.*®

The resource planning process begins with examining the planning environment, which
encompasses the external factors that influence future customer and demand growth. The
demand- and supply-side resource alternatives for meeting future demand are then assessed,
and actions are recommended to ensure that the proper resources are in place to deliver the
preferred energy solutions to meet future customer needs. The final stage of the process is
developing an action plan which identifies the near-term activities needed to meet the long-term
resource requirements identified in the LTGRP, and to ensure continuing assessment of resource
requirements and alternatives.

Figure 1-2 below summarises FEI’'s resource planning process:
Figure 1-2: FEIl Long-Term Resource Planning Process

Examine the
Planning
Environment

Forecast Energy
Needs

Analyse Portfolios
to Select
Preferred Options

Determine DSM
Potential

Examine Options
for Growth &
Sustainment

Consultation and engagement, which includes technical feedback from the Resource Planning
Advisory Group (RPAG), engagement with Indigenous groups and community consultation, is an
important element of FEI's long-term resource planning. The decisions made in long-term
resource planning ultimately impact FEI's customers in terms of rates and fuel choices in the
transition to low-carbon energy. In developing the LTGRP, the BCUC was updated throughout
the process through their observer role on the RPAG. In addition to soliciting technical feedback

18 BCUC, Resource Planning Guidelines (December 2003), online at:
https://docs.bcuc.com/documents/Guidelines/RPGuidelines_12-2003.pdf.
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from the RPAG, FEI held several community workshop sessions to advise participants about
aspects of the LTGRP and gather their input and feedback to help inform the LTGRP. More
details regarding FEI’s consultation and engagement activities are provided in Section 8.

FEI shares common regional infrastructure with utilities in neighbouring jurisdictions, such as the
PNW. This is why the competitive market environment, as well as the planning issues and
resource requirements of other utilities, are important elements to consider in the planning
process. It is especially critical to take into account information and developments regarding the
transition to low-carbon energy. As such, FEI actively participates as a stakeholder in the resource
planning efforts of other gas and electric utilities in the region, such as British Columbia Hydro
and Power Authority (BC Hydro), FBC, Puget Sound Energy, Avista, and Northwest Natural Gas
Company (NW Natural). To improve its understanding and response to regional resource issues,
FEI also participates in planning, resource assessment activities and events conducted by
regional organizations, including the Northwest Gas Association, the Northwest Power and
Conservation Council, and the Pacific Northwest Economic Region. The regional outlooks
provided by these utilities and organizations inform the analyses and recommendations in this
LTGRP.

1.3 FUEL TYPES AND DECARBONIZATION TECHNOLOGIES USED IN THE
2022 LTGRP

As stated in Section 1.1, the 2022 LTGRP provides a preliminary overview of FEI's low-carbon
transition from conventional gas to renewable and low-carbon sources. Table 1-2 presents a list
of the different fuel types that were used in modelling the demand forecast scenarios in the
resource plan. Throughout the 2022 LTGRP, FEI will generally refer to “natural gas, renewable
and low-carbon gas” as a term that applies to the collective group of fuels outlined below.
“‘Renewable and low-carbon gas” will be used to refer to renewable natural gas (RNG), syngas,
lignin and (green and blue) hydrogen. FEI will use the term RNG when specifically referring to
upgraded biogas. The chart also presents the emission factors that were used for each fuel source
in modelling GHG emission forecasts.

Table 1-2: Fuel Types and Decarbonization Technologies Used in the 2022 LTGRP

Life cycle End use cycle

Fuel Type Description®® Emission Factor Emission Factor
(tCO,e/GJ) (tCOe/GJ)

Natural gas is a naturally occurring
hydrocarbon. Hydrocarbons are a class of
organic compounds consisting of carbon
and hydrogen. Raw natural gas (before
processing) is composed primarily of
methane.?0

Natural gas 0.0598 0.04987%

19 All definitions for fuel types are sourced from FEI except where specified.
20 Online at: https://www.nrcan.gc.ca/energy/energy-sources-distribution/natural-gas/natural-gas-primer/5641
21 GHG emission factor consistent with that used by the province as discussed in Section 9.2.
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Life cycle End use cycle
Fuel Type Description®® Emission Factor Emission Factor
(tCO2e/GJ) (tCO2e/GJ)
Upgraded biogas produced from farm or
Renewable natural municipal organic biomass.
Upgraded synthesis gas (syngas) 0.0100 0.0003
gas (RNG) . .
produced from wood biomass at pulp mills
and some municipal organic biomass.
Produced from wood to displace natural
Syngas gas used in lime kilns at pulp mills. Can 0.0100 0.0000
also be upgraded to green hydrogen.
Lignin Produced from black Ilquqr to displace _ 0.0100 0.0000
natural gas used in lime kilns at pulp mills.
Produced via water electrolysis using
Green Hydrogen renewable electricity feedstock. 0.0000 0.0000
Reformed from hydrocarbon feedstock 2
Blue Hydrogen with up to 90 percent carbon sequestered. 0.0200 0.0000
Natural Gas with
Associated Carbon | Applying the carbon reduction benefits of
Capture, Utilization | CCUS to the delivery of natural gas on 0.0148 0.0148
and Storage FEl's gas network.?
(Ccus)

1.4 FE/’s FOUR LONG-TERM RESOURCE PLANNING OBJECTIVES

FEI's resource planning objectives form the basis for identifying and evaluating potential
resources in the LTGRP, including major infrastructure projects, gas supply alternatives including
renewable and low-carbon gas, and DSM. These objectives reflect FEI's commitment to providing
customers with cost-effective, secure and reliable energy services, while playing a key role in
BC’s low-carbon future. FEI’s four resource planning objectives are discussed below and are
consistent with the objectives outlined in FEI's 2017 Long-Term Gas Resource Plan (2017
LTGRP), unless otherwise noted.

1.4.1

The most desirable resource options for meeting future customer needs will provide cost-effective
service solutions and help to manage rate volatility, both in the near term, and into the future.
Cost comparisons in this resource plan require more analysis than the traditional costs of natural

Ensure Cost-Effective, Secure and Reliable Energy for Customers

22 Updated values for the carbon intensity of hydrogen production are currently under development and will be provided
in the next LTGRP.

23 The International Energy Association describes CCUS as a suite of technologies that can play an important and
diverse role in meeting global energy and climate goals. CCUS involves the capture of CO2 from large point sources,
including power generation or industrial facilities that use either fossil fuels or biomass for fuel. The CO2 can also
be captured directly from the atmosphere. If not being used on-site, the captured CO: is compressed and transported
by pipeline, ship, rail or truck to be used in a range of applications, or injected into deep geological formations
(including depleted oil and gas reservoirs or saline formations) which trap the CO: for permanent storage: CCUS
Technology Report (2021), online at: https://www.iea.org/reports/about-ccus.
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gas. Carbon tax implications and the costs associated with decarbonization initiatives over the
long term must be considered. From a broader perspective, energy affordability must be taken
into consideration for all alternatives under consideration in planning BC’s energy future.

A secure and reliable energy supply is essential for all FEI customers. Ensuring a sufficient supply
of gas and the capacity to deliver gas to customers during anticipated peak demand periods is an
ongoing objective for FEI. Acquiring resources that improve the reliability, system resiliency and
security of supply will also help to reduce rate volatility and protect customers from potential
outages.

1.4.2 Provide Cost-Effective DSM and Lower Carbon Solutions

Providing cost-effective DSM and other solutions to address carbon emissions have long been
objectives of FEI's LTGRP. FEI used the term “cleaner customer solutions” early in the resource
planning process to define FEI's decarbonization objectives. Late in the process of preparing the
2022 LTGRP, FEI adjusted this objective to read ‘lower carbon solutions’ in order to better align
with the BC government’s recent carbon reduction policy statements and to emphasize FEI’s role
in helping to reach provincial carbon reduction goals. Providing lower-carbon solutions reflects
FEI's transition to a low-carbon energy system through the implementation of the Clean Growth
Pathway.

Cost-effective DSM strategies offer value to customers by increasing energy efficiency and
delivering gas more effectively. FEI's DSM programs are governed in part by the UCA and the
Demand-side Measures Regulation (DSM Regulation).?* In addition to FEI's DSM programs, FEI
also delivers innovative energy solutions through initiatives for the transportation and marine
sectors and through the development, sourcing and delivery of renewable and low-carbon gas
supplies.

1.4.3 Ensure Consistency with Provincial Energy Objectives

The Province of BC’s energy objectives are numerous and evolving. They include those
objectives set out in the Clean Energy Act (CEA)® and are embodied in other provincial energy
policies, strategies and regulations, such as Greenhouse Gas Reduction (Clean Energy)
Regulation (GGRR) and the recent BC Hydrogen Strategy. FEI serves more than 1 million
customers across BC in 135 communities. This wide reach enables FEI to play an important role
in providing services to customers that help BC meet these objectives. Section 1.5.3 shows the
applicable British Columbia’s energy objectives and how they are supported by the LTGRP.
Section 2.2.2 provides a discussion of other relevant BC energy and climate policies. In its 2022
LTGRP and the Clean Growth Pathway discussed throughout, FEI has endeavoured to maintain
consistency with and support these provincial energy objectives.

24 B.C. Reg. 236/2008, online at:: https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreq/10 326 2008.
25 S.B.C. 2010, c. 22, online at: https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreq/10022 01.
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1.4.4 Address Prior BCUC Directives

The BCUC set out a number of directives that apply to FEI's 2022 LTGRP. This objective has
been added to the 2022 LTGRP to ensure that prior directives are highlighted and addressed as
part of the resource planning process. The BCUC directives provided in the 2017 LTGRP
Decision and from other proceedings that impact resource planning activities are outlined in
Section 1.5.5.

1.5 THE2022 LTGRP ALIGNS WITH THE LEGAL AND REGULATORY
FRAMEWORK

It is good utility practice to conduct long-term resource planning and FEI has a regulatory
obligation to file long-term resource plans under section 44.1(2) of the UCA. The UCA outlines
the requirements for resource plans and the BCUC’s Resource Planning Guidelines (Guidelines)
provide general guidance as to the BCUC'’s expectations for the development of resource plans.
FEI must also adhere to any directives from the BCUC related to FEI’s previously filed long-term
resource plans. Resource planning must also be conducted in accordance with the principles of
the United Nations Declaration on the Rights of Indigenous Peoples (the UN Declaration). These
requirements and guidelines are discussed in the following sections:

¢ United Nations Declaration on the Rights of Indigenous Peoples;
o UCA requisite contents and considerations;

o CEA objectives;

e BCUC Resource Planning Guidelines; and

e BCUC directives.

1.5.1 United Nations Declaration on the Rights of Indigenous Peoples (UN
Declaration)

Sections 2.3 and 8.3 of this LTGRP discuss FEI's Statement of Indigenous Principles and support
for the overarching principles outlined in the UN Declaration.?® FEI acknowledges that the
principles of the UN Declaration will play a significant role in energy policy and the regulatory
environment over the twenty-year planning horizon of this LTGRP. FEI is committed to aligning
its resource plans with provincial policy, and will continue to review its engagement process to
ensure that FEI is engaging in meaningful dialogue with Indigenous groups regarding its resource
plans. As the UN Declaration continues to be implemented across government through the

26 Appendix F-1: United Nations Declaration of the Rights of Indigenous Peoples (2007), online at:
https://www.un.org/development/desa/indigenouspeoples/wp-
content/uploads/sites/19/2018/11/UNDRIP_E_web.pdf.
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development of action plans, FEI will continue to evolve its planning and business practises in
alignment with this implementation.

1.5.2

Utilities Commission Act

Section 44.1(2) of the UCA sets out the required content for a public utility’s long-term resource
plan. Table 1-3 outlines the specific elements that are to be included in resource plans and
indicates the corresponding sections of this LTGRP in which these requirements have been met.

Table 1-3: Requisite Contents for a Long-Term Resource Plan

44.1(2)(a) | An estimate of the demand for energy the public utility .
: L Demand Forecast scenarios are
would expect to serve if the public utility does not take . ) .
. : . outlined in Sections 4.6, 4.7
new demand-side measures during the period addressed and 4.8
by the plan A
44.1(2)(b) A plan of how the public utility intends to reduce the D.emand-S|.de measures are
. . discussed in Section 5 and
demand referred to in paragraph (a) by taking cost- S .
. . demand reduction in Section
effective demand-side measures 549
44.1(2)(c) Ar?.estlmate of the demand for energy that the put?llc Energy demand after DSM s
utility expects to serve after it has taken cost-effective . . .
. discussed in Section 5.4.3.
demand-side measures
44.1(2)(d) A description of the facilities that the public utility intends FEI's System Resource Needs
to construct or extend in order to serve the estimated and Alternatives are discussed
demand referred to in paragraph (c) in Section 7.
44.1(2)(e) Information regarding the energy purchases from other FEI's Gas Supply Portfolio and
persons that the public utility intends to make in order to Price Risk Management are
serve the estimated demand referred to in paragraph (c) discussed in Section 6.
44.1(2)(f) An explanation of why the demand for energy to be FEI's System Resource Needs
served by the facilities referred to in paragraph (d) and after DSM are discussed
the purchases referred to in paragraph (e) are not | specifically in Sections 7.2.3.1
planned to be replaced by demand-side measures and 7.3
44.1(2)(9) Any other information required by the Commission

In determining whether to accept a long-term resource plan, section 44.1(8) of the UCA requires
the BCUC to consider several items. These are listed in Table 1-4 along with the applicable
sections of the LTGRP where they have been addressed.
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Table 1-4: BCUC Considerations for Accepting a Long-Term Resource Plan

Section of the UCA

Considerations for Acceptance

Section of LTGRP Addressing

Requirement

44.1(8)(a) The applicable of British Section 1.5.3 below discusses the BC
Columbia’s energy objectives energy objectives applicable to the
LTGRP and further information is
provided in Sections 2 and 9.
44.1(8)(b) The extent to which the plan is Section 1.5.3 below describes LTGRP’s
consistent with the applicable consistency with the CEA.
requirements of Sections 6 and 19
of the CEA
44.1(8)(c) Whether the plan shows that the Sections 3, 5 and 9 discuss demand-side
public utility intends to pursue measures and FEI's GHG emission
adequate, cost-effective demand- reduction initiatives.
side measures
44.1(8)(d) The interests of persons in British Portfolio analysis results include DSM
Columbia who receive or may and supply-side resource options that
receive service from the public are cost effective, environmentally sound
utility and provide socio-economic benefits to
the province and FEI's customers. This
is discussed in Section 9 and throughout
the LTGRP.
1.5.3 Clean Energy Act

Section 44.1(8) of the UCA requires the BCUC to consider certain factors when accepting a
utility’s long-term resource plan, including:

o The applicable of British Columbia’s energy objectives as defined in the CEA; and

e The extent to which the long-term resource plan is consistent with the applicable

requirements under sections 6 and 19 of the CEA.

The CEA contains a set of sixteen specific energy objectives for the Province of BC. It provides a
guide to help the Province meet its self-sufficiency goals and to reduce GHG emissions. The
CEA includes several social and economic goals for the province, including a greater focus on
encouraging economic development, creating and retaining jobs, and encouraging economic
development for Indigenous and rural communities through the development of clean or
renewable power.

The following table lists the CEA objectives applicable to FEI and how these are supported by the
LTGRP. Itis important to note that these are provincial objectives and some of the objectives are
specific to BC Hydro, as referenced in the CEA by the term ‘the authority’.
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CEA
Section

Table 1-5: Applicable CEA Objectives Directly Relevant to the LTGRP

CEA Objective

Supported in the 2022 LTGRP

2(b) To take demand-side measures and to conserve The 66 percent target is specific to BC Hydro and
energy, including the objective of the authority does not extend beyond 2020. FEI has assessed
reducing its expected increase in demand for several DSM scenarios as discussed in Section 5.
electricity by the year 2020 by at least 66%.

2(d) To use and foster the development in British Sections 3, 5, and 9 address FEI's actions to
Columbia of innovative technologies that support | support innovative and clean or renewable energy
energy conservation and efficiency and the use of | technologies in addition to portfolio analysis
clean or renewable resources. throughout the LTGRP.

Section 5 addresses FEI's DSM analysis that
provides support for energy conservation and
efficiency including the use and development of
innovative technologies.

2(9) To reduce BC GHG emissions: The LTGRP demonstrates that FEI's Clean Growth
() by 2012 and for each subsequent year to at Pathway is key to helping the province meet BC’s

least 6% less than the level of those GHG emission targets. FEI recommendations
emissions in 2007, include transitioning the gas supply to renewable

(i) by 2016 and each subsequent calendar year and low-carbon sources, DSM programs, zero and
to at least 18% less than the level of those low-carbon transportation and LNG marine
emissions in 2007, bunkering.

(iii) by 2020 and for each subsequent calendar The LTGRP focuses on FEI’s transition to low-
year to at least 33% less than the level of carbon energy and Section 9 addresses GHG
those emissions in 2007, emissions and emission reductions from FEI's

(iv) by 2050 and for each subsequent calendar forecast energy demand and initiatives.
year to at least 80% less than the level of
those emissions in 2007, and

(v) by such other amounts as determined under
the Greenhouse Gas Reduction Targets Act.

2(h) To encourage the switching from one kind of Sections 3, 4, 5 and 9 address FEI’s fuel switching

energy source to another that decreases
greenhouse gases in British Columbia.

initiatives such as using compressed natural gas
(CNG) and LNG as a transportation fuel to displace
higher carbon fuels such as diesel and marine
bunker fuel. The potential for fuel switching from gas
to electricity has been considered in the
development of the plan.
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CE.A CEA Objective Supported in the 2022 LTGRP
Section

2(i) To encourage communities to reduce greenhouse | Section 3 presents FEI's Clean Growth Pathway.

gas emissions and use energy efficiently. Section 5 discusses energy conservation through
FEI's DSM activities and the associated GHG
emission reductions. Section 8 addresses FEI's
community outreach. Section 9 addresses GHG
emissions and emissions reductions from FEI's
forecast energy demand and renewable and low-
carbon supply initiatives.

2(j) To reduce waste by encouraging the use of waste | Sections 2, 3, 5, 6, 7 and 9 discuss FEI's RNG and
heat, biogas and biomass other bioenergy resources including syngas and

lignin opportunities, DSM programs including waste
heat recovery and portfolio analysis related to
decarbonization throughout the LTGRP.

2(k) To encourage economic development and the FEI's Clean Growth Pathway, discussed in Section
creation and retention of jobs 3, highlights opportunities for economic

development and job creation. Section 9
summarizes FEI's 2022 LTGRP analysis results in
light of BC’s energy objectives. The LTGRP
encourages the development of renewable and low-
carbon gas projects, DSM activities and low-carbon
transportation that will contribute to BC’s economic
development and job creation.

2(1) To foster the development of First Nation and FEI will consider opportunities with Indigenous
rural communities through the use and groups and local communities in the development of
development of clean or renewable resources. clean energy projects (see Sections 3, 5, 8 and 9)

2(m) To maximize the value, including the incremental LTGRP provides a framework for partnerships and
value of the resources being clean or renewable strategies that maximize value as FEI transitions to
resources, of British Columbia’s generation and a low-carbon energy future (see Sections 3, 5, 6, 7
transmission assets for the benefit of British and 9).

Columbia.
1.5.4 BCUC Resource Planning Guidelines

In 2003, the BCUC issued Resource Planning Guidelines, which outline a process to assist in the
development of resource plans to be filed with the BCUC. According to the Guidelines, “resource
planning is intended to facilitate the selection of cost-effective resources that yield the best overall
outcome of expected impacts and risks for ratepayers over the long run.” The Guidelines do not
distinguish between utilities that provide generation, transmission or distribution services;
therefore, some items (such as supply-side portfolio analysis?’) are more relevant to integrated

27 Supply-side portfolio analyses are conducted outside of FEI's LTGRP planning process and are submitted for
approval to the BCUC through the Annual Contracting Plan (ACP) and Price Risk Management Plan (PRMP).
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electric utilities. The BCUC reviews resource plans in the context of the unique circumstances of
the utility in question. FEI adheres to the BCUC’s Resource Planning Guidelines where relevant
and applicable to FEI's operating context. Table 1-6 below outlines the key elements of the
Resource Planning Guidelines and the sections of the 2022 LTGRP in which they are addressed.

Table 1-6: BCUC Resource Planning Guidelines

Resource Planning Guideline

Section of LTGRP Addressing Guideline

L ::%i?gztcgtr%nﬂ?é T&:Aﬁcglsngf a Objgctives and context are discussed in Section 1.4, and Planning
Environment Section 2.
resource plan
2. Development of a range of
gross (pre-DSM) demand Demand forecasts (pre-DSM) are discussed in Section 4.
forecasts
3. ldentification of supply and Supply and demand resources are discussed in this LTGRP as
demand resources follows:
e The Planning Environment, Section 2, provides context for
existing resources and dynamics concerning new resources;
e The Annual Demand Forecasting, Section 4, presents the
future load that FEI is planning for in this LTGRP;
e The amount of future demand that can be met through DSM is
considered in Demand-Side Resources Section 5; and
e Sections 6 and 7 discuss the need for new gas supply and
system infrastructure resources respectively.
4. Measurement of supply and Measurement of supply and demand are outlined in Sections 4, 5
demand resources and 6.
5. Development of multiple FEI is not a vertically integrated utility, and does not develop and
resource portfolios compare multiple integrated resource portfolios. Rather, in the 2022
LTGRP, FEI plans to the Diversified Energy (Planning) Scenario.
However, in the future, this may change as FEI transitions to
renewable, low-carbon gas and community solutions, which may
require future resource plans to examine alternative supply
resource portfolios. Background for this discussion is found in
Demand-Side Resources Section 5, Gas Supply Portfolio Planning
Section 6 and System Resource Needs and Alternatives Section 7.
6. Evaluation and selection of FEI plans to the Diversified Energy (Planning) Scenario that
resource portfolios represents the Clean Growth Pathway. As FEI transitions to
renewable and/or low-carbon gas and community solutions, it may
be positioned as a vertically integrated utility. In this case, future
resource plans may examine alternative supply resource portfolios.
Background for this discussion is found in Demand Side Resources
Section 5, Gas Supply Portfolio Planning Section 6 and System
Resource Needs and Alternatives Section 7.
£ _Devek_)pment .Of an action plan, The 2022 LTGRP Action Plan is provided in Section 10.
including contingency plans
8. Solicit stakeholder input during The 2022 LTGRP stakeholder, Indigenous groups, and community
the planning process engagement initiatives are described in Section 8.
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Resource Planning Guideline Section of LTGRP Addressing Guideline

9. Seek regulatory input from FEI has received and considered input from the BCUC and BCUC
Commission staff staff through:

e regulatory proceedings on various FEI filings that have
implications for long range planning;

o periodic discussions with staff concerning various regulatory
filings and proceedings; and

¢ the BCUC request for Integrated Resource Plan modelling of
common future scenarios for FEI and BC Hydro.

In addition, BCUC staff participated as observers in FEI's external

RPAG.
10. Consideration of government The 2022 LTGRP provides an overview of policy considerations in
policy the Planning Environment in Section 2.2 and Section 9.
11. Regulatory review once a The regulatory review process will be determined by the BCUC in
resource plan is filed consideration of FEI's recommendations provided in Section 1.7.

1.5.5 BCUC Directives from the 2017 LTGRP Decision and Other
Applications

In Decision and Order G-39-19 accepting the 2017 LTGRP? and its decisions in other
proceedings, the BCUC provided a number of directives and suggestions for FEI to integrate in
future resource plans. The recent and historical directives that remain applicable to the 2022
LTGRP are outlined in Table 1-7, along with a description of where in the LTGRP they are
addressed.

Table 1-7: List of BCUC Directives and FEI Actions Pursuant to Order G-39-19

Directive # BCUC Directive Section of LTGRP Addressing Directive
1. In the next LTGRP filing, FEI is directed to: Directives relating to the Traditional Annual Method
e Update the information filed in this versus the End Use Annual Method, including an

proceeding to respond to the BCUC's update to the industry review of forecast methods,
directive in the 2014 LTRP Decision to an explanation of changes to the End Use Method
provide an analysis of FEI's End Use Method | and a high-level assessment of the effectiveness of
as compared to other end use methods, the two methods are discussed in Section 4 and
including an assessment of the of FEI's Appendix B-1 and B-6.

method compared to other models that
incorporate some form of end use modelling
combined with econometric modelling;

e Provide a detailed explanation of any
changes to its demand forecast methodology
as it evolves between now and the next
LTGRP filing; and

¢ Include high level assessment of the
effectiveness of the Traditional and End Use
Models compared to actual results.

28 Decision and Order G-39-19, February 25, 2019, online at:
https://www.ordersdecisions.bcuc.com/bcuc/decisions/en/item/363860/index.do?q=G-39-19.

SECTION 1: INTRODUCTION PaGE 1-15


https://www.ordersdecisions.bcuc.com/bcuc/decisions/en/item/363860/index.do?q=G-39-19

FORTISBC ENERGY INC.
2022 LONG-TERM GAS RESOURCE PLAN

FORTIS BC

Directive # BCUC Directive

Section of LTGRP Addressing Directive

2. FEIl is directed to continue use of its Traditional

Method as a comparison to test its End Use
Method until such time as the BCUC approves a
new demand forecast methodology.

The results of the Traditional Method as in this
reference are included in Section 4 as the End Use
Method. The name has been changed from
Traditional to Business as Usual (BAU) forecast to
better represent the nature of the forecast as
discussed in Section 4.

3. The Panel directs FEI to continue to provide the
following information, in the next LTGRP:

e DSM funding scenarios, reflecting the results
of the most recent Conservation Potential
Review, that include a “reference” DSM
funding scenario with “high DSM” and “low
DSM” scenarios that are relative to the
reference scenario;

e An analysis of each DSM scenario, at a
portfolio level and for each DSM category
(residential, low-income?®,%°,3!, commercial
etc.), including:

o Total Resource Cost/modified Total
Resource Cost test results;

o Utility Cost Test result, expressed as a
ratio and $/GJ;

An overview of FEI's approach to the LTGRP DSM
analysis, DSM funding scenarios ranging from high
to low budgets, and energy savings estimates and
cost-effectiveness test results are provided in
Section 5. Appendix C-2 provides further detail on
cost-effectiveness for DSM categories comprising
sectors (residential, commercial and industrial).

o Delivery rate impact;

o Estimated total bill impact (including
delivery and commodity), expenditures
($’s) and percentages (%’s), with
residential split between high and low use
gas customers;

Details regarding delivery rate impacts and total bill
impacts are provided in Sections 5 and 9.

o Estimated gas (GJ) and GHG emission

Details regarding gas and GHG emission

reductions. reductions estimates resulting from DSM (Section
5) and other GHG reduction initiatives over the
planning horizon are provided in Section 9.
4. The Panel directs FEI to provide an update of its | An update on FEI's efforts to explore the potential

analysis of opportunities for DSM to be used to
cost-effectively replace or defer infrastructure
investments in its next LTGRP.

for DSM programs to replace or defer infrastructure
investments is presented in Section 5. Appendix C-
3 provides the study that examines the state of the

gas utility industry in considering and implementing
non-pipe solutions to provide peak energy savings

and other customer benefits.

29 In LTGRP scenarios, low income customers are modelled within the residential sector, as these customers are not
differentiated in FEI's customer database. FEI estimates that about 20 percent of its residential customers would be
eligible for Low Income programs. According to Statistics Canada’s 2016 Census data (Appendix F-15), 14-15% of
British Columbians are considered low income, based on low-income cut-offs (LICO) before tax. The DSM
Regulation uses LICO multiplied by a factor of 1.3 to determine low-income thresholds. This suggests that, under
the definition set out in the DSM Regulation, FEI's 20 percent estimate is reasonable.

30 Appendix F-2: Low-Income Status Data tables (2016 Census), online at: Low-income Indicators (4), Individual Low-
income Status (6), Age (8) and Sex (3) for the Population in Private Households of Canada, Provinces and

Territories, Census Divisions and Census Subdivisions, 2016 Census - 100% Data (statcan.gc.ca).

31 LICOs can be found online at; https://www150.statcan.gc.ca/tl/tbll/en/tv.action?pid=1110024101.
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Directive #

BCUC Directive

Section of LTGRP Addressing Directive

5. In the next LTGRP, the Panel directs FEI to ¢ FEl has incorporated the resource planning and
address the implications for FEI's long-term GHG reduction implications of the 2018 CleanBC
resource and conservation planning of the 2018 plan; and
CleanBC plan released by the Government of BC | o \wnhere possible, FEI has also incorporated the
on December 6, 2018 and to provide an update implications of the 2021 release of the Roadmap.
on its analysis of GHG targets. In particular, the However, details are not yet fully known about
Pane_l expects that FEI should a(_jdress_ the long- how that update will be enacted through
term impacts to FEI of the following points: regulation.

e Initiatives targeting more energy efficient Initiatives targeting opportunities to decarbonize
buildings, in terms of gas demand and FEI's buildings are provided in Sections 3, 5 and 8.

DSM activities

e Requirements for 15 percent of natural gas Initiatives related to the acceleration of renewable

consumption to be from renewable gas and low-carbon gas supply are provided in Sections
3, 6, 7 and 9. FEI has also addressed the increased
renewable and low-carbon gas consumption targets
outlined in the Roadmap.

¢ Industrial electrification, with respect to Considerations related to industrial electrification
demand for natural gas are provided in Sections 4, 5, and 9. FEI has

incorporated different assumptions about
electrification percentages for all sectors into each
of the future scenarios examined in the LTGRP.

e How 2018 CleanBC's plans for clean Considerations related to FEI's LCT forecasts are
transportation affect FEI's forecast for its low- | provided in Sections 2.2.2.3.2 where the Low Fuel
carbon transportation (LCT) programs Standard and Greenhouse Gas Reduction

Regulation for Transportation are discussed.
Demand forecasts for LCT are discussed further in
Sections 4 and 9.

e Other initiatives to be developed by the FEI has incorporated the implications of the
Government of BC over the next 18 to 24 Roadmap and other recent initiatives including the
months Greenhouse Gas Reduction Regulation (GGRR),

emissions cap for natural gas utilities (GHGRS),
provincial and federal hydrogen strategies, BC
Carbon Tax and electrification strategy and other
policy impacts in Section 2. The implications of
government initiatives on FEI's long-term plan are
discussed throughout the LTGRP.

6. The Panel directs FEI to address security of Security of supply and resiliency considerations are
supply concerns in its next LTGRP. provided in Sections 2, 3, 6, 7, and 9. Refer to

Appendix E for FEI's Gas System Resiliency Plan.

7. The Panel directs FEI to file its next LTGRP on or | 2022 LTGRP filed on May 9, 2022.

before March 31, 2022. By letter dated April 28,
2022 the BCUC granted an extension to file on
May 9, 2022.

The BCUC has also provided directives and suggestions for FEI related to the 2022 LTGRP in
the following:

e Decision and Order C-2-21 granting a CPCN for the Pattullo Gas Line
Replacement Project; and
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e Decision and Order G-366-21 approving FEI's Annual Review for 2022 Delivery
Rates.

These directives or suggestions and the related LTGRP section where they are addressed are
outlined in Table 1-8 below.

Table 1-8: List of BCUC Directives and Suggestions from Additional Applications and FEI Actions
Taken in 2022 LTGRP

Section of LTGRP Addressing Directive /
Suggestion

Directive
#

BCUC Directive

whether it is in the public interest to explore
or pursue this project. This would allow the
BCUC a more holistic view of how the
project aligns with BC’s energy objectives
as set out in Section 2 of the Clean Energy
Act, and how in combination with other
infrastructure and energy purchase plans

the RGSD would meet future load forecasts.

Order The Panel directs FEI to address resiliency FELI's resiliency considerations are provided
C-2-21 in a comprehensive manner in its 2022 throughout the LTGRP and addressed specifically in
Long-Term Gas Resource Plan. Sections 3, 6, 7, 9. Appendix E provides FEI's Gas
System Resiliency Plan as a consolidated and
comprehensive overview.
Order The Panel suggests FEI may address FEI's Diversified Energy (Planning) Scenario
C-2-21 pathways to zero GHG emissions by 2050 provides FEI's decarbonization transition plan to
in its upcoming LTGRP. 2042, which may be extrapolated to 2050. However,
both FEI and BC Hydro have suggested that they
would not extend resource plan scenarios to 2050
based on the uncertainties that lie beyond a twenty-
year horizon.
Order Provide context around the Regional Gas The RGSD project is explored in many aspects in
G-366-21 | Supply Diversity (RGSD) project and the LTGRP, including sections 3.3.3 (Clean Growth

Pathway), 6.3.3 (Gas Supply Portfolio Planning),
7.5.1.1 (System Resource Needs and Alternatives),
10 (Action Plan) and Appendix E (Gas System
Resiliency Plan).

1.6 S7ATUS OF THE2017 LTGRP ACTION PLAN

In each successive resource plan, FEI presents a list of actions that can be taken to implement
the recommendations outlined throughout the plan. Table 1-9 below provides an update of the
items identified in the four-year Action Plan of the 2017 LTGRP.
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Table 1-9: 2017 LTGRP Action Items

Action ltem Status

1. Continue to monitor and FEI has continued monitoring and analysing the planning environment,

analyse the energy planning
environment.

which is becoming increasingly complex. To support its analysis of the
policy planning environment, FEI, since the 2017 LTGRP, has dedicated
resources specifically to public policy analysis. Section 2 presents an
overview of FEI's current analysis of the planning environment.

. Continue exploring the
application of projected
changes across end use
patterns to peak demand
forecasting.

FEI conducted extensive analysis of peak demand forecasting across
end use patterns as outlined in Section 7.

. Protect and promote the
interests of FEI's customers by
securing a reliable, cost-
effective long-term gas supply.

The 2022 LTGRP remains committed to FEI's customers in securing a
reliable, cost-effective and long-term gas supply, through the low-carbon
transition over the planning horizon as outlined in Section 6.
FEI develops an efficient supply portfolio on an annual basis that
consists of an appropriate balance of commodity, pipeline, and storage
resources to meet the forecast demand from all of FEI's gas service
areas.
The constrained pipeline and storage resource environment in the
region during the winter season continues to be a major concern. FEI
continues to manage this risk with the following contracting strategies:
e Contract for firm resources directly with pipeline or storage

facilities for the majority of its gas supply requirements. In

FEI's view, this is a prudent strategy that protects

customers from large prices spikes and limited availability

of gas at Huntingdon;
e Until new infrastructure is added to the region, FEI will

continue to hold contingency resources within its portfolio.

Contingency resources are resources (supply, LNG, and/or

pipeline infrastructure) above the current load forecasts for

its customers. FEI will determine the optimal amount on an

annual basis based on market conditions discussed in

Section 6.
Over the long term, FEI's supply portfolio can also benefit from a mix of
new infrastructure, specifically expansions to on-system storage (Tilbury
LNG Storage Expansion (TLSE)) and a new pipeline (RGSD project).
These projects will enhance gas supply resiliency in the portfolio,
facilitate load growth opportunities, and help with the transition to
cleaner energy.

4. Continue monitoring and

evaluating system expansion
needs in the Okanagan and
Vancouver Island areas to
maintain reliable and cost-
effective gas delivery to FEI's
customers.

FEI submitted a CPCN application for the Okanagan Capacity Upgrade
in January 2021. FEI continues to monitor and evaluate the Interior
Transmission system and expects a system capacity constraint to occur
in 2023, with contingency planning for 2021 and 2027. Section 7.3.3
discusses this analysis and the project is listed in Section 7.5.1. Further
capacity constraints on the Vancouver Island Transmission System
(VITS) are not expected within the forecast period. It is expected that the
system will meet the Traditional Peak Method forecast.
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FORTIS BC

Action ltem Status

5. Plan for and prepare CPCN
applications for near-term
system requirements identified
in Section 6 to support safe,
reliable and cost-effective gas
delivery to FEI's customers.
The 2017 LTGRP listed the
following priority project on the
CTS and regional infrastructure
as upcoming CPCN
applications:

Upgrades to lateral pipeline
segments in the interior region to
enable and implement inline
inspection (ILI) programs (referenced
in Section 6.4 as Transmission
System Laterals ILI Capability);

The Southern Crossing Pipeline
Class Location Project;

The Pattullo Bridge Crossing
Replacement;

The evaluation of major bridge
crossings on the CTS to determine if
upgrades should be considered to
improve the resiliency of piping
during a seismic event (referenced in
Section 6.4 as Bridge Crossing
Seismic Upgrade Assessment —
Lower Mainland);

Implementation of advanced
technology inline inspection
programs (e.g. EMAT) for the
transmission pipelines that are
already inspected using current
technology; and

A potential reliability upgrade to the
Langley compressor facility.

An update on the high priority projects listed in the 2017 LTGRP
consists of the following:

The BCUC granted a CPCN and FEI has commenced construction
of the Inland Gas Upgrades Project to upgrade lateral pipeline
segments in the Interior region to enable and implement inline
inspection (ILI) programs as discussed in Section 7.6.2;

The Southern Crossing Pipeline Class Location Project, discussed
in Section 7.6.3, addresses pipeline safety factors. This could be a
potential future CPCN;

The BCUC granted a CPCN by Order C2-21 and FEI has
commenced construction of the Pattullo Gasline Replacement
Project;

FEI continues the evaluation of major bridge crossings on the
Coastal Transmission System to determine if upgrades should be
considered to improve the resiliency of piping during a seismic event
(referenced in 2017 LTGRP as Bridge Crossing Seismic Upgrade
Assessment — Lower Mainland). Major DP, IP and TP Lateral
Pipeline Crossings are discussed in Section 7.5.2.1;

FEI is awaiting a BCUC decision on the CTS Transmission Integrity
Management Capabilities Project for the implementation of EMAT
ILI programs for the CTS. In 2022, FEI will be filing a similar
application for the implementation of EMAT ILI for the Interior
Transmission System as discussed in Section 7.6.4; and

Some reliability upgrades to the Langley compressor facility are
occurring as discussed in Section 7.6.5.

As FEI's planning efforts were and continue to be undertaken to ensure
that planned improvements optimize operation of the system as a
whole, these system upgrade requirements were integrated with
reinforcement options that were considered to meet FEI's capacity
needs.
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Action ltem Status

6. Continue to implement the FEI has been successful in promoting the use of both CNG and LNG

© oo ~NOOOULh~ W

10

Company’s Low-Carbon
Transportation (LCT) initiatives
to meet market needs while
capturing an important
opportunity for load growth and
GHG emissions reductions.

vehicles in the transportation sector via its LCT initiatives. To date, FEI
has provided incentive funding for approximately 850 CNG vehicles, 148
LNG vehicles, and 10 marine vessels. In addition to incentive funding for
vehicles, FEI has provided funding towards the construction of 19 CNG
and LNG fueling stations that are currently operating. FEI will continue
to explore opportunities to construct CNG and LNG fueling stations
along strategic corridors to support the continued adoption of natural
gas vehicles.

FEI has been focusing on the adoption of LNG in the marine market
segment, particularly in the short sea marine segment in BC. This
segment includes marine vessels that transit intra-provincial waterways
to move goods and passengers. To date, FEI has provided vessel
capital incentives to ten LNG-powered marine vessels.

(Data above accurate as of March 31, 2022)

. Pursue approval of

Conservation and Energy
Management (C&EM) funding
for the period beyond 2018 by
submitting for BCUC approval a
C&EM expenditure schedule in
2018.

The BCUC approved FEI's 2019-2022 DSM Expenditures Plan. FEI is
implementing this portfolio and delivers annual performance reports to
the BCUC. From 2019 - 2022, FEI forecast an investment of $353
million in DSM programs. 2021 expenditures were three times greater
than the 2018 investment. Over this timeframe, the programs are
forecast to generate 4 Million GJ in annual savings and 40 Million GJ
over the life of the installed measures. This translates to 2.4 Mt COze of
GHG emission reductions.

. Pursue approvals as necessary

of a funding envelope
dedicated to enabling FEI to
further monitor and, where
applicable, support innovative
conventional, renewable and
low-carbon gas technologies,
which may help FEI, meet
market preferences while also
supporting solutions for BC’s
emissions policy objectives.

FEI's Clean Growth Innovation Fund is committed to innovation through
investments in cleantech and emissions-reducing projects that provide
solutions for current and emerging energy challenges in BC. The fund
provides funding to support innovative energy projects, in partnership
with government, industry, communities and Indigenous groups.

The actionable items that FEI intends to pursue over the next four years are provided in Section
10 of this 2022 LTGRP.

1.7 PROPOSED REGULATORY PROCESS

FEI submits that, consistent with past resource plans and due to the technical nature of the
material, a written hearing is appropriate for the review of the 2022 LTGRP. FEI proposes the
following regulatory timetable, which includes two rounds of information requests and an
opportunity for intervener evidence, followed by submissions on further process or a procedural
conference. FEI also notes that it expects to file on August 12, 2022 supporting commentary
regarding the energy scenarios as directed by the BCUC in the BCUC’s Energy Scenarios
proceeding®? as an update to the evidentiary record in this Application. The proposed regulatory

32 Online at: Energy Scenarios for BC Hydro and FEI (For Information Only) - BCUC.
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timetable below takes into account this update as well as deadlines already established in other
ongoing regulatory proceedings before the BCUC.

Table 1-10: Proposed Regulatory Timetable

ACTION DATE (2022)

BCUC Issues Procedural Order by Thursday, June 9
FEI Publishes Notice of Filing by Friday, July 8
Registration of Interveners and Interested Parties Thursday, July 21
FEI Submits Energy Scenarios Evidentiary Update Friday, August 12
BCUC Information Request No. 1 Tuesday, August 30
Intervener Information Request No. 1 Thursday, September 8
FEI Responses to Information Requests No. 1 Thursday, October 27
BCUC and Intervener Information Request No. 2 Thursday, November 24
FEI Responses to Information Requests No. 2 Thursday, January 26
Noatification by Interveners of Intent to file Evidence Thursday, February 9

Submissions on Further Process or Procedural

To be determined
Conference

A draft Procedural Order is attached as Appendix H-2.

SECTION 1: INTRODUCTION PAGE 1-22



FORTIS BC

FortisBC Energy Inc.
2022 LTGRP

Section 2:

PLANNING ENVIRONMENT



© 00 N O O b~ W

10
11

12
13

14
15

16
17

18
19

20

21
22

23

24
25

26

27

FORTISBC ENERGY INC. FORTIS BC
2022 LONG TERM GAS RESOURCE PLAN

Table of Contents
2. PLANNING ENVIRONMENT ... e s resss s s s s s s s s snnnss s s s s mmns s s e nnns 2-1
2.1 INTFOUCTION . 2-1
2.2 Energy and Climate Policy Developments ........ccccccvviiviiiiiiiiiiiiiiiiieeee 2-1
2.2.1 Canadian Federal Energy and Climate PoliCieS...........ccccccvvvviviiviinnnnnnn. 2-2
2.2.2 Provincial Energy and Climate Policies .........ccccooeeiiiiiiiiiiiiiiiii e, 2-7
2.2.3 Municipal Actions Addressing Energy and Climate Policy .................. 2-16
2.2.4 Energy and Climate Policy in Relevant US States............ccccccceeeeeenn.. 2-17
2.2.5 Energy and Climate Policies Influence FEI's Long-Term Planning...... 2-20
2.3 Indigenous Groups - Legislative and Policy Developments..................... 2-21
2.3.1 BC Has Passed Legislation to Give Effect to the UN Declaration of
the Rights of Indigenous Peoples ...........coovviiiiiiiiiiiiiiiii e, 2-21
2.3.2 Legislation Relevant to FEI's Planning Is Being Amended to Align
With the UN DeCIaration.............uueuuueuruuneemnnneeerrnnnnnnnennnnnnnnnnnnneennnn. 2-23
2.3.3 Summary of Legislative and Policy Developments for Indigenous
(] (081 o ST TTUPP PP TPPPTTT 2-23
24 Competitive Environment for the Transition from Natural Gas to
Increased Renewable and Low-Carbon Gas..........cccccvvvvviiiiiiiiiiiiiiiiiinenn, 2-23
2.4.1 Energy Pricing CONSIAErations ............ccuvvvirieiiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeee 2-24
2.4.2 Competitive Environment in BC for Energy End Uses: Gas Versus
Bl CHIICIEY .t 2-28
2.4.3 Summary of FEI's Competitive ENVIrONMeNt ..............covvvvviiiiiiiiiennnnnn. 2-35
2.5 Resilient Energy Infrastructure Continues To Be a Critical
(70] 01710 [=T =1 4 o ] o 2-35
2.6 Summary of FEI's Planning Environment ...................cccccooiiiiiiiiiiiiniinnn, 2-36

SECTION 2: PLANNING ENVIRONMENT PAGE 2-1



~No ok, wWw N

oo

10
11
12
13
14

15
16
17
18

19
20
21

22
23

24
25
26
27

28

29
30

31

32
33
34

FORTISBC ENERGY INC. FORTIS BC
2022 LONG TERM GAS RESOURCE PLAN

2. PLANNING ENVIRONMENT

2.1 INTRODUCTION

FEI is submitting this 2022 LTGRP during a time of rapid change in government policy, emerging
technologies, and global economic factors, while the effects of climate change are being
experienced first-hand in BC. A wide range of factors influences FEI's long-term analysis and
planning decisions especially during this pivotal time for FEI's transition to a low-carbon future.
This section discusses the factors that are the most important.

Understanding the planning environment is the first step in FEI's resource planning process. The
planning environment is set in the context of the evolution of FEI's Clean Growth Pathway and
the many factors influencing FEI's long-term energy decisions, including the need to decarbonize
in a way that maintains cost-effective, reliable and resilient service to customers. The planning
environment includes relevant external factors that could impact FEI's demand-side and supply-
side resource options and prices for future market purchases, influenced by an accelerated path
to decarbonization.

This section provides important context for the analysis, results and recommendations that are
provided throughout the LTGRP by discussing the policies, legislation and competitive
environment that are impacting energy planning at the time this LTGRP is being prepared. This
section is organized as follows:

e Section 2.2 provides an overview of the relevant policy and regulatory context facing FEI
that impact future resource options, market prices, and influence customers’ behaviour
regarding energy use in the future.

e Section 2.3 provides the background for FEI's engagement with Indigenous groups for
long-term resource planning.

e Section 2.4 discusses the increasingly complex competitive environment for gaseous
energy. Competition is influenced not only by regional energy markets and commodity
pricing, but also by supply infrastructure capacity, end use equipment installation and
competition.

e Section 2.5 discusses the need for resiliency in BC’s energy system.

e Section 2.6 provides a summary and conclusions about FEI's planning environment and
the many forces affecting the evolution of FEI's climate plan.

2.2 ENERGY AND CLIMATE PoLicy DEVELOPMENTS

The urgency for climate action has resulted in environmental regulation, plans and policies from
all three levels of government to promote decarbonization. Figure 2-1 provides an overview of
key policy initiatives that impact FEI's business and long-range planning. As the figure shows,

SECTION 2: PLANNING ENVIRONMENT PAGE 2-1



AW N

10

11

12
13
14
15
16
17
18
19
20

21
22

FORTISBC ENERGY INC. FORTIS BC
2022 LONG TERM GAS RESOURCE PLAN

the majority of policies have been implemented from 2016 onwards and represent a considerable
amount of change since the submission of the 2017 LTGRP.

Figure 2-1: Major Policies Adopted by All Levels of Government Demonstrate the Complexity of
FEI's Planning Environment

2007 2008 2009 2010 2011 2012 2016 2017 2018 2019 2020 2021 2022

Pan-Canadian framework

Net-Zero Emissions Act

@ B.C.EnergyPlan @ CleanBC Plan @ CleanBC Roadmap
@ B.C.Low Carbon Fuel Standard
@ Clean Energy Act
@ B.C.Energy Step Code
@ Minister Mandate on Carbon Pollution
@ GGRR Amendments @ GGRR Amendments
@ B.C. Hydrogen Strategy

@ sectoral Targets

@ City of Vancouver Zero Emission Building Plan
@ BCEnergy Step Code Adoption
@ GHGi targets /incentives (No.of local governments increasing)

@ climate Emergency Declaration

In the sections below, FEI describes these federal, provincial and local government policies in
greater detail, including those policies that have yet to be implemented.

e Section 2.2.1 outlines Canadian federal policies and initiatives.
e Section 2.2.2 outlines provincial government policies.

e Section 2.2.3 outlines local government and municipal policies.

2.21 Canadian Federal Energy and Climate Policies

There have been a number of Canadian federal policies and initiatives aimed at addressing
climate change, reducing GHG emissions, and developing cleaner energy sources. The federal
Liberal party committed to greater effort to meet and exceed the Paris targets, including a pledge
to reach net-zero by 2050. In the fall of 2020, the Liberal government announced a new climate
plan to exceed its 2030 targets, signaling carbon tax increases, deep energy and climate policy
reform, and significant public investment into energy transition efforts. Of significance, within the
plan is a proposed carbon tax escalation of $15 per tonne per year after 2022, reaching $170 per
tonne by 2030. Most recently, at the COP26 conference in November 2021, the federal
government announced a cap on oil and gas sector emissions® to reach net-zero by 2050.

The federal climate policy framework is focused on achieving Canada’s 2030 GHG reduction
goals with wide-ranging measures targeting all key emitting sectors (buildings, transportation and

33 Appendix F-3: Cap and Cut Emissions from Qil and Gas (2020), online at: https:/liberal.ca/our-platform/cap-and-
cut-emissions-from-oil-and-gas/.
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industry). However, while natural gas is one of the most widely used fuels in Canada, there is no
specific federal climate policy direction on the future of the gas delivery system.

The policies, targets and initiatives discussed below illustrate that the conversation around the
role of the gas system in decarbonizing Canada’s GHG emissions is undefined. While public
opinion and governmental objectives have become more stringent regarding climate change,
there remains a lack of clarity regarding the specific actions expected of energy utilities such as
FEI.

2.2.1.1 Pan-Canadian Framework

The Pan-Canadian Framework on Clean Growth and Climate Change** (PCF) was Canada'’s first
national climate plan and was released in December 2016. The PCF marked a shift towards
increased federal involvement in climate policy. The PCF has four main pillars:

e pricing carbon pollution;
e complementary measures to reduce emissions;
¢ climate change adaptation; and

e actions to accelerate innovation.

Most notably, the PCF contains measures to significantly reduce emissions in the buildings sector
by making new buildings net-zero, retrofitting existing buildings, fuel switching, improving energy
efficiency for appliances and equipment and supporting building codes and energy-efficient
housing. In 2017, the PCF set an aspirational goal that by 2035 all space heating technologies
sold will have a performance of greater than 100 percent efficiency. This would effectively ensure
that only electric or gas heat pumps would be available for use by this time. The PCF signalled
further electrification measures for the buildings sector and fuel switching from natural gas.

2.2.1.2 Net-Zero Emissions Accountability Act and Emissions Reduction Plan

The Canadian Net-Zero Emissions Accountability Act (CNZEAA) was passed in 2021°° and as
part of this Act, the first Emissions Reduction Plan®* (ERP) was recently published in March,
2022.%" The ERP outlines over $9 billion in additional funding along with policies, actions and
strategies that will lead Canada to the newly updated target of a 40-45 percent GHG emissions
reduction by 2030. Some of the key features of the ERP include:

34 Appendix F-4: Pan-Canadian Framework on Clean Growth and Climate Change (2017), online at:
https://publications.gc.ca/collections/collection_2017/eccc/En4-294-2016-eng.pdf.

35 S.C. 2021, c. 22, online at: https://laws-lois.justice.gc.ca/eng/acts/c-19.3/FullText.html.

36 Online at: https://www.canada.ca/en/environment-climate-change/news/2022/03/2030-emissions-reduction-plan--
canadas-next-steps-for-clean-air-and-a-strong-economy.htmi

37 Environment and Climate Change Canada, 2030 Emissions Reduction Plan (2022), online at:
https://www.canada.ca/content/dam/eccc/documents/pdf/climate-change/erp/Canada-2030-Emissions-Reduction-
Plan-eng.pdf.
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e A cap on emissions from the upstream oil and gas sector set at 42 percent below 2019
levels and a 75 percent reduction in methane emission by 2030;

e Programs and incentives to reduce the use of fossil fuels in buildings and funding for a
national green buildings strategy;

e Medium and heavy duty sales mandate to achieve 100 percent zero emissions vehicle
mandate by 2040;

e A bioenergy strategy to optimize use of Canadian bioenergy resources;

e Advancement of the federal Hydrogen strategy to increase the use of hydrogen in
transportation, industrial and hard to decarbonize sectors;

e A national carbon capture, utilization and storage strategy and tax credit to encourage the
adoption of such technologies (potentially including hydrogen made from natural gas
feedstock); and

e Funding for nature-based carbon sequestration activities.

This is the first time the federal government has published a comprehensive plan for reducing
emissions that is legally binding based on the CNZEAA. The ERP is subject to change and
adaptation as it has not been fully designed. The CNZEAA establishes a legally-binding process
to set five-year national emissions reduction targets as well as develop a credible science-based
emissions reduction plan to achieve each target. It also establishes a requirement to set national
emissions reduction targets for 2035, 2040 and 2045, with plans to achieve it. Under CNZAA, the
federal government formed the Net-Zero Advisory Body to provide independent advice to the
Minister of Environment and Climate Change on achieving net-zero emissions by 2050. This
includes recommendations on GHG emissions reduction targets for 2030, 2035, 2040 and 2045,
as well as GHG emissions reduction plans by the Government of Canada, including measures
and sectoral strategies the government should implement to meet GHG targets. The Net-Zero
Advisory Body has the influence to direct policy at the highest level in Canada and does not
include any representatives from the gas industry.

2.21.3 Clean Fuels Regulations

Under the Canadian Environmental Protection Act, 1999, the federal government published a
draft of its Clean Fuel Regulations® at the end of 2020, which is central to the federal
government’s mandate to reduce GHG emissions 30 percent by 2030. The 2020 draft does not
include gaseous and solids streams, and only targets liquid fuels, mainly used in the
transportation sector. This means that there is currently no federal mandate for gas utilities to
decarbonize their fuel and signals that there is no longer-term vision for the low-carbon solutions
delivered by the gas system as part of the federal government’s overall approach to climate action,
despite the merits of this approach to decarbonization.

38 Appendix F-5: Clean Fuel Regulations (2020), online at: https://gazette.gc.ca/rp-pr/p1/2020/2020-12-19/html/reg2-
eng.html.
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2.2.1.4 New Federal Climate Plan: Healthy Environment and a Healthy Economy

In December 2020, the federal government released a plan titled A Healthy Environment and a
Healthy Economy®*® (HEHE) that builds on the PCF. The current HEHE plan includes a number of
measures that promote the electrification of key emitting sectors in Canada.

A significant focus of federal energy intervention has been on improving building energy efficiency
for new and existing buildings. The HEHE contains measures to improve energy efficiency in
buildings and work on building codes with provincial and municipal governments. This includes
an investment of up to $1.5 billion over three years in energy efficient buildings. It also includes
an investment of $2.6 billion over seven years to help homeowners retrofit their existing homes,
create a low-emission buildings material supply chain, design a new retrofit code for existing
buildings to be put into place by 2025, and initiate Canada’s first national infrastructure
assessment that would undertake long-term planning towards a net-zero future.

The HEHE does not outline a specific role for the gas system to achieve the net-zero by 2050
target except for expanded program spending for clean fuels, which includes renewable natural
gas.

2.21.41 CANADA GREENER HOMES GRANT

The Canada Greener Homes Grant®’ is a federal government initiative launched in 2021, under
its policy umbrella of energy efficiency for homes. The aim of this grant is to help Canadians make
their homes more energy efficient, create jobs across Canada for energy advisors and help
homeowners make retrofits.

While FEI supports the federal government’s funding for energy efficiency initiatives, the Canada
Greener Homes Grant, as it currently stands, primarily uses taxpayer dollars to help citizens invest
in electric technologies. In doing so, the program misses the opportunity to support high-efficiency
gas appliance upgrades, which can be fuelled seamlessly by renewable and low-carbon gas over
the planning horizon.

2.21.4.2 FEDERAL CARBON PRICE

A key aspect of the federal government’s emissions reduction strategy as outlined in the HEHE
is an updated approach to carbon pricing. In December 2016, the federal government announced
that it planned to require the provinces to impose a price of at least $10 per tonne of carbon
dioxide equivalent emissions starting in 2018. The price would rise by $10 per tonne a year for
the next four years, reaching $50 per tonne by 2022.

As part of the HEHE plan, the federal government announced that it plans to increase the price
on carbon as part of a push to meet and surpass Canada's goal of reducing GHG emissions by

39 Appendix F-6: A Healthy Environment and a Healthy Economy (2020), online at:
https://www.canada.ca/en/environment-climate-change/news/2020/12/a-healthy-environment-and-a-healthy-
economy.html.

40 Appendix F-7: Canada Greener Homes Grant (2020), online at:
https://www.nrcan.gc.ca/energy-efficiency/homes/canada-greener-homes-grant/23441.
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30 per cent below 2005 levels by 2030. The carbon price would rise by $15 per tonne a year for
the next eight years beginning in 2023, to reach $170 per tonne in 2030. There are still some key
unknowns on the future of carbon pricing in Canada.

2.21.4.3 Low-CARBON INDUSTRY

For industrial emitters, the federal government is launching a “Net-Zero” challenge for large
emitters to implement plans to transition their facilities to net-zero. To support industry’s efforts in
this area, the Federal government has committed to investing $3 billion over five years in the
Strategic Innovation Fund’s Net-Zero Accelerator. This fund will expedite decarbonization projects
and scale-up new technology. The federal government is also investing $1.5 billion in a low-
carbon and zero-emission fuels fund to increase the use of low-carbon fuels which include
hydrogen, renewable natural gas and diesel. This plan also introduces Canada’s Hydrogen
Strategy,** which FEI discusses in Section 2.2.2.4., along with the BC Hydrogen Strategy.*?

2.21.4.4 IMPACT ASSESSMENT ACT Now REQUIRES PROJECTS TO ACHIEVE NET-ZERO BY 2050

The Strategic Assessment of Climate Change*® (SACC) was released in 2019 and is conducted
under the Impact Assessment Act** (IAA). It applies to designated projects as defined under the
IAA and each assessment must consider the extent to which the project will hinder or contribute
to Canada’s ability to meet its climate change commitments and the project’s potential impact on
the environment. The SACC is meant to provide guidance to stakeholders and decision-makers
on how climate change policies and commitments should be considered in impact assessments.*
Included in the SACC, is the requirement for projects with a lifetime beyond the year 2050 to
provide a credible plan that describes how the project will achieve net-zero emissions by 2050.

Federal guidance on evaluating net-zero projects will be needed to outline the potential
mechanisms to achieve net-zero along with an appropriate designation of net-zero accounting. It
is anticipated that this requirement is likely to continue to evolve as climate impacts, technologies,
political and policy contexts change. Projects under development by FEI are being evaluated and
designed to meet climate objectives, and FEI will continue to undertake further analysis as
additional investments are made over the planning horizon.

41 Appendix A-3: Hydrogen Strategy for Canada (2020), online at:
https://www.nrcan.gc.ca/sites/nrcan/files/environment/hydrogen/NRCan_Hydrogen-Strategy-Canada-na-en-
v3.pdf.

42 Appendix A-4: B.C. Hydrogen Strategy (2019), online at:
https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/electricity-alternative-
energy/electricity/bc-hydro-review/bc_hydrogen_strategy_final.pdf.

43 Appendix F-8: Strategic Assessment of Climate Change (2020), online at:
https://www.canada.ca/en/services/environment/conservation/assessments/strategic-assessments/climate-
change.html#tocO.

44 S.C. 2019, c. 28, online at: https://laws-lois.justice.gc.ca/eng/acts/I-2.75/.

45 Appendix F-9: Terms of Reference for Conducting a Strategic Assessment of Climate Change (2019), online
at:https://www.strategicassessmentclimatechange.ca/strategic-assessment-of-climate-change-terms-of-reference.
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2.2.2 Provincial Energy and Climate Policies

Similar to the federal government policies outlined in Section 2.2.1, the provincial government has
intensified its efforts to address climate change through a variety of policies, measures and
proposals discussed below, which suggest that both electrification and the decarbonization of the
gas system are key strategies to meet the provincial government’s climate goals. The depth and
intensity of measures reflects that, while BC has made progress to reduce the carbon intensity of
its economy, it is not on pace to achieve its 2030 target of a 40 percent reduction from 2007 levels.
Therefore, further initiatives are underway to accelerate climate action, which create new
opportunities and challenges for FEI and its customers.

2.2.2.1 Climate Change Accountability Act

In 2017, the provincial government enacted the Climate Change Accountability Act*® (CCAA)
which included targets for reducing GHG emissions in BC. The CCAA identified GHG reduction
targets below 2007 levels as follows:

e 16 percent by 2025;

e 40 percent by 2030;

e 60 percent by 2040; and
e 80 percent by 2050.4’

The CCAA includes a climate change accountability framewaork, which involves an independent
advisory committee and detailed annual reporting on actions taken to reduce emissions and
manage climate change risks.

The CCAA required the Minister of Environment and Climate Change to establish sector-specific
targets for GHG reductions by March 31, 2021, and to then review these targets by the end of
2025 (and at least once every five years thereafter). In March 2021, sectoral targets for 2030 were
established as follows, expressed as a percentage reduction from 2007 sector emissions:

e Transportation — 27 to 32 percent;
e Industry — 38 to 43 percent;
¢ Oil and Gas — 33 to 38 percent; and

e Buildings and Communities — 59 to 64 percent.*®

These targets will apply a more focused and directed approach to reducing emissions in these
sectors. Notably, FEI delivers the majority of its energy to the industry and buildings and

46 S.B.C. 2007, c. 42, online at: https://lwww.bclaws.gov.bc.ca/civix/document/id/complete/statreg/07042_01.

47 Government of British Columbia, "Climate Action Legislation" (2021) online at:
https://www2.gov.bc.ca/gov/content/environment/climate-change/planning-and-action/legislation.

48 Online at: https://wwwz2.gov.bc.ca/gov/content/environment/climate-change/planning-and-action/sectoral-targets.
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communities sectors, which are the sectors with the most ambitious targets. This places
significant pressure on FEI to source affordable, reliable and low-carbon energy. While oil and
gas are considered in the sectoral targets, the CCAA provides little detail on how various sectors
are to achieve the targets and how these targets will be incorporated into future climate plans and
reporting.

2.2.2.2 CleanBC Roadmap to 2030 (Roadmap)

On October 25, 2021, the provincial government released the CleanBC Roadmap to 2030
(Roadmap)*® as an update to the 2018 CleanBC plan and part of its commitment to achieve BC’s
legislated GHG reduction target of 40 per cent below 2007 levels by 2030. The Roadmap
articulates a plan to fully achieve this target and sets the course to reach net-zero by 2050. The
Roadmap, includes ambitious measures that place FEI at the forefront of the global energy
transition. It is also anticipated to have a significant impact on FEI's customer rates,
competitiveness and throughput.

Key measures in the Roadmap that directly impact FEI include:

e Anincreased carbon tax which will rise to $170 per tonne by 2030;
e A GHG cap for natural gas utilities;

e A zero-carbon requirement for new buildings and highest efficiency standards for space
and water heating equipment by 2030;%°

e Amendments to the Greenhouse Gas Reduction (Renewable & Low-carbon Fuel
Requirements) Act and the Renewable & Low-carbon Fuel Requirements Regulation,
known collectively as British Columbia’s Low-carbon Fuel Standard (BC-LCFS),** to
decrease the carbon intensity benchmark while including marine and aviation fuels in the
amendment; and

e A 75 percent reduction in oil and gas methane emissions by 2030.

The Roadmap identifies key priorities for decarbonizing the buildings and communities,
transportation, and industry sectors; however, its measures rely heavily on electrification to
reduce GHG emissions. This policy preference is demonstrated in the release of the BC Hydro
Electrification Plan®> which aims to increase electrification of gas end uses, including
transportation, and in measures such as zero carbon new construction and energy efficiency

49 Appendix A-5: CleanBC Roadmap to 2030.

50 This includes a requirement that all space and hot water heating equipment must meet or exceed 100 percent
efficiency after 2030 which cannot be met with conventional natural gas equipment.

51 BC-LCFS, online at:
https://www2.gov.bc.ca/gov/content/industry/electricity-alternative-energy/transportation-energies/renewable-low-
carbon-fuels.

52 BC Hydro Electrification Plan, online at:
https://www.bchydro.com/content/dam/BCHydro/customer-
portal/documents/corporate/electrification/Electrification-Plan.pdf.
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standards where gas solutions are not yet established. Several aspects of the Roadmap are
explored further below.

2.2.2.21 BC CARBON TAX

Among the measures announced in the Roadmap, the carbon price of $50 will either match or
exceed the federal carbon price, which is expected to rise to $170 per tonne by 2030, with annual
increases of $15 starting in 2023. This would have the effect of increasing the carbon price on
natural gas to approximately $8.40 per GJ by 2030. In BC, the provincial government has
recognized the emission reduction benefits of RNG through a credit providing a benefit to
purchasers of RNG. The credit is equal to the carbon tax payable on the specified volume or
percentage of biomethane,>® thereby incenting customers to transition to a lower-carbon fuel.

The cap on emissions for natural gas utilities as proposed in the Roadmap, to be implemented as
the Greenhouse Gas Reduction Standard (GHGRS), would put an implicit price on carbon by
limiting the supply of GHG emissions that would be allowed. The GHGRS is discussed further in
Section 2.2.2.2.2 below.

2.2.2.2.2 GREENHOUSE GAS REDUCTION STANDARD (GHGRS): EMISSIONS CAP FOR NATURAL
GAS UTILITIES

Before the Roadmap, the 2018 CleanBC plan outlined a target for natural gas delivered to
industrial and residential consumers to contain at least 15 percent renewable content by 2030.
Displacing 15 per cent of the natural gas supply with renewable gas would increase the annual
renewable gas supply to approximately 30 PJ and reduce emissions by approximately 1.5 million
tonnes. The renewable gas target was thus a substantial part of the buildings emissions reduction
strategy.

The Province’s approach was updated in the Roadmap with a cap on GHG emissions for natural
gas utilities called the GHGRS. The GHGRS will establish an obligation for natural gas utilities to
reduce GHG emissions from energy use in the buildings and industrial sectors. FEI expects
compliance with the cap to be overseen by the BCUC and that enabling legislation will be
developed that will further define how this policy will be implemented for gas utilities.

The move from a voluntary renewable gas target to a mandated GHG emissions cap is a
substantial change in direction for provincial policy. While details on the GHGRS remain under
development, FEI expects that it will place a stringent emissions reduction obligation on gas
utilities. Compliance pathways to achieve the cap have not yet been developed; however, these
pathways will be highly consequential for the overall role of gas utilities and for customers that
rely on the energy that natural gas utilities deliver.

The GHGRS is the first of its kind in Canada, and will mandate FEI to invest in carbon saving
technologies and solutions to displace natural gas consumption by 2030. As described in the
report, “the cap will be set at approximately 6 Mt of CO-e per year for 2030, which is approximately

53 Part 4.1, Carbon Tax Regulation, B.C. Reg. 65/2021, online at:
https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreg/125_2008.
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47 percent lower than 2007 levels.” The GHGRS would require a GHG reduction of
approximately 5.5 Mt of COze, which is equivalent to displacing approximately half of the natural
gas delivered by FEI.

Additionally, the GHGRS imposes a target of a 61 percent emissions reduction in the buildings
sector by 2030. This is an aggressive goal that disproportionately impacts FEI, and is more
representative of a 2040 target, thereby requiring a more rapid transition in the buildings sector
at greater cost and risk.

Itis anticipated that the GHGRS policy framework will enable FEI to invest in a broad set of GHG-
saving actions such as increasing renewable and low-carbon gases and incenting higher levels
of energy efficiency and other measures. Although many uncertainties remain for FEI, the 2022
LTGRP provides context around FEI's approach to addressing the Roadmap. FEI will continue to
work with the Province and other stakeholders to further clarify issues and implications for FEI
and its customers.

2.2.2.2.3 BUILDINGS SECTOR

In the Roadmap, new carbon pollution standards are set for the BC Building Code, which envision
a transition to zero-carbon new buildings by 2030. The standards are anticipated to be
performance-based with flexible options, such as the use of renewable and low-carbon fuels like
RNG. For renewable and low-carbon fuels to have a meaningful role in the buildings sector
decarbonization policies, issues such as GHG reduction permanency® will need to be resolved.
This makes new approaches such as FEI's proposed revised Renewable Gas Comprehensive
Review, submitted to the BCUC in December 2021,% essential to aligning with the provincial
government’s GHG reduction objectives.

In addition to requiring low-carbon energy for new buildings, the Roadmap requires all new space
and water heating equipment sold and installed in BC to be at least 100 percent efficient by 2030.
Electric and high-efficiency gas heat pumps, hybrid systems, and deep energy retrofits will be
used to reach this goal while incentives for conventional natural gas-fired equipment will be
phased out. This suggests that the provincial government sees a declining role for conventional
home heating and water heating appliances in favour of gas and electric heat pump solutions.
However, gas heat pumps are not yet commercially available for residential customers, leading
to uncertainty regarding gas heat pump adoption timelines in reference to the 100 percent
efficiency standard in 2030.

In the 2022 provincial budget announcement, there were additional measures to support
electrification. These factors included increased carbon tax on natural gas bills, elimination of

5 Representing the average sectoral reduction required for the buildings and communities and industry sectors.

55 Permanency of GHG emissions reductions is an important issue for municipal policymakers and refers to the extent
to which FEI's measures, such as supplying RG, are voluntary in nature, allowing customers to opt out of an offering
over time, thereby eroding their permanence.

56 Exhibit B-11, FEI Comprehensive Review and Application for Approval of a Revised Renewable Gas Program
(December 17, 2021), online at: https://docs.bcuc.com/Documents/Proceedings/2021/DOC 65216 B-11-FEI-
Stage-2-Comprehensive-Review-Application-of-Revised-Renewable-Gas-Program.pdf.
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provincial sales tax (PST) for heat pumps and increased PST on all gas combustion appliances
such as furnaces, water heaters and fireplaces.>” Each of these factors contribute to reducing
FEI's price competitiveness and influence customer energy choices.

2.2.2.2.4 TRANSPORTATION SECTOR: THE BC LOW-CARBON FUEL STANDARD

The BC-LCFS focuses on reducing environmental impacts of transportation fuels by requiring
decreases to the average carbon intensity of transportation fuels. In the 2018 CleanBC plan, the
stringency of the BC-LCFS was doubled and the carbon intensity reduction target for gasoline
and diesel rose from 10 percent to 20 percent by 2030.

Under the BC-LCFS, organizations can generate credits by using fuels with a carbon intensity
below the targets and receive debits for fuels with a carbon intensity above the targets. Each
credit represents 1 tonne of CO.e that was either removed from the atmosphere or not released
into the atmosphere as the result of direct, beyond business-as-usual action by a project
proponent. These credits can be traded between companies or banked for future use.

Conventional natural gas is below the current carbon intensity threshold in the BC-LCFS. As
such, FEI's Compressed Natural Gas (CNG) and LNG transport customers can earn credits under
the BC-LCFS and sell them to other organizations, reducing the cost of adopting a low-carbon
transportation solution. As an even lower carbon fuel, RNG and hydrogen present an opportunity
for FEI's customers in the transport sector to further exceed the carbon intensity threshold in the
BC-LCFS, earn more credits, and sell the credits to offset the costs of the supply.

The Roadmap states that the provincial government will increase the stringency of the BC LCFS.
New targets will be developed for medium- and heavy-duty vehicles, as the costs and difficulty to
electrify these vehicles remain high. The provincial government also intends to modernize the
legislation governing the BC-LCFS, including expanding it to cover marine and aviation fuels
beginning in 2023. The increased stringency of the BC-LCFS results in uncertainties for FEI's
CNG and LNG vehicle programs as the volume of credits they generate may be significantly
reduced or eliminated. While RNG will be able to generate more credits as a result of the BC-
LCFS change, there will be pressures on RNG supply to meet FEI's other GHG reduction
obligations under the GHGRS. In the Roadmap, the CI target will be raised beyond 20 percent to
30 percent.

The BC-LCFS will also be expanded to include marine and aviation fuels, which is advantageous
for FEI because the inclusion of marine fuels improves the competitiveness of BC LNG. However,
there is currently no detail on the timing or nature of this policy development.

2.2.2.2.5 |INDUSTRIAL SECTOR

The Roadmap sets out that all new large industrial facilities need to have a plan to achieve net-
zero emissions by 2030 and demonstrate alignment with BC’s interim 2030 and 2040 targets.
Moreover, emitters of methane will be required to reduce their emissions by 75 percent by 2030
and have emissions close to zero by 2035. FEI will explore opportunities for renewable and low-

57 The PST on electricity consumption was eliminated in 2019.
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carbon gas to serve these sectors as they seek low-carbon alternatives. It is unclear at this point
how these industrial requirements overlap with the emissions cap for utilities.

22226 OIL AND GAS SECTOR

The Roadmap aims to reduce methane emissions from upstream oil and gas, reduce oil and gas
emissions in line with sectoral targets, advance CCUS, and engage industrial customers in GHG
reduction planning. While there are few details on the cap for oil and gas emissions, the benefits
of reduced emissions reduction in upstream gas production will reduce the carbon intensity of
natural gas that FEI distributes and provincial emissions. However, these initiatives could
potentially increase the commodity cost of gas in the province, impacting FEI customer rates.

2.2.2.3 Support for Renewable and Low-Carbon Gases and Low-Carbon
Transportation: The Clean Energy Act (CEA) and Greenhouse Gas Reduction
Regulation (GGRR)

2.2.2.31 RENEWABLE AND LOW-CARBON GASES

The CEA has been the key piece of legislation enabling an increase in the supply of RNG. When
FEI applied for approval of what was then called the Biomethane Program in 2010, the energy
objectives in the CEA, including the objectives to reduce GHG emissions and waste by
encouraging the use of waste heat, biogas and biomass,*® supported FEI's development of the
program. Since that time, the Lieutenant Governor in Council has amended the GGRR to
prescribe undertaking to encourage public utilities to acquire renewable and low-carbon fuels to
reduce GHG emissions. These undertakings are described below.

On March 21, 2017, the Lieutenant Governor in Council issued Order in Council 161/2017
approving an amendment to the GGRR related to the acquisition of RNG as follows:

(3.7) A public utility's undertaking that is in the class defined in subsection (3.8) is
a prescribed undertaking for the purposes of section 18 of the Act.

(3.8) The public utility acquires renewable natural gas
(a) for which the public utility pays no more than $30 per GJ, and

(b) that, subject to subsection (3.9), in a calendar year, does not exceed
5percent of the total volume of natural gas provided by the public utility to
its non-bypass customers in 2015.

This GGRR amendment has facilitated the growth in RNG supply projects over the last four years
by allowing FEI to acquire RNG up to a maximum price (supply volumes and projects are further
described in Section 6).

58 Section 2, CFA, online at: https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreg/10022 _01#section2.
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More recently, in 2021, the provincial government amended the GGRR to broaden its scope and
further increase the production and use of renewable and low-carbon gases, including renewable
energy from green and waste hydrogen in BC, to reduce GHG emissions. The changes to the
GGRR supporting growth in renewable and low-carbon supply include:

e Enabling utilities to acquire green and waste hydrogen, synthesis gas® and lignin, in
addition to RNG;

¢ Increasing the amount of RNG, green and waste hydrogen, lignin, and syngas that utilities
can acquire from five percent to fifteen percent of the total annual supply of natural gas;

e Specifying the methods by which utilities can acquire renewable and low-carbon gases,
including producing it or upgrading it themselves for injection into the pipeline, paying a
third party to produce it or upgrade it for pipeline injection, or purchasing hydrogen, syngas
or lignin to displace the use of natural gas at customer facilities; and

e Increasing the price cap utilities can pay to acquire renewable and low-carbon gases from
$30 to $31 per GJ for contracts for purchase signed after March 31, 2021%° and increasing
the price cap annually by inflation.

The GGRR enables FEI to be more flexible, stimulates investment in renewable energy and
accelerates growth of renewable and low-carbon gas supply in the gas system and acquire
renewable and low-carbon gases from $30 to $31 per GJ for contracts. The changes to the GGRR
enable FEI to help to achieve the CleanBC Plan objectives, which call for a 15 percent renewable
and low-carbon gas content in the natural gas system by 2030. Further, with the recent
introduction of the Roadmap in October 2021, FEI expects supply volumes to exceed 15 percent.

BC is the first province in Canada to pass legislation to encourage the production of renewable
and low-carbon gases, including hydrogen. The GGRR supports the provincial government’s
hydrogen strategy, as described below, which includes goals to increase the production and use
of renewable and low-carbon hydrogen to help achieve climate targets under the Roadmap.

2.2.2.3.2 Low-CARBON TRANSPORTATION (LCT)

The GGRR also authorizes a utility to invest up to $331.5 million in low-carbon transportation
(LCT) programs, with commitments for funding to be made by March 31, 2022. The Province’s
plans to continue to support LCT through the GGRR are not yet known. To date, funding was
included for the following:

e Capital incentives to transportation fleets that use natural gas as a fuel in place of diesel
(or other higher carbon emitting fuels). These fleets include marine vessels, heavy duty

59 The CleanBC Roadmap inadvertently referred to this as synthetic gas, when it should be synthesis gas. Synthesis
gas (or syngas) and lignin can be produced from biomass and used to displace the use of natural gas for industrial
heat applications. Please refer to Section 2.3.1.2 for further description.

60 QOr, where the utility is producing the Renewable Gas, where the decision to construct the production facilities is
made after March 31, 2021.
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trucks, locomotives, mine haul trucks, and busses. Funding also includes natural gas used
to produce power for remote industrial applications.

e Capital incentives to CNG and LNG transportation fleets that consume gas supply that is
derived entirely from biogas or biomass;

e Developing LNG bunkering infrastructure such as shoreside fueling assets to the marine
market;

¢ Building, owning and operating CNG and LNG fueling stations; and

e Grants to meet safety guidelines for operating and maintaining natural gas vehicles.

These prescribed undertakings in the GGRR are designed to facilitate adoption of natural gas as
a transportation (or power generation) fuel to displace higher carbon emitting fuels such as diesel
and heavy marine oil. For LCT customers, there are immediate benefits from adopting natural
gas into their fleets, such as lower fuel and operating costs, improved air quality due to reduced
emissions, and reduced environmental hazards associated with diesel and oil storage tanks.

FEI's LCT efforts will assist BC in achieving its GHG reduction goals by converting the province’s
transportation fleets from more carbon intensive fuels, such as diesel and gasoline, to relatively
cleaner-burning natural gas. Further, the broader adoption of natural gas fuel in the transportation
sector will reduce air contaminants such as particulate matter (PM), sulfur oxides (SOx) and
nitrous oxides (NOX).

For FEI's customers, CNG and LNG demand also adds value by increasing the year-round load
on the gas distribution system (and hence FEI's delivery revenues), thereby reducing upward
pressure on delivery rates for all gas customers.

2.2.2.4 Hydrogen Policies

Hydrogen technology continues to evolve and is becoming an increasingly viable option for
decarbonizing the gaseous fuel stream. While the potential for hydrogen has been around for
many decades, the price advantage and robust natural gas supply chain has made it difficult for
hydrogen to make inroads in the utility energy supply market. However, with increasing GHG
reduction mandates, hydrogen is now seen as a viable option for decarbonizing the gas system,
as recognized in the amendments to the GGRR permitting the acquisition of hydrogen. Both the
federal and provincial governments have a hydrogen strategy each of which is outlined in this
section.

22241 CANADIAN HYDROGEN STRATEGY

The Hydrogen Strategy for Canada lays out a plan to position Canada as a global leader in clean
renewable fuels. The strategy shows that, with the use of clean hydrogen, Canada can achieve
net-zero goals by innovating and embracing new technologies. Canada is currently one of the top
ten producers of hydrogen in the world and is well positioned to decarbonize many sectors of the
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economy. The Hydrogen Strategy aims to position Canada as a world-leading producer, user,
and exporter of clean hydrogen and associated technologies. Areas of focus include:

e Production: Canada is rich in feedstocks such as water, electricity, fossil fuels and
biomass and hence is well positioned to become a top global producer of clean hydrogen.

o Distribution and storage: leveraging Canada’s extensive natural gas pipeline network,
along with new storage and distribution assets, allows hydrogen to be transported from
production to end use locations.

o Heat and power: developing a suite of tools and resources to blend low-carbon intensity
hydrogen into Canada’s natural gas networks, for use in both industry and the built
environment.

o Feedstocks for industry: developing policies that will ensure long-term certainty to
encourage private sector investment and innovation for hydrogen as an energy source
and feedstock in industrial processes.

22242 BC HYDROGEN STRATEGY

For BC to meet its climate targets, hydrogen will play a critical role. The BC Hydrogen Strategy
lays out the actions that the provincial government will take to grow the hydrogen economy.
Recognizing the potential for hydrogen in the province, industry and researchers will work
together to carry out the provincial government’s plan to accelerate the production and use of
hydrogen and be a leader in the growing hydrogen economy. These government supply strategies
provide the backdrop for growing FEI's renewable and low-carbon gas supply portfolio.

The provincial government’s hydrogen strategy includes 63 actions the province intends to pursue
over the short, medium and long-term. The BC Hydrogen Strategy includes:

e 2020 to 2025: Support for blending hydrogen with natural gas.

o Establish a regulatory framework for injecting hydrogen into the natural gas and
propane distribution systems.

o Include hydrogen as a prescribed undertaking under the GGRR.

o Partner with a utility to review the infrastructure requirements to accommodate up
to 100 percent hydrogen in the distribution system.®!

e 2025 to 2030: Support hydrogen injection trials into natural gas and propane distribution
systems.

o Mandate that new or modified natural gas or propane pipelines be hydrogen
compatible.

o Support the introduction of hydrogen-tolerant equipment.

61 Some of these activities are already underway.
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o Explore the role of hydrogen in meeting the CleanBC 15 percent renewable gas
target.

e 2030 and beyond: Support large-scale hydrogen injection into the natural gas and
propane distribution systems.

In 2019, FEI, BC Bioenergy Network, and the Province commissioned the BC Hydrogen Study®?
which identified the significant role that hydrogen could play in achieving provincial deep
decarbonization goals. Securing additional supply from a diversified group of providers will
provide greater reliability to FEI's renewable and low-carbon gas supply. The study also identifies
how the gas infrastructure is a strategic asset both for the transportation and storage of hydrogen
and identifies the potential for blending hydrogen into the gas system.

2.2.3 Municipal Actions Addressing Energy and Climate Policy

Evolving municipal and local government policies to address climate change at the local level are
primarily focused on further electrification. Many municipalities in FEI's service area are
developing updated versions of their climate action plans, with a major focus on reducing GHG
emissions while setting ambitious targets out to 2050. Most of the targets address emissions in
the transportation and building sectors, with the use of alternative energy sources and energy
efficiency helping to reduce the reliance on fossil fuels. Before the provincial government
released the Roadmap in October 2021, climate and energy policy at the local government level
was evolving at a much faster pace than both provincial and federal policy.

The majority of local governments in BC have signed the BC Climate Action Charter, a voluntary
agreement between the provincial government and the Union of BC Municipalities under which
each local government signatory commits to take action on climate change. In doing so,
municipalities and local governments began undertaking their own initiatives, in addition to
provincial efforts, to reduce emissions. Inrecent years, 30 municipalities in BC have also declared
climate emergencies, including the Cities of Surrey, North and West Vancouver, Vancouver,
Burnaby, Richmond, New Westminster, and Port Moody.

Along with these commitments, a growing number of local governments are implementing
changes to their building codes®, planning guidelines, and zoning bylaws in order to reduce GHG
emissions in new building construction projects and in some cases with existing building retrofits
and improvements. This is being achieved by:

e establishing GHG target limits for new construction, necessitating the use of low- carbon
or renewable energies; and

62 Appendix A-6: British Columbia Hydrogen Study (2019), online at:  https://bcbioenergy.ca/resources/bcbn-
publications/british-columbia-hydrogen-study/.

63 Specifically, the City of Vancouver is enabled under the Vancouver Charter to adopt by-laws to regulate the design
and construction of buildings. Other municipalities must follow the provincial building code but can provide zoning
by-laws that can be enforced.
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e incenting developers to use electricity as a low-carbon solution (or in some cases to not
connect to a “fossil fuel supply grid” system).

2.2.4 Energy and Climate Policy in Relevant US States

US energy policy influences markets and energy distribution throughout BC’s broader energy
trading region and is therefore a consideration in FEI's long-term resource planning environment.
Electricity, natural gas, and RNG are supplied and distributed throughout networks across North
America. Itis therefore important to consider the North American perspective in energy planning
and GHG reduction strategies. Overall, the US policy context impacts BC’s natural gas use
environment in the following ways:

e Upstream natural gas resources in northeast BC and Alberta serve large portions of
Western US demand for natural gas and natural gas used for electricity generation.

e US policy may influence Canadian policy due to potential impacts on the relative economic
competitiveness of each jurisdiction. Various legislative and policy developments of the
federal and state governments in the US may affect demand for natural gas from natural
gas utilities and electricity generation facilities, and therefore impact the interconnected
wholesale electricity market and subsequently natural gas and renewable gas markets in
the western US.

o Initial efforts had been placed on decarbonizing the electricity sector (primarily by retiring
coal-fired generation), and more recently, promoting electrification as the subsequent
initiative for GHG emission reduction. Across the North American grid, there remains a
high proportion of higher carbon electricity that needs to be considered. In a
comprehensive review of energy planning, it is becoming clear that electricity will not be
able to service all the needs for energy across residential, commercial and industrial
sectors and that a diversified approach is critical to meet a growing population and
economy.®

Renewable Portfolio Standards (RPS) are policies designed to increase generation of electricity
from renewable sources. These policies require or encourage electricity producers within a given
jurisdiction to generate and supply a minimum share of their electricity from designated renewable
resources such as wind, solar, biomass, some forms of hydro-electricity and other alternatives to
fossil fuel and nuclear electricity generation. The adoption of these standards demonstrates the
speed of change and innovation in the energy sector.

The 2017 LTGRP highlighted the increase in the introduction of RPS. Since 2017, these policies
have been rapidly accelerated to address the effects of climate change. US policy objectives
include decarbonizing the power sector towards net-zero emissions by 2035, and for the US as a
whole to achieve net-zero emissions by 2050. Figure 2-2 illustrates the speed of change of

64 Appendix A-7: Guidehouse (for the American Gas Foundation), Building a Resilient Energy Future: How the Gas
System Contributes to US Energy System Resilience (2021), online at: https://gasfoundation.org/wp-
content/uploads/2021/01/Building-a-Resilient-Energy-Future-Full-Report FINAL_1.13.21.pdf.
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western US states with regards to the adoption of RPS or voluntary targets, versus those without
any standard or target. The following two sections detail recent policy action affecting natural gas
utilities in two relevant PNW states, Washington and Oregon, as these policies may impact BC’s
energy market.

Figure 2-2: Western Carbon Policies®®
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2.2.41 Washington Policy Actions

In March 2020, Washington released its climate targets to reduce GHG emissions by 45 per cent
below 1990 levels by 2030 and 95 per cent below 1990 levels by 2050.%6 This was put into
legislation in April 2021, when Washington obtained senate approval of its Climate Commitment
Act (CCA).5” One of the key components of the CCA includes a program with a declining cap on
carbon emissions. The CCA targets the largest emitters in the state to help ensure that
Washington can meet its climate targets. The CCA was passed in 2021, with the program
beginning January 1, 2023.

Additionally, as part of the Clean Energy Transformation Act ®® passed in 2019, Washington state
enacted legislation that requires total natural gas costs to include the social cost of GHGs and
related upstream carbon emissions, which is expected to increase total natural gas costs.

65 Northwest Power System Trends 2021, slide 10, as presented in Pacific Northwest Utilities Conference Committee
System Planning Committee meeting December 16, 2020.

66 Governor Jay Inslee’s Medium Page, “Inslee announces bold climate legislation as part of supplemental budget
rollout” (December 19, 2019).

67 Online at: https://app.leg.wa.gov/RCW/default.aspx?cite=70A.65.

68 Online at: https://lawfilesext.leg.wa.gov/biennium/2019-20/Pdf/Bills/Session%20Laws/Senate/5116-S2.SL.pdf.
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A potential piece of legislation, Washington HB 1084,%° the Healthy Homes and Clean Buildings
Act, could substantially reduce, and potentially eliminate, natural gas utilities’ role in delivering
energy to many state ratepayers. This bill would require all new buildings in Washington to be
zero-carbon by 2030 and seek to eliminate fossil fuel consumption in existing buildings by 2050,
through providing a roadmap to phasing out gas utility service in Washington. However, this could
potentially increase the replacement of conventional natural gas with RNG and other low-carbon
gas, as a new policy in Washington State provides utilities the flexibility to develop RNG
programs.’™ This legislation, if enacted, would put Washington on pace to become the first US
state to implement statewide restrictions on natural gas infrastructure in new construction, while
simultaneously tackling retrofits in existing buildings.

2.2.4.2 Oregon Policy Actions

Oregon has a Climate Action Plan (OCAP) that was issued in March 2020, when an executive
Order 20-04 was released that stated that Oregon needs to reduce its GHG emissions by at least
45 per cent below 1990 levels by 2035, and 80 per cent below 1990 levels by 2050.”*  Further
specifics on this executive order will be outlined in the upcoming years on carbon costs and
programs such as a cap and reduce program to buy or sell offsets. In terms of energy, the plan
targets the transportation, buildings, innovation, and clean energy sectors. In the buildings sector,
OCAP set new energy efficiency goals for residential and commercial construction, representing
at least a 60 percent reduction in new building energy consumption from 2006 levels. The new
energy efficiency standards for appliances will also be consistent with tougher standards set by
more stringent jurisdictions, specifically California. In the clean energy section of OCAP, the state
utility commission will prioritize proceedings that advance decarbonization and make reductions
to GHG emissions in the utility sector.

As a result of the OCAP, in December 2021, Oregon enacted a Climate Protection Program which
will set enforceable limits on GHG emissions from fossil fuel use’?. Beginning in 2022, Oregon
has set an emissions cap for fossil fuel providers, which includes natural gas utilities, and the cap
will tighten each year through 2050. However, the Climate Protection Program provides several
compliance pathways for fossil fuel providers, which includes companies incorporating renewable
fuels into their supply mix or contributing to projects that support communities’ transition from
fossil fuels. Lastly, Oregon governor signed Senate Bill 98 in 2019, setting voluntary RNG goals

69 S&P Global, “Washington State proposes legislation to phase out natural gas utility service” (January 6, 2021),
online at: https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/washington-state-
proposes-legislation-to-phase-out-natural-gas-utility-service-61819435.

70 Washington Utilities and Transportation Commission, DOCKET U-190818, “Report and Policy statement on
investigation of Renewable Natural Gas programmatic design and pipeline safety standards” (December 16, 2020).

71 Executive Order No. 20-04, “Directing State Agencies to Take Actions to Reduce and Regulate Greenhouse Gas
Emissions” (March 10, 2020).

72 QOregon Public Broacasting, “State approves new ‘more aggressive’ Climate Protection Program (December 16,
2021), online at: https://www.opb.org/article/2021/12/16/state-approves-new-more-aggressive-climate-protection-

program/.
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for gas utilities in the state. This means that as much as 30 percent of RNG could be added into
the system by 2050.7

2.2.5 Energy and Climate Policies Influence FEI’'s Long-Term Planning

The evolving federal, provincial and regional energy and environmental policies are key factors in
the LTGRP planning environment and help inform FEI regarding potential impacts on future
customer demand and supply over the planning horizon. Section 2.2.1 discussed how the federal
climate policy framework is focused on achieving Canada’s 2030 GHG reduction goals with wide-
ranging measures targeting all key emitting sectors (buildings, transportation and industry).
However, while natural gas is one of the most widely used fuels in Canada, there is no specific
direction on the future of the gas delivery system. Furthermore, its role in decarbonizing Canada’s
GHG emissions remains undefined. Sections 2.2.2 and 2.2.3 discussed how the provincial and
municipal policy frameworks are in alignment with the climate policy objectives. Section 2.2.4
discussed how US energy policy influences markets and energy distribution throughout BC’s
broader energy trading region and outlined the current policy environment in Washington and
Oregon.

Overall, the policy preference at all three levels of government for the use of electricity across
many end uses puts downward pressure on FEI's demand and upward pressure on FEI's rates.
Demand is reduced though the focus on energy efficiency of buildings and appliances, and
policies which limit FEI's ability to attach new customers. Rates are increased by the need to
invest in higher cost gaseous energy in response to emission reduction pressures and these costs
are borne across the energy value chain. Taxes add additional upward rate pressure. Downward
pressure on FEI's ability to add customer attachments could eventually result in a smaller
customer base resulting in higher costs per customer to support decarbonization initiatives.

From a broader perspective, these initiatives change the economics of customer and builder
energy-use decisions and underpin the weakness of electrification-centric plans that overlook the
opportunity for the gas system to contribute to decarbonization. As economic signals, they also
confound the ability for customers to choose the right energy for the right use at the right time,
and may result in unintended consequences, such as high energy rates, supply and capacity
issues and destabilization of the province’s energy system.

Currently, there is a lack of broader understanding associated with the long-term costs and
infrastructure requirements needed to completely re-engineer BC’s energy system and the
implications of electrification policies on the western regional energy system as whole. Absent
from energy planning are insights related to the long-term requirements for peak electricity
demand, how customers’ energy needs will be met in extreme and cold weather events, and the
associated costs of ensuring the system meets demand and capacity for a deep electrification
scenario. It has yet to be seen if clean electricity could provide more effective decarbonization

73 Bill 98, ORS 757.390 — 757.398, online at: https://oregon.public.law/statutes/ors_757.390.
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and further reduce GHG emissions if a broader perspective is employed for its use in the PNW
rather than focusing on energy plans at the local level.

These evolving energy and environmental policies are key factors in the LTGRP planning
environment and help inform FEI regarding potential impacts on future customer demand and
supply over the planning horizon. Market forces create a measure of uncertainty in the market
and thus FEI must be prepared for a range of possible outcomes as presented in the LTGRP
planning scenarios. FEI's customer demand is discussed in Section 4 and energy supply is
discussed in Section 6.

2.3 INDIGENOUS GROUPS - LEGISLATIVE AND PoLicY DEVELOPMENTS

There have been significant legislative and policy developments with respect to the engagement
with Indigenous groups since the 2017 LTGRP that have broad impacts on FEI's long-term
planning. FEI recognizes and respects the constitutional rights of Indigenous Peoples, and FEI's
Statement of Indigenous Principles’ aims to ensure FEI's business operations are conducted
with respect for Indigenous people’s social, economic and cultural interests. The development of
infrastructure has become more complex and may take longer due to increased engagement,
consensus seeking, consideration of cumulative effects, and regulatory decision making
processes. This section highlights a number of developments that will need to be taken into
consideration over the planning horizon.

2.3.1 BC Has Passed Legislation to Give Effect to the UN Declaration of the
Rights of Indigenous Peoples

In November of 2019, the BC Legislature passed the Declaration on the Rights of Indigenous
Peoples Act (Declaration Act)’ into law and in June 2021, the federal United Nations Declaration
on the Rights of Indigenous Peoples Act (UNDRIP Act)’® became law. The Declaration Act and
the UNDRIP Act provide for BC and Canada’s laws, respectively, to be brought into alignment
with the UN Declaration and the development of action plans to meet the objectives of the UN
Declaration.”’

BC released the final version of its Action Plan in March 2022.7® The BC Action Plan articulates
the actions that the Province will take in consultation and cooperation with Indigenous peoples
from 2022-2027, including modernizing and reforming legislation to be aligned with the UN
Declaration; implementing joint decision-making and consent agreements; co-developing

74 Appendix A-8: FEI's Statement of Indigenous Principles, online at:
https://www.fortisbc.com/in-your-community/indigenous-relationships-and-reconciliation/our-statement-of-
indigenous-principles.

75 S.B.C. 2019, c. 44, online at: https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreq/19044.

76 S.C. 2021, c. 14, online at: https://laws-lois.justice.gc.ca/eng/acts/U-2.2/page-1.html.

77 Declaration Act, ss. 3 and 4.

78 Appendix F-10: Declaration on the Rights of Indigenous Peoples Action Plan (2022), online at:
https://www2.gov.bc.ca/assets/gov/government/ministries-organizations/ministries/indigenous-relations-
reconciliation/declaration_act_action_plan.pdf.
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environment, land and resources policies; and identifying and supporting First Nations-led clean
energy opportunities.

At this point, the federal action plan has not been developed and the priorities for that plan are
unknown. However, the legislative review and action plans of both governments may result in
amendments to provincial and federal legislation or policy which may impact FEI's operations.
Currently, the BC Action Plan contemplates the reform of provincial forestry legislation and the
Mineral Tenure Act, and the establishment of a Secretariat that would be tasked with ensuring
legislation is consistent with the UN Declaration.

The Declaration Act empowers the provincial government to enter into decision-making
agreements with Indigenous groups. Such agreements could require the exercise of statutory
decision-making powers jointly by an Indigenous governing body and the BC government, or the
consent of an Indigenous governing body before the exercise of a statutory power.”® The BC
Action Plan identifies entering into such decision-making agreements and seeking all necessary
legislative amendments to enable the implementation of such agreements to be one of the
focuses for the years 2022-2027.

Both the Declaration Act and the UNDRIP Act have raised questions and differing perspectives
as to the meaning of “free, prior and informed consent” (FPIC) in the UN Declaration and what
obligations may exist with respect to seeking consent from Indigenous groups. At this point,
neither the Declaration Act nor the UNDRIP Act include a definition of consent or FPIC. Many
Indigenous groups assert that FPIC requires that consent be obtained from Indigenous groups
for a project to proceed. The conflicting perspectives on FPIC’s meaning have created new risks
for FEI, including cost escalation, project delays, uncertain timelines and risks that authorizations
may be challenged where decisions are made without the consent of Indigenous groups.

Further, BC’s “Draft Principles that Guide the Province of British Columbia’s Relationship with
Indigenous Peoples” include the principle that meaningful engagement aims to secure FPIC when
BC proposes to take actions which impact Indigenous peoples and their rights, and identifies that
BC will look for opportunities to build processes and approaches aimed at securing consent and
mechanisms to build deeper collaboration and consensus.®® The BC Action Plan includes the
finalization of the Draft Principles as an Action Item for 2022-2027.8* The development of such
processes and mechanisms may impact the method and timing for obtaining FEI project
approvals.

79 Declaration Act, s. 6.

80 Government of British Columbia, Draft Principles that Guide the Province of British Columbia’s Relationship with
Indigenous Peoples, online at: https://www?2.gov.bc.ca/assets/gov/careers/about-the-bc-public-service/diversity-
inclusion-respect/draft_principles.pdf.

81 Declaration Act - Draft Action Plan for consultation.pdf (qov.bc.ca), Action 2.2.
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2.3.2 Legislation Relevant to FEI's Planning Is Being Amended to Align with
the UN Declaration

In BC, legislation related to project permitting is being adopted to align with the UN Declaration.
For example, the new Environmental Assessment Act (EAA),®2 which was brought into force in
December 2019, introduces changes to the environmental assessment process in BC to
incorporate the concept of FPIC. Under the new EAA, Indigenous groups can self-select which
project assessments they wish to participate in as a “Participating Indigenous Nation”. The
Environmental Assessment Office must then seek to achieve consensus with the Participating
Indigenous Nations at various stages of the environmental assessment process.®® Although not
all FEI's projects or operations require an environmental assessment, the EAA provides an
opportunity for a person (including an Indigenous group) to apply to have a project that is not
otherwise reviewable designated as a reviewable project.* These changes could significantly
increase FEI's engagement and consultation obligations with Indigenous groups in environmental
assessments. In the context of resource planning, FEI must therefore take into account longer
lead times for project development and the potential to enter into agreements with Indigenous
groups with respect to projects.

2.3.3 Summary of Legislative and Policy Developments for Indigenous
Groups

The evolving legislative and policy developments and FEI's commitment to engagement with
Indigenous groups will have impacts that will be taken into consideration in FEI's long-term
planning. In Section 5.2.1.2, FEI discusses opportunities to collaborate on DSM activities. In
Section 8.3, FEI summarizes its consultation with Indigenous groups on this LTGRP and the
opportunity to improve ongoing activities for resource planning and implementation of the low-
carbon transition. In Section 10, FEI acknowledges the need to continually evolve its engagement
process to ensure the outcomes of this LTGRP and future resource planning processes
meaningfully integrate the input from Indigenous groups. In summary, feedback and input from
Indigenous groups throughout the development of this LTGRP emphasized the need for FEI to
consider the key principles of the UN Declaration and to ensure FEI considers Indigenous energy
perspectives within its broader utility planning processes.

2.4 CoMPETITIVE ENVIRONMENT FOR THE TRANSITION FROM NATURAL
GAS 7O INCREASED RENEWABLE AND Low-CARBON GAS

The competitive environment for FEI's products has grown more complex as a multitude of pricing
and non-price considerations are influencing customer energy choices. In terms of pricing,
forecasting energy prices into the future is a complex and challenging task with significant
uncertainty. FEI recognizes that the natural-gas-focused approach in the 2017 LTGRP is no

82 S B.C. 2018, c. 51, online at: https://www.bclaws.gov.bc.ca/civix/document/id/complete/statreg/18051.
83 EAA, see for example ss. 16, 19, 27, 28, 29, 31 and 32.
84 EAA, s. 11.
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longer the environment in which FEI will be operating. Therefore, this section addresses both
natural gas pricing and the influence of adding renewable and low-carbon gas to customer rates.

Non-price considerations include of a number of factors influencing FEI's competitive position.
For example, consumer, builder and developer, commercial and industrial end user preferences
influence the use of gas versus electricity, choice among alternative energy solutions and
potential use of other sources of energy. Factors influencing non-price considerations may include
the following:

e GHG emission concerns;
e Type of housing mix, the size of new dwellings, and commercial building requirements;
e Builder and developer preferences;

o Capital costs, installation requirements, operating and maintenance costs over the lifetime
of the equipment;

e Customer perceptions;
e Availability of new technologies;

e Availability of utility and government incentives and rebates for new construction, retrofits,
commercial buildings and industrial facilities;

e Commercial and industrial end user requirements; and

e Government policies (such as local governments’ support for non-fossil fuel alternatives
through updates to building codes and bylaws, which is discussed in Section 2.2.3).

FEI discusses the competitive forces influencing customers’ energy choices in the following
sections:

e Section 2.4.1 provides an overview of pricing considerations for renewable, low-carbon
and natural gas supply and commodity pricing. Further information about natural gas
supply and a market overview is provided in Section 6 and Appendix D-1;

e Section 2.4.2 provides an overview of energy choices facing FEI's customers. Residential
rate comparisons are provided based on current natural gas and electricity rates, and
estimated annual fuel costs for space heating in the Lower Mainland. The section then
discusses relative upfront capital and installation costs of gas appliances compared to
electric appliances on customer rates; and

e Section 2.4.3 provides a summary of FEI's increasingly complex competitive environment
over the planning horizon.

241 Energy Pricing Considerations

Figure 2-3 below illustrates the energy prices that were used to generate outcomes for the
scenario analyses undertaken in Sections 4, 5, and 6, and the Rate Impact Analysis provided in
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Sections 5.4.2 and 9.4. The renewable and low-carbon gas price reflects the mix of fuels
developed for use in the demand forecasting analysis presented in Section 4. These forecasts
are based on FEI's current understanding of what the long-term pricing could be for natural gas,
renewable and low-carbon gas, electricity, and carbon taxes. However, market uncertainties, such
as socio-political and environmental risks, will influence North American and world energy prices.
The costs for renewable and low-carbon gas are expected to go down over time and will be
influenced by technological improvements that will positively impact production volumes and
associated benefits resulting from economies of scale. GHG emission reduction policy and many
other factors will influence energy prices over the planning horizon. Figure 2-3 helps set the stage
for reviewing FEI's competitive pricing landscape over the planning horizon as discussed further
in this section in greater detail.

Figure 2-3: Outlook of Energy Costs for Fuel Types Used in the Development of the LTGRP85:8¢
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2.41.1 Renewable and Low-Carbon Gas Price Considerations

FEI recognizes that it is difficult to predict long-term prices for renewable and low-carbon fuel
types; however, by developing and considering a range of price forecasts for analysis within
different future scenarios, the resource planning process provides a number of different outcomes
that are considered within the 2022 LTGRP demand forecasting analysis (Section 4). Section 6

85 Critical Uncertainty Input Settings for Each Future Scenario described in Section 4.5.3.
86 Fuel costs include inflation assumption of 2.0 percent.
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further discusses how FEI plans to meet demand in the long-term through its energy supply
arrangements. Section 9 discusses the resulting projected rate impacts of decarbonization.

Renewable and low-carbon gas will play an integral role in allowing FEI to meet its GHG reduction
targets. The blend of fuel types is currently expected to be more expensive than natural gas plus
carbon tax and, as more is incorporated into FEI's energy portfolio, fuel costs and rates will face
upward pressure.

In summary, decarbonizing FEI's gas supply in response to climate policy will cause the average
cost of gas to increase. This rising cost, regardless of specific cost recovery mechanisms or tariffs,
will continue to be borne by FEI's customers, reducing FEI's price competitiveness when
compared to other energy alternatives. However, this action is necessary to meet the GHG
emission targets set out in the Roadmap and to respond with urgency to address climate change,
just as electrification will also result in increased costs for ratepayers and taxpayers.

2.4.1.2 Conventional Natural Gas Commodity Price Considerations

This section provides a high-level overview of natural gas prices and volatility and how they affect
FEI's competitive position. More details on the North American and regional natural gas
marketplace are provided in Appendix D-1, Natural Gas Market Overview. Section 6 also
addresses how FEI plans to meet demand in the long-term through its energy supply
arrangements.

In general, commodity rates in the natural gas utility sector reflect the utility’s cost of purchasing
gas on behalf of its customers, without mark-up. Natural gas prices are set in an open and
competitive market and are influenced by many variables throughout North America, as well as
each utility’s operating region. Commodity rates will therefore fluctuate in response to changes
in supply and demand conditions for natural gas.

The shale gas potential in North America and the technological efficiencies in extracting it have
had a major impact on actual natural gas commodity prices and long-term forecasts. Gas market
analysts currently predict that North America could produce over 100 years of economically-
recoverable supply, based on current consumption levels. The significant shale gas potential in
North America and the improvements in drilling technologies have provided North America with
an abundance of low-cost natural gas supply. The majority of Canada’s supply originates within
the Montney formation, located in the northwest of the Western Canadian Sedimentary Basin. As
in the 2017 LTGRP, the abundance of natural gas supply in North America and comparatively
low price levels have supported the commodity’s competitiveness with other sources of energy.
This has improved the price competitiveness of using natural gas on an operating cost basis,
even though natural gas direct-use applications (such as space and water heating) typically
require higher capital, installation and maintenance costs than electric appliances, as outlined in
Section 2.4.2.

With an abundance of supply, North American natural gas became more economically attractive
relative to other fuel sources as it was significantly disconnected from other competing fuels, such
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as heating and fuel oil. Figure 2-4 shows IHS Markit's (S&P Global) long-term price forecast for
natural gas based on the Henry Hub and AECO/NIT markets in real 2021 dollars. The forecasts
do not include temporary price spikes or dips that can occur due to extreme weather events or
other supply/demand imbalance events, as evident due to the current supply/demand imbalances
and geopolitical events in Europe. The figure illustrates natural gas price forecasts for the
following:

¢ Henry Hub is the official pricing point for natural gas futures on the New York Mercantile
Exchange (NYMEX) and is used as the benchmark for the North American natural gas
market. The notable growth of shale gas supply in recent years has resulted in a
significant drop in natural gas prices.

o AECO/NIT and Station 2 are the supply hubs from which FEI procures most of its supply.
These hubs are forecast to trade at a significant discount to the Henry Hub price. After
the TC Energy North Montney Mainline was placed into service in January 2020, Station
2 prices have strengthened relative to AECO/NIT and now typically trade at parity to
AECO/NIT, and therefore only AECO/NIT is shown.

Figure 2-4: Natural Gas Price Forecast (2021 Real Dollars) &
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The natural gas market continues to be volatile®® and this volatility has increased since the
development of the 2017 LTGRP. Natural gas prices remained relatively low after 2016, however
became more volatile after oil prices dropped significantly in March 2020 due to decreasing
demand and rising supply corresponding to the trajectory of the recovery from the COVID-19
pandemic. Following the collapse of world energy prices in 2020, prices began rising once again

87 Source: © 2022 S&P Global. All rights reserved. The use of this content was authorized in advance. Any further use
or redistribution of this content is strictly prohibited without prior written permission by S&P Global.

88 This forecast was completed prior to the Russian invasion of Ukraine and thus does not include the impact of the
current geopolitical climate and does not illustrate the volatility of prices or the current futures price market.
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due to the rebalancing of the global supply and demand. The combination of increasing demand,
producers cutting production and a global energy shortage caused natural gas prices in Europe
and world LNG prices to surge above $30 USD per MMBtu. This combination also caused North
American prices to rise significantly, with current prices being above $5 USD per MMBtu. Current
political and social unrest demonstrates the volatility exhibited in the energy market for many
commodities, and is illustrated further in Appendix D-1.

With the anticipation of increased demand in the PNW and already limited pipeline infrastructure
becoming more constrained, regional price disconnects are expected to continue. This will
continue to strain resources in the region during high demand periods, and creates upward price
pressure and volatility risk at the Sumas price hub for the Huntingdon marketplace in BC. This
gas price volatility is one reason why FEI has identified the need for system upgrades and
expansion (such as the TLSE and RGSD projects) as part of FEI's resiliency plans.

Future demand growth in North America has been driven by relatively low natural gas prices, and
the majority of anticipated growth will be through the LNG export market. In terms of the regional
market, in recent years, natural gas usage for power generation has increased in the PNW, due
to the retirement of coal plants. As power generation from coal is replaced with renewable
electricity resources in the region, it is uncertain what the future usage will be, as these resources
are not sufficiently available at this time, and will be intermittent (i.e., dependent on weather
conditions). Therefore, natural gas demand and power prices in the PNW will continue to become
more interconnected, consequently increasing price volatility.

This regional market price volatility is expected to continue in the future. While regional
infrastructure additions can help mitigate some of the regional price disconnection risk, these
additions require a long time to plan, secure shipper commitments, receive regulatory approval,
and construct. The Southern Crossing Pipeline, Westcoast T-South, Mist, and Jackson Prairie
storage facilities expansions are examples of regional infrastructure projects that were approved
and subsequently constructed to meet growing regional demand and helped to reduce some
regional constraints. However, further infrastructure is needed to meet the pace of future demand
growth, provide resiliency, and help support the clean energy transition in the PNW.

In summary, the significant shale gas potential in North America and the improvements in drilling
technologies have provided North America with an abundance of low cost supply of natural gas.
This ability to maintain production even with a relatively low commodity price has resulted in
supply outpacing demand. FEI will continue to accelerate the procurement of renewable and low-
carbon gas over the planning horizon; however, natural gas is likely to have a long-term role to
play in storage and other specialized needs that are still under development as FEI transitions to
a low-carbon future.

24.2 Competitive Environment in BC for Energy End Uses: Gas Versus
Electricity

A potential natural gas customer often compares the cost of gas space heating and water heating
equipment with the alternative electric options before making a purchase decision. As such, price
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competitiveness of natural gas versus electricity is an important factor that needs to be considered
in the LTGRP as customer energy choices impact the number of customer additions and retention
over the twenty-year planning horizon.

In the following sections, the price competitiveness of natural gas is compared with electricity from
both the energy cost and total cost (energy cost plus capital and maintenance costs) perspectives.
In comparison to electricity in BC, natural gas prices are more volatile, primarily because natural
gas costs are market based, whereas electricity supply is primarily cost based. Furthermore,
electricity prices are heavily influenced by BC Hydro’s low embedded costs and provincial
government policies. Natural gas competitiveness in BC and in other provinces in Canada is
further challenged by the implementation of the carbon tax as well as other non-price factors. In
Section 2.4.2.1 FEI compares its energy rates (excluding upfront capital and installation costs)
against BC’s electricity rates. Section 2.4.2.2, illustrates the current cost comparisons influencing
residential customer energy choices for new construction, based on the upfront capital and
installation cost differences between gas and electricity end use applications (space and water
heating) including the adoption of new technologies which support the use of electricity.

2.4.2.1 Natural Gas and Electricity Rates for Residential Sector

In this section, FEI compares its energy rates (excluding upfront capital and installation costs)
against BC Hydro’s electricity rates. A review of the trend in the energy cost differential between
natural gas and electricity indicates that over time natural gas’s cost advantage has declined.
Figure 2-5 below shows the trend in annual bill amounts based on FEI's burner tip®°® rates versus
BC Hydro’s electric equivalent rates, with the favourable energy cost advantage held by gas
decreasing from 58 and 65 percent (2015 and 2016) to 43 percent (2022). Further detail on FEI's
total effective rate for a typical residential customer is illustrated in Figure 2-6. The share of
carbon tax as a proportion of the total effective rate has increased from 13 percent in 2015 to 16
percent in 2022. Once the announced carbon tax increase to $170 per tonne is in place in 2030,
the carbon tax rate will have increased by more than 5.5 times, to $8.40 per GJ.

The decrease in energy cost differential between natural gas and electricity in the 2021-2022
period can be attributed to higher natural gas commodity cost as well as delivery rate and carbon
tax increases. All else equal, and considering the projected increases to provincial carbon tax,
as well as BC Hydro’s proposed rate changes in its recently-filed 2023-2025 Revenue
Requirements Application,®® FEI expects the decline in price differential to continue in the coming
years. Gas prices will continue to rise as renewable and low-carbon gas comprises a larger share
of the fuel mix. However, electricity rates associated with electrification may also rise due to the
need for more transmission, distribution, and substation infrastructure to meet increases in
electricity peak demand.

89 FEI's burner tip rate includes the commaodity charge, storage and transport charge, fixed basic, and delivery charges,
and the carbon tax to provide a comparison against the electric equivalent (based on an average annual use rate
of 90 GJ per year).

9% BC Hydro Fiscal 2023 to 2025 Revenue Requirement (August 31, 2021), Online at:
https://www.bcuc.com/OurWork/ViewProceeding?Applicationld=921.
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Figure 2-5: Residential Annual Bill Amount Trend in BC
$3,000

$2,500 - : - -

$2,000
52% |
62% -

siso0 o fl 65%

$1,000

$500

$0
2015 2016 2017 2018 2019 2020 2021 2022

m Natural Gas ® Electricity

Assumptions:

e Estimated residential bills are based on prevailing rates on April 1 of each specified year. BC Hydro bill
estimates exclude the basic charge since a household already pays the basic electric charge for non-heating
use.

e The average efficiency of gas equipment is assumed to be 92 percent relative to 100 percent for electricity to
determine equivalent electric rates.

e Estimated bills are calculated based on annual use rate of 90 GJ.
e FEl bills are inclusive of the BC carbon tax and exclude other applicable taxes.
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Figure 2-6: Breakdown of FEI's Historical Total Effective Rate for Residential Customers
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Assumptions:
. Natural gas use of 90 GJ per year assumed for Fixed Basic Charge.

. FEl rates and the BC carbon tax are weighted averages (where applicable), to reflect rate changes which
occur throughout the year.

. All delivery and commodity rates are inclusive of applicable rate riders.

While today’s low natural gas rates contribute to a natural gas operating cost advantage relative
to electricity, commodity price is only one factor that impacts the price competitiveness of natural
gas in BC relative to electricity. Other factors include natural gas price volatility (discussed in the
Natural Gas Market Overview, Appendix D-1) and the upfront capital and installation cost of
natural gas appliances relative to electric appliances as discussed in the following section. Non-
price considerations are also a factor in a customer’s energy use choices as discussed earlier in
the section.

2.4.2.2 Installation and Operation Comparisons Provide Total Cost Perspective
(New Construction)

Section 2.4.2.1 provided an overview of natural gas price competitiveness on the basis of average
annual bill amounts. In this section, price competitiveness will be analysed by also considering
the upfront capital cost differences between gas and electricity end use applications (space and
water heating) for new construction, including the adoption of new technologies which support the
use of electricity. In addition to capital costs, efficiency rates and maintenance costs affect the
total cost of the appliance over its measure life. Today’'s gas appliances have typically higher
capital and maintenance costs and lower efficiency rates than electric alternatives, which tend to
decrease the total price competitiveness of gas versus electric alternatives.

Table 2-1 below provides the upfront capital costs and efficiency estimates for new construction
that are used in FEI's total cost comparison analysis. For space heating, a gas furnace is
compared with electric baseboard heating, as well as an electric heat pump. The electric heat
pump is a relatively new space heating option (which also provides an attractive cooling option)
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that is being increasingly promoted by policymakers and gaining market share,®® and therefore
has been added to the space heating analysis.

As shown below, a gas furnace is considerably more costly than an electric baseboard heater yet
less expensive than an electric heat pump.®? For the purpose of this analysis, a new gas furnace
is assumed to be 96 percent efficient, an electric baseboard heater is assumed to be 100 percent
efficient, and an electric heat pump is assumed to be 200 percent efficient.%

For water heating, a gas hot water tank is compared with an electric water heater. Gas water
heaters continue to be more costly than the electric alternative. The efficiency of a gas water
heater is assumed to be 67 percent while the electric water heater tank is assumed to be 100
percent efficient.

Table 2-1: Upfront Costs and Efficiency Estimates for Space and Water Heating®

Space Heating Options ‘ Water Heating Options

Equipment Gas Furnace Electric Electric Heat Gas Water Electric Water
quip Baseboard Pump Heater Tank Heater Tank
Capital Cost® $18,000 $9,200 $21,000 $2,800 $1,550
Efficiency Rate 96% 100% 200% 67% 100%

To compute the total cost differential between gas and electric options, the upfront and installation
cost differential is first converted into an annualized format using the builder's assumed interest
rate and measure life of the equipment. In the next step, the sum of the annualized upfront capital
cost and annual maintenance cost®® differentials are divided by the assumed space heating and
water heating consumption levels for new construction to calculate the capital and maintenance
cost difference per GJ.

As demonstrated in Table 2-2, the cost difference per GJ between a gas furnace and an electric
heat pump is negative, reflecting the fact that, all else equal, a gas furnace has a lower capital
cost than a heat pump, but is not able to provide the cooling benefits of a heat pump. As gas heat

91 According to FEI's 2017 Residential End Use Study, 14 percent of new Single Family Dwellings (constructed in
2016 or after) use an air source heat pump as their main space heating equipment.

92 The provincial and municipal governments provide various rebates for electric heat pumps to decrease the upfront
costs and make them price competitive with gas furnaces.

98 Electric heat pumps are often advertised to have 200 percent or even higher efficiency. However, the actual
efficiency of heat pumps may be lower than the nameplate efficiency depending on outside temperature and other
factors.

94 Cost estimates were provided to FEI by an independent consultant (Ecolighten Energy Solutions Ltd.).

9 Both gas furnace and central heat pump cost estimates include the cost of ductwork that is usually contracted out
to the sheet-metal contractor who does all the ducting and exhaust fans in a new home. Per the BC Building Code,
the electric baseboard cost estimate includes the cost of a mechanical ventilation system that would be needed in
a house with no forced-air space heating system.

9% Manufacturers may recommend a certain maintenance schedule, however homeowners may not always follow
these recommendations. As such, annual maintenance cost is situational and can change from one household to
the other. These numbers are FEI's best estimates.
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pump technology for the residential sector is still in the pre-commercialization phase, installed
costs are still under investigation, but may be considered in the next LTGRP.

Table 2-2: Difference in Costs for Space and Water Heating over Measure Life®”

electric equipment ($/GJ)

g = ea 0
P D Baseboard =
Difference in capital costs ($3,000) $8,800 $1,250
Annual payments for recovery of capital costs ($257) $753 $137
Difference in maintenance costs per year $0 $100 $0
Total costs per year to pay off difference in capital cost ($257) $853 $137
Energy consumption (GJ)/year 38 38 22
Difference in capital and maintenance costs between gas and ($6.8) $22.4 $6.2

Finally, the annualized capital and maintenance cost differentials are compared to the difference
between FEI's burner tip rate and efficiency adjusted electric rates.® If the operating cost
advantage of natural gas (calculated as the difference between FEI’s burner tip rate and efficiency
adjusted electric rates) is greater than the difference in capital and maintenance costs between
gas and electric options, then the natural gas equipment is assumed to be the more economic
option for the consumer. However, if the natural gas operating cost advantage is smaller than the
upfront capital and maintenance cost differential, then the electric option will be more economical.

The results of this analysis are shown in the table below.

97 Assumptions based on the new construction of a home in the Lower Mainland (Medium Size Dwelling), interest rate
of 5 percent and the measure life of 18 years for a natural gas space heating furnace and 13 years for hot water
tank. The annual payments to recover the difference in upfront capital costs are calculated based on the present

(r is interest rate and n is the

value of an annuity formula where PV of an annuity = annuity * [(1-(1+r)"-n)/r]

measure life of the equipment).

% To calculate the electric equivalent rate, the electric to gas efficiency ratio is applied to the Step 1 and Step 2 BC
Hydro RIB rate. For example, to compare a gas furnace with an electric heat pump, the assumed 96 percent
efficiency of a new gas furnace is divided by the heat pump’s assumed efficiency of 200 percent and multiplied with

Step 1 and Step 2 rates.
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Table 2-3: Operating Cost Advantage vs Capital Cost Differential between Gas and Electric
Equipment®®
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Space Heating Water

(Gas Furnace) Heating

VS VS (Gas vs
Heat Pump Baseboard Electric)
BCH Step 1 Rate Adjusted for Efficiency $12.3 $24.7 $17.2
BCH Step 2 Rate Adjusted for Efficiency $18.5 $37.0 $25.9
FEl's Burner Tip Rate $15.6 $15.6 $15.6
FEI's Operating Cost Advantage vs BCH Step 1 Adjusted Rate ($3.3) $9.0 $1.6
FEI's Operating Cost Advantage vs BCH Step 2 Adjusted Rate $2.9 $21.4 $10.2
eDlléfCet;?Cng:l:?p(r:ﬁgrl]tta(lﬁg(‘j])mamtenance costs between gas and ($6.8) $22.4 $6.2

The results can be summarized as follows for each of the three columns shown in Table 2-3.

Gas Furnace as Compared to Electric Heat Pump

The analysis above shows that a gas furnace is less costly than a heat pump, with the difference
estimated at $6.80 per GJ over the measure life. BC Hydro’s efficiency adjusted Step 2 rate is
$2.90 per GJ higher than FEI's burner tip rate and its Step 1 rate is $3.30 per GJ lower; therefore,
without a means of reducing the heat pump’s high capital costs, the gas furnace option will be
more economic. Currently, both provincial and local governments as well as BC Hydro provide
generous rebates to households who install heat pumps or convert their fossil fuel heating
systems to central heat pumps. As such, when the heat pump’s higher rebates are considered,
the gas furnace’s cost advantage can be reduced or eliminated in favour of the electric heat pump,
depending on the rebate amount available at the time of installation.

Gas Furnace as Compared to Electric Baseboard

The table above shows that a gas furnace is significantly more costly than electric baseboard
heating, with the difference estimated at $22.40 per GJ over the measure life. The upfront capital
costs associated with the installation of a gas furnace eliminates FEI's competitive position
against both Step 1 and Step 2 efficiency-adjusted electric rates, as FEI's operating cost
advantage over both Step 1 and Step 2 efficiency-adjusted rates is less than $22.40 per GJ. This
price advantage in favour of electricity is even more persuasive when considering smaller multi-
family dwellings, such as townhouses and apartment units, are more likely to have electric
baseboards as their main space heating. For these units, lower consumption means lower
savings in annual energy costs to offset the higher capital cost of a gas furnace.

99 Based on FEI's Approved Rates for 2022 and BC Hydro’s proposed rates in its 2023-2025 RRA.
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Gas as Compared to Electric Water Heating

The table above shows that gas water heating is somewhat more costly than electric water
heating, with the difference estimated at $6.20 per GJ over the measure life. The upfront capital
costs associated with the installation of a gas water heater eliminates FEI's competitive position
against the Step 1 efficiency adjusted rate and greatly reduces its competitiveness with efficiency-
adjusted Step 2 rate.

Over time, the price competitiveness of natural gas versus electricity has reduced, from both the
energy price and total price perspectives. The capital cost differentials have increased,
decreasing FEI’s total price competitiveness. Electric heat pumps have higher upfront capital
costs but the current government rebates (ultimately funded by taxpayers) effectively change the
price advantage in favour of heat pumps. Further, ongoing increases in carbon taxes, as well as
increases in natural gas and renewable gas costs, will further reduce FEI's price competitiveness
in the coming years.

24.3 Summary of FEI's Competitive Environment

This section addresses the competitive environment influencing customers’ energy choices and
demonstrates how the environment has grown more complex since the 2017 LTGRP. The section
provided background on fuel pricing for all fuel types and the cost impacts of transitioning to
renewable and low-carbon gas supply as it takes on an increasing portion of the energy mix over
the planning environment. The section also discussed natural gas pricing considerations, as
although it is declining, it will continue to be part of the energy mix for FEI over the planning
environment. Finally, the section provided a summary of comparisons between natural gas and
electricity rates. Comparisons of current residential rates for electricity, and natural gas
demonstrate the factors customers are facing in home energy choices and the rapidly changing
competitive environment for FEI.

The competitive environment for FEI's products has grown more complex as a multitude of non-
price considerations are influencing customer energy choices. Consumer, builder and developer,
commercial and industrial end user preferences influence the use of gas versus electricity,
renewables and other sources of energy. FEI will continue to monitor the complex competitive
environment influencing customer energy choices over the planning horizon.

2.5 RESILIENT ENERGY INFRASTRUCTURE CONTINUES TO BE A CRITICAL
CONSIDERATION

The planning environment needs to consider BC’s energy system resiliency as a whole, taking
into consideration the need to optimize both the gas and electric systems. Policymakers and
regulators need to recognize that resilience is best achieved through a diversified approach to
long-term resource planning in the interest of providing safe, reliable and affordable energy.
Reliable and resilient energy delivery is especially critical on the coldest days of the year when
British Columbians are most reliant on a secure energy supply to heat their homes and
businesses. This was dramatically illustrated by the loss of life from hypothermia due to the gas
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and electric outages in the state of Texas during the February 2021 winter storm.% Climate
change, in terms of extreme weather events, highlights the need for increased system resiliency
to be incorporated in all system planning discussions regarding BC’s energy future.

BC'’s current energy system relies on the gas system’s ability to withstand extreme weather events
and meet peak and seasonal demand provided through storage resources inherent in the gas
system. The value of resilience should not be overlooked or jeopardized in an electrification-
centric policy environment in which a single-minded pursuit of decarbonization goals could face
unintended consequences such as system outages and other disadvantages. Technological
advances in renewable and low-carbon gas will make decarbonization a reality, and long-term
planning can recognize the importance of resilient gas infrastructure as a critical component in
providing a strong future energy system for British Columbia. Section 3.2.2.3 further discusses
resiliency as a benefit in the Clean Growth Pathway and introduces FEI's Gas System Resiliency
Plan (Appendix E).

2.6 SumMARY OoF FEI’s PLANNING ENVIRONMENT

The planning environment outlined above provides the backdrop to the factors setting the stage
for decarbonization in FEI's Clean Growth Pathway to 2050. There is an overwhelming trend in
the increasing stringency of energy and environmental policy in Canada, the US, and
internationally as federal, provincial, state, and municipal governments implement initiatives to
reduce GHG emissions and transition to low-carbon sources. These initiatives are key factors in
the LTGRP planning environment and help inform FEI regarding potential impacts on future
customer demand and supply over the planning horizon.

Federal government policies and initiatives outlined in Section 2.2.1 are aimed at addressing
climate change, reducing GHG emissions, and developing cleaner energy sources. The federal
climate policy framework is focused on achieving Canada’s 2030 GHG reduction goals with wide-
ranging measures targeting all key emitting sectors (buildings, transportation and industry).
However, while natural gas is one of the most widely used fuels in Canada, there is no specific
federal climate policy direction on the future of the gas delivery system and its role in
decarbonizing Canada’s GHG emissions is undefined.

Provincial government energy and environmental policies and initiatives outlined in Section 2.2.2,
demonstrate that both electrification and the decarbonization of the gas system are key strategies
to meet the provincial government’s climate goals. While BC has made progress to reduce the
carbon intensity of its economy, it is not on pace to achieve its 2030 target of a 40 percent
reduction from 2007 levels. Therefore, the provincial climate policy framework is focused on
achieving the CleanBC Roadmap’s GHG reduction goals with wide-ranging measures targeting
all key emitting sectors (buildings, transportation and industry). Local government policy is also
rapidly evolving in support of similar goals for GHG emission reduction.

100 Online at: https://www.dallasnews.com/news/weather/2021/04/30/number-of-texas-deaths-linked-to-winter-
storm-grows-to-151-including-23-in-dallas-fort-worth-area/.
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Section 2.3 addressed FEI's commitment to engagement with Indigenous groups as another key
consideration in FEI's long-term planning. FEI recognizes and respects the constitutional rights
of Indigenous Peoples, and FEI's Statement of Indigenous Principles aims to ensure the
Company’s business operations are conducted with respect for Indigenous people’s social,
economic and cultural interests. As FEI considers working with Indigenous groups on clean
energy projects, FEI will be taking all reasonable steps to ensure these developments are given
consideration over the planning horizon.

Section 2.4 addressed the increasingly complex competitive environment influencing customers’
energy choices. The section provided background on energy pricing and transitioning to
renewable and low-carbon gas supply. Pricing considerations for natural gas, although declining
in use, will continue to be part of the energy mix for FEI over the planning horizon. Finally, the
section discussed end use comparisons of current residential rates for electricity, natural gas, and
renewable and low-carbon natural gas to demonstrate the factors customers are facing in home
energy choices.

Finally, Section 2.5 discusses the need for the planning environment to consider resiliency of BC’s
energy system as a whole, taking into consideration the need to optimize both the gas and electric
systems. System resilience is best achieved through a diversified approach to long-term resource
planning in the interest of providing safe, reliable and affordable energy to British Columbians
even on the coldest days of the year and during extreme weather events that are occurring more
frequently due to the effects of climate change.

The planning environment sets the stage for the discussion of the four pillars of FEI's Clean
Growth Pathway in Section 3. Scaling the supply of renewable and low-carbon gas and expanding
DSM investment for decarbonizing the built environment are fundamental objectives in FEI's low-
carbon transition. FEI's low-carbon transportation, marine bunkering, LNG initiatives and support
of emerging technologies, will further reduce BC’'s GHG emissions and positively impact global
emissions.
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3. CLEAN GROWTH PATHWAY - FOUR PILLARS TO A LOW-
CARBON FUTURE

3.1  INTRODUCTION

The Clean Growth Pathway is FEI's response to the rapid changes in policy described in Section
2 and provides the framework and FEI's 20-year vision!®! for a low-carbon energy future. The
Clean Growth Pathway is described in FEI's Clean Growth Pathway to 2050 report attached as
Appendix A-1. Through the Clean Growth Pathway, FEI will support increasing government
ambition and intervention to reduce GHG emissions and take greater climate action.

The Clean Growth Pathway is a “Diversified Pathway”, as it includes a mix of expanded
electrification and renewable and low-carbon gas, with a prominent role for FEI's infrastructure to
achieve decarbonization objectives. As concluded in the Guidehouse Pathways Report in
Appendix A-2, a Diversified Pathway has the advantage of leveraging FEI's extensive existing
infrastructure and the resilience and reliability of the provincial energy system as a whole. The
Diversified Pathway achieves GHG reductions aligned with the provincial government’s
objectives, and is a more affordable, resilient and practical long-term pathway for BC. A number
of other studies included in Appendix 9 outline the benefits of comprehensive energy system
planning akin to that achieved by the Diversified Pathway, while highlighting that there are
unintended consequences and risks of pursuing an electrification-centric approach to energy
planning in BC.

FEI's Clean Growth Pathway is supported by four key pillars:

e Pillar 1: Transitioning to renewable and low-carbon gases to decarbonize the gas supply;

e Pillar 2: Investing in DSM programs in support of energy efficiency and conservation
measures to reduce energy use among residential, commercial and industrial customers;

e Pillar 3: Investing in low-carbon transportation infrastructure to reduce emissions in this
sector; and

e Pillar 4: Investing in LNG to lower GHG emissions in marine fueling and global markets.

Each of these pillars are essential elements to achieving a low-carbon future, and are described
in detail in this section and throughout the 2022 LTGRP.

The remainder of this section is organized as follows:

101 FE| has provided a 20-year vision in its resource plans since the directive from the BCUC in its Decision on the 2010
LTGRP to include a 20-year vision in the 2014 LTRP: “This vision could describe what [the FEU] may look like in
the future: its business lines, its customers, the expectations for supply and demand and the major issues it will deal
with over the 20 year resource plan timeframe.”

SECTION 3: CLEAN GROWTH PATHWAY — FOUR PILLARS TO A LOow-CARBON FUTURE PAaGE 3-1



© O~NOO O WDNPEF

[EnY
o

[
N P

[N
AW

[
o Ol

17
18

19
20
21
22
23
24
25

FORTISBC ENERGY INC. FORTIS BC
2022 LONG-TERM GAS RESOURCE PLAN

3.2

Section 3.2 discusses the benefits of the Clean Growth Pathway to British Columbians in
terms of GHG reductions, affordability, peak demand, resiliency, innovation, and economic
development;

Section 3.3 describes the first pillar of the Clean Growth Pathway: transitioning to
renewable and low-carbon gases to decarbonize the gas supply;

Section 3.4 describes the second pillar of the Clean Growth Pathway: investing in DSM
programs in support of energy efficiency and conservation measures to reduce energy
use among residential, commercial and industrial customers;

Section 3.5 describes the third pillar of the Clean Growth Pathway: investing in low- carbon
transportation infrastructure to reduce emissions in this sector;

Section 3.6 describes the fourth pillar of the Clean Growth Pathway: investing in LNG to
lower GHG emissions in marine fueling and global markets;

Section 3.7 describes research studies that support a complementary and diversified
approach to energy system planning; and

Section 3.8 presents a summary and conclusion of the background and benefits of the
Clean Growth Pathway.

THE CLEAN GRoOwWTH PATHWAY WiLL REbuce GHG EMISSIONS AND
PROVIDE OTHER SIGNIFICANT BENEFITS

FEI initiated the Clean Growth Pathway to address BC’'s GHG emissions and realize additional
non-GHG-related benefits. The Clean Growth Pathway will leverage the decarbonization potential
of both the gas and electric energy systems in supporting provincial GHG emission reductions,
as well as the affordability, reliability, resiliency, and economic development advantages in
pursuing a diversified approach to decarbonization. Figure 3-1 below describes the evolution of
FEI's Clean Growth Pathway, which began in 2017 when FEI provided analysis demonstrating its
important role in decarbonizing BC’s energy system in the 2017 LTGRP.
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Figure 3-1: The Evolution of FEI's Clean Growth Pathway from 2017 LTGRP to 2022 LTGRP

2017 LTGRP - Multi-Year Rate Comprehensive Review
Appendix E Potential Plan 30BY30 and Application for

GHG Emission Application Commitment Revised Renewable
Reduction Pathways PP Gas Program

Analysis that showed Actions and Reduce customer Near term renewable and
various opportunities for expenditures emissions by 30% low-carbon gas delivery to
FEI to play an important related to the Clean by 2030 customers
role in GHG reductions Growth Pathway
L ] L ] . L ]

L] L] L]
Pathways for British
Clean G{:g’;gopathway Columbia to Achieve Its 2022 LTGRP
GHG Reduction Goals
Submission to the BC A study examining the costs Implementing the Clean
Government on the pathway and implications of two Growth Pathway:
to align with provincial GHG alternative futures and Renewable and Low-Carbon
emissions reduction goal identifying a Diversified Gas Supply, DSM and
- Four decarbonization Energy Pathway as Growth in New Markets to
pillars preferred reduce GHG emissions

The figure demonstrates the climate action milestones FEI has achieved since the 2017 LTGRP
to set the stage for the diversified decarbonization pathway that FEI is taking over the 20-year
planning horizon. In particular, in 2020, FEI commissioned the Pathways Report, which defines
and compares two pathways to achieve BC’s GHG emissions targets as follows:

¢ The “Diversified Pathway” which includes a mix of expanded electrification and low-carbon
gas, with a prominent role for FEI's infrastructure to achieve the deep decarbonization
objectives of FEI's Clean Growth Pathway; and

e The “Electrification Pathway”, which is primarily focused on deep electrification of BC’s
energy system.

The Pathways Report concludes that “the Diversified Pathway can achieve the same level of
provincial GHG emissions reductions as the Electrified Pathway at a significantly lower cost to
British Columbians. Although initiatives are used to different extents, both pathways defined in
this study would require transformative changes in every sector of BC’s economy. By 2050, the
societal value of achieving the Diversified Pathway is expected to be in excess of $100 billion
higher than the Electrification Pathway.”

These and other benefits of the Clean Growth Pathway are explored below.

3.21 The Clean Growth Pathway Addresses BC’s GHG Sectoral Emissions

As part of the consultation process for the BC government’s CleanBC plan in 2018, FortisBC
released its Clean Growth Pathway report (see Figure 3-1). This report outlines FortisBC’s actions
to align with the provincial government’s GHG emission reduction goals. Building upon the Clean
Growth Pathway, FortisBC established its first emissions reduction target in 2019, “30BY307,
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setting an initial and voluntary target of reducing the GHG emissions associated with FortisBC'’s
customers’ energy use by 30 percent by the year 20302, In October 2021, the Province
announced the Clean BC Roadmap to 2030, with even more aggressive policy measures,
including the introduction of a cap on gas utility emissions in BC of approximately 6 Mt of COze
annually (as discussed in Section 2.2.4.2). Although the elements of the plan have not yet been
enacted into law, FEI has considered these additional targets within this 2022 LTGRP where
possible and will continue to build on its previously developed GHG emission reduction initiatives.
These initiatives are leading the way to a lower carbon economy through active partnerships with
customers, communities, industry, and government. Ultimately, FEI's decarbonization targets
demonstrate FEI's understanding of the importance of a low-carbon future and serve as a way to
measure progress on the actions outlined in the Clean Growth Pathway.

FEI's Clean Growth Pathway will substantially reduce BC's GHG emissions and contribute to
global GHG emission reductions. Figure 3-2 illustrates BC’'s 2019 GHG emissions inventory by
sector and describes FEl's initiatives to address these sectoral emissions. This emissions
inventory is used to compare FEI's customers’ GHG emissions in the comparative analysis
provided in Section 9.2.

Figure 3-2: 2019 GHG Emissions by Sector in BC1% and FEI Initiatives to Support Decarbonization

80 Transportation Sector Emissions (39 percent of provincial GHG
Inventory)
R A . FEl initiatives to support this sector include:
+ Investing in low-carbon transportation (LCT)
Oil & Gas i » Lowering emissions and improving local air quality through CNG and
60 13.40 LNG-fueled vehicles and marine vessels.
50 Industry Sector Emissions (21 percent of provincial GHG Inventory)
© ' J; FEI initiatives to support this sector include:
8 40 Tran;epoar‘t)atlon = Displacing conventional natural gas with renewable and low-carbon gas
= . + Opportunities for hydrogen projects
30
Buildings Sector Emissions (10 percent of provincial GHG Inventory)
Industry (Excluding FEI initiatives to support this sector include:
20 Qil & Gas) A— ) . . . .
14.30 » Displacing conventional natural gas with renewable and low-carbon gas
: B I « * Investing in DSM, workforce training, and new technologies such as gas
10 - heat pumps, deep energy retrofits, hybrid heating systems, and
Buildings & combined heat and power applications
Communities e . . . . :
14.10 + Exploring clean energy project collaborations with Indigenous groups
0 . and other communities

102 From a 2007 baseline year, which is used in BC'’s provincially legislated emission targets.
103 BC’s 2019 GHG emissions. Online at https://www?2.gov.bc.ca/gov/content/environment/climate-change/planning-
and-action/progress-targets#emissions.
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3.2.2 Benefits of the Clean Growth Pathway Beyond GHG Emission
Reduction

The Clean Growth Pathway is a holistic approach to energy system planning. It provides not only
for GHG reductions that align with government objectives, but also other whole-system benefits.
Decarbonization is achieved under the Clean Growth Pathway without detracting from traditional
planning considerations such as cost to the customer and ability to meet peak demand.

In addition to GHG reductions, the key benefits of the Clean Growth Pathway over deep
electrification are greater affordability, the ability to meet peak demand on the coldest days of the
year, energy system resiliency, integrated community energy systems, and economic
development and job creation for the clean energy sector. A Diversified Pathway realizes the
GHG abatement potential of a complementary approach that ensures both the gas and electric
system contribute to BC’s low-carbon energy future. This approach is optimal for decarbonizing
BC’s economy as it makes use of existing and largely paid-for energy delivery infrastructure to
reduce emissions while supporting BC’s economy in retaining and creating jobs in the clean
energy sector of the economy.

3.2.2.1 The Clean Growth Pathway Optimizes Energy Affordability

One key benefit to the Clean Growth Pathway is its potential contribution to energy affordability
for British Columbians. The Diversified Pathway is a lower-cost approach than a deep
electrification pathway primarily because it optimizes the gas and electric systems by fully utilizing
the 50,000 km of energy delivery infrastructure of FEI's gas system, avoiding the need for
extensive build-out of the electricity system. The cost savings are significantly more pronounced
after 2030 when new electric infrastructure would be required and load on the gas system would
otherwise decline markedly. This emphasizes the importance of having a longer-term view
beyond 2030 for decarbonization strategies employed today. According to the Pathways Report,
pursuing the Diversified Pathway is approximately $100 billion dollars less costly by 2050 than a
deep-electrification pathway. Even though renewable and low-carbon gases are expensive
compared to conventional natural gas, maintaining a role for the gas distribution system is less
costly than sole reliance on firm electric power capacity. Both pathways will require significant
levels of investment and collaboration across all stakeholders will be required to make
decarbonization a reality.

3.2.2.2 The Clean Growth Pathway Provides Lowest Risk to Meeting Peak Demand

The Clean Growth Pathway provides the lowest risk to British Columbians as it relies on multiple
systems to deliver energy, including for peak day demand on the coldest days of the year when
British Columbians need energy the most. Relying on multiple systems enhances the resilience
of the overall provincial energy system and helps ensure the overall operational and financial
health of utilities in BC.

BC’s exceptionally cold weather on December 27, 2021, provides an excellent illustration of the
necessity of ensuring factors such as peak demand and resiliency are considered when creating

SECTION 3: CLEAN GROWTH PATHWAY — FOUR PILLARS TO A LOow-CARBON FUTURE PAGE 3-5



(6] A OWN P

© 00 (o]

10
11
12

13

14
15
16
17
18
19
20

FORTISBC ENERGY INC. FORTIS BC
2022 LONG-TERM GAS RESOURCE PLAN

policy direction. On that day, BC’s two main energy delivery systems were operating near
capacity. Throughput on FEI's gas system nearly reached its peak design capacity while BC
Hydro reached a record level of peak demand.** Figure 3-3 illustrates the distribution of energy
supply between gas and electricity on this historic day.

Figure 3-3: FEI*% and BC Hydro Peak Hour Energy Demand — December 27, 2021

20,120

m BC Hydro Peak Electrical Demand (MW)
m FortisBC Peak Gas Demand (MW)

The fact that the provincial energy system successfully met this landmark demand reflects the
critical role for both gas and electric infrastructure in meeting BC’s energy needs during the
coldest days of the year. Moreover, this event, when the gas system delivered approximately
double the electric peak energy needs of British Columbians, demonstrates the significant and
important delivery capacity of the gas system and the need to ensure BC continues to benefit
from a robust gas delivery system that is operationally and financially healthy.1

3.2.2.3 The Clean Growth Pathway Offers Energy System Resilience

BC’s energy system resilience is best achieved through keeping both gas and electric energy
systems thriving to ensure British Columbians are not relying on a single energy system. A
diversified approach is of even greater importance with the advent of extreme weather events
caused by climate change, which can catalyse unanticipated system outages. Where one system
is experiencing a supply disruption, other systems can supplement energy to meet customer
demand in the interim. The deep electrification pathway requires reliance on only one source of
supply, whereas the Clean Growth Pathway leverages the supply potential of both gas and

104 BC Hydro Operational Update December 28, 2021, described that between 5 and 6 PM on December 27, 2021,
demand for electricity hit an all-time high of 10,902 megawatts.

105 peak gas demand in equivalent MW using standard unit conversion of 1 MW = 3.6 GJ/hour.

106 The gas system is also superior at meeting prolonged or multiple peaks due to its energy density and storage
capacity. In contrast, the emergence of summer and winter peak events on BC'’s electric systems represents a
growing challenge given the seasonal replenishment of storage reservoirs.
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electricity infrastructure to protect British Columbians from the consequences of supply
disruptions.

FEI has provided safe and reliable gas service in the province for many years and as part of the
Clean Growth Pathway it will continue to provide this service for many years, even if the fuel
composition changes. To provide reliable service, FEI has maintained the integrity of its assets,
and ensured the adequacy and security of gas supply. FEI has completed a number of projects
that have significantly enhanced the resiliency of its system, such as the Southern Crossing
Pipeline (SCP) and Mt. Hayes LNG facility. While FEI has long regarded resiliency as an important
system attribute, the T-South pipeline rupture that occurred on October 9, 2018, and the capacity
restrictions imposed thereafter on the Westcoast Energy Inc. (Westcoast) T-South system% (T-
South incident) underscored the pressing need for FEI to make new investments in its system to
enhance overall resiliency. In 2021, the T-South system experienced another concerning event
during the flooding in the Coquihalla region, leading to a washout of its NPS 30 pipeline.

FEI is dependent on the T-South system for approximately 85 percent of the gas entering its
system, leaving FEI and its customers at risk of experiencing significant consequences resulting
from a supply disruption. The T-South incident underscored the value that additional resiliency in
FEI's system would provide, given that the T-South incident resulted in a complete loss of gas
supply from the two T-South pipelines. FEI's system was at risk of pressure collapse for a period
of approximately 48 hours, and that outcome was narrowly avoided as a result of FEI's efforts
and due to mild weather that had reduced heating load in the broader PNW, thereby allowing
some gas to physically flow northwards across the border.

FEI's system resilience is a key consideration in all of FEI’s initiatives and major projects. Sections
6 and 7 provide more information on FEI's approach to resiliency and Appendix E provides FEI's
Gas System Resiliency Plan.

3.2.2.4 The Clean Growth Pathway Supports Emerging Technologies and Innovation
in BC

Developing integrated and innovative energy solutions to support a low-carbon energy system is
multi-faceted. In Section 3.3 below, FEI discusses its approach to decarbonizing the gas supply
through renewable and low-carbon gas production, CCUS and other technologies that generate
low-carbon gas. In parallel, there will be continued innovation to the electric system bringing on
renewables, and upgrades to transmission and distribution networks. Innovative energy solutions
can span the spectrum from individual projects at single building end uses such as gas adsorption
heat pumps, to a dedicated pipeline for delivering hydrogen into a community or industrial project.
Some specific examples of FEI's role in advancing emerging technologies and innovation in BC
are outlined below and discussed throughout the section.

107 The T-South system is owned and operated by Westcoast Energy Inc. which is a wholly owned subsidiary of
Enbridge Inc.
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3.2.2.41 FEI SUPPORTS INNOVATIVE TECHNOLOGIES IN THE BUILT ENVIRONMENT

FEI is contributing to various projects that support commercializing innovative gas utilization
technologies that will help FEI meet its customers’ needs while also addressing societal plans for
reducing GHG emissions. Such technologies achieve this goal by raising the efficiency of gas end
uses and also reducing the GHG emissions intensity of both the gas stream as well as individual
end uses. The initiatives include:

¢ Working with the Canadian Gas Association and its member companies to explore
injection of hydrogen into the natural gas pipeline system;

e Researching the commercialization of gas-driven heat pumps to provide gas equipment
which exceed 100 percent end use efficiency;

e Evaluating the potential for dual-fuel (hybrid) heating systems with smart controls,
replacing a conventional air-conditioner with a higher efficiency air-source heat pump, and
pairing it with a gas furnace and smart controls;

e Support for small-scale residential and commercial carbon capture projects to capture
carbon emissions from end use appliances and make them commercially usable, including
from appliances such as commercial furnaces;

o Research into micro combined heat and power appliances that increase the aggregate
energy use efficiency of gas end use appliances by generating heat and power from the
gas stream;

e Support for commercializing small-scale residential natural gas end use appliances that
are designed to meet the reduced heating requirements of more energy efficient newly
constructed buildings; and

o Exploratory research and pilot programs to support deep energy retrofits for residential
and commercial buildings.

There are many new end use technologies that will increase the system performance of heat and
water heating equipment. Gas heat pumps are a gas-consuming technology that represent an
opportunity for research and development and innovation. Gas heat pumps are more efficient
than conventional natural gas space heating systems, but they have not yet reached their full
market potential in Canada due to cost, availability, and other factors. However, gas heat pumps
are expected to be instrumental in helping Canada meet its 2030 and 2050 emissions reductions
targets.

3.22.4.2 FEI'Ss CLEAN GROWTH INNOVATION FUND SUPPORTS THE IMPLEMENTATION OF THE
CLEAN GROWTH PATHWAY

FEI's Clean Growth Innovation Fund helps advance the adoption of clean technologies by
providing grant funding for pre-commercial technologies that can lower emissions or reduction the
cost of low-carbon solutions for customers. The fund collects approximately $5 million per year
from customers to the end of 2024 that is available to support innovative energy projects, in
partnership with government, industry, and communities. Organizations can apply for project
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funding, and an external advisory council comprised of representatives from customer groups,
academia, government and industry provide feedback to FEI in selecting projects that support
GHG emission reductions while providing value to FEI customers. Some examples of projects
funded to date include:

e A project with the University of British Columbia (UBC) School of Engineering and another
partner, with the goal to develop a novel scalable and automated hydrogen-enriched
natural gas laboratory. The laboratory will be setup for conducting an integrated
experimental study on the performance and feasibility of hydrogen-enriched natural gas
with respect to injection, mixing quality, material exposure, separation, combustion and
emissions;

e A feasibility and pilot study of a coupled anaerobic digester and pyrolyzer for co-
processing organic waste to RNG and biochar (a charcoal-like carbon-rich solid);

e Several proposals that would create blue or green hydrogen: a catalytic converter to turn
bioethanol into green hydrogen; a proton exchange membrane electrolyser; a process
using electrochemistry to split mineral salt and water to generate hydrogen and hydroxide;
a continuous reactor to convert waste polyethylene to hydrogen and carbon black using
sulphur; and two pyrolysis-based initiatives that would generate hydrogen and carbon
black from methane;

e A proposal for developing a combination forced air furnace and water heating unit capable
of running on 100 percent hydrogen;

e A proposal for developing and piloting a molten alloy reactor for methane pyrolysis to
produce hydrogen and solid carbon;

e Several initiatives related to carbon capture, including a tandem carbon recycling system
for carbon capture and utilization from exhaust flue gas stream, a modular decarbonization
system using membrane contractors, and a system that uses flue gas to cultivate
microalgae in photobioreactors for capture and utilization; and

e Proposals that would create syngas from woody biomass, displacing the use of natural
gas at lime kilns.

The CGIF will continue to be an important catalyst for the transition to a lower-carbon energy
future in British Columbia.

3.2.2.4.3 EXPLORING ADVANCED METERING AND ENERGY UTILIZATION SOLUTIONS

FEI is exploring a number of innovative solutions to modernize the gas infrastructure through the
automation of load management, energy management systems that enable customers to review
and manage their energy consumption, and programs that support customers in reducing their
energy use. These new technologies and innovations ultimately offer customers greater
autonomy over their energy use than the traditional utility model. The Advanced Metering
Infrastructure (AMI) Project and Demand Response programs are examples of these innovative
energy utilization solutions; however, more energy utilization solutions will undoubtedly be
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available over the planning horizon for end users to use energy as efficiently as possible and
provide the ability to regulate peak demand more effectively.

In May 2021, FEI filed its AMI project CPCN application with the BCUC. AMI represents a
significant opportunity for modernizing the gas infrastructure and adding additional components
to support system resiliency. The AMI solution will be capable of collecting gas consumption and
other information from all customer meters and will add capacity for the collection of information
on infrastructure and pipeline assets through use of communicating sensors. System resiliency
will be enhanced by providing FEI with the ability to strategically manage system load and prevent
system pressure collapse during an extended loss of supply.

The AMI system will also allow customers to access their hourly consumption information through
a secure online customer information portal. The ability to access hourly consumption data will
result in more opportunities for DSM program support and evaluation, consumption pattern
awareness, and ultimately behaviour modification programs and energy savings for both
residential and commercial customers. As such, AMI is a foundational step in energy
management systems, upon which more innovative technologies will be built in time.

Some gas utilities are starting to explore the deployment of novel Demand Response programs.
Broadly, these refer to curtailment of gas demand over a specific set of hours during peak demand
periods through an automated system or a planned schedule. Interruptible Rates are the
traditional gas utility resource analogous to Demand Response. A broader variety of technologies
and price-based solutions are becoming available such as advanced thermostats, behavioural
programs, and direct load control (i.e., remotely controlled curtailment). These approaches might
help shift natural gas demand that has traditionally been served with firm service away from
natural gas during peak periods. Though still being explored, Demand Response may prove
useful at reducing peak demand in cases where gas utilities can remotely dispatch during peak
events. Demand Response may be able to alleviate day-long constraints at city gates or hourly
constraints on the distribution system.

FEI will continue to explore energy utilization technologies to assist customers in using energy
more efficiently and regulating periods of peak demand over the planning horizon. The exploration
of innovative technologies as a DSM activity is discussed in Section 5.2.1.5.

3.2.2.5 The Clean Growth Pathway Supports Economic Development in BC

The Clean Growth Pathway will provide a wide range of economic benefits to the province from
offering customer benefits achieved from lower energy costs and economic development through
FEI's investment in its four pillars. Clean energy projects to develop renewable and low-carbon
gas, increased DSM investment in buildings and industry, investment in low-carbon and marine
transportation, and global LNG export will result in higher gross domestic product, tax revenue
and jobs in British Columbia. FEI's investments will support communities, including Indigenous
groups, across BC in the low-carbon transition.
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3.3 PILLAR ONE: TRANSITIONING TO RENEWABLE AND Low-CARBON
GASES TO0 DECARBONIZE THE GAS SUPPLY

The first pillar of the Clean Growth Pathway is the transition to renewable and low-carbon fuels to
decarbonize the gas supply. FEI's gas distribution infrastructure has a critical role in providing
low-carbon and renewable energy, which has enormous potential to reduce BC’s GHG emissions
by 2030 and throughout the 20-year planning horizon of the LTGRP. As FEI continues to increase
RNG supply for its customers, it is also looking at adding clean-burning hydrogen, syngas and
lignin to its renewable and low-carbon gas supply portfolio. Hydrogen has a number of benefits,
including its versatility as an energy carrier that is carbon-free at the point of use. It can also be
made from a range of feedstocks that are abundant in BC. As such, hydrogen is poised to play a
key role in decarbonizing the gas network and FEI is working to find the most cost effective ways
to integrate and scale up all renewable and low-carbon gas.

3.3.1  Overview of FEI’'s Renewable and Low-Carbon Gas Program

Transitioning to renewable and low-carbon gas is central to meeting the challenge of reducing
emissions in BC by 40 percent by 2030. Since 2010, FEI has recognized the significant role a
renewable and low-carbon gas supply will play as a fundamental pillar in providing low-carbon
energy to its customers. Residential and commercial customers, public sector building owners,
municipalities, and public transportation entities continue to express interest in purchasing
significant volumes of renewable and low-carbon gas over the planning horizon. This interest was
evident in the community engagement session discussions outlined in Section 8.4. Through its
Renewable Gas Program and other efforts, FEI has been a leader in decarbonizing to meet policy
objectives and customer demand.

FEI has offered a Renewable Gas Program since 2010, with cost recovery of the acquired
renewable gas volume from voluntary program participants through the Biomethane Energy
Recovery Charge (BERC) which was set to match projected supply costs. In February 2020, the
BCUC accepted FEI's first acquisition of renewable gas outside of BC as a prescribed undertaking
under the GGRR. In May 2021, the provincial government amended the GGRR, increasing the
acquisition cost cap and volumes and expanding acquisition opportunities for FEI as discussed
previously in Section 2.2.2.3.

In December 2021, FEl filed its Comprehensive Review and Application for a Revised Renewable
Gas Program (RG Program Application), which, along with other revisions, seeks to blend
renewable gas volumes with natural gas to be sold to all sales customers as part of their gas
service. As renewable gas supply increases to meet government emission reduction targets, FEI
intends to distribute that supply to all sales customers.'® As shown in Figure 3-4 below, the
program has changed over the years with respect to the maximum volumes, supply projects,
service offerings and pricing.

108 FE|'s sales customers include those in RS 1, 2, 3,4, 5, 6 and 7.
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Figure 3-4: Overview of key milestones in the development of FEI's Renewable Gas Program
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Clean Growth Pathway

The GGRR now prescribes undertakings for the acquisition of hydrogen, lignin, and syngas, in
addition to RNG. Other low-carbon gas resources can also be brought to bear on the transition to
low-carbon energy using FEI's infrastructure, such as by combining CCUS with gas production.
This section describes these new types of renewable and low-carbon gas that are now becoming
commercially viable solutions to reducing GHG emissions from gas combustion. Figure 3-5 below
demonstrates a number of production pathways for renewable and low-carbon gases that will
facilitate FEI's Clean Growth Pathway, not all of which are currently authorized by the GGRR.
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Figure 3-5: Production Pathways for Renewable and Low-Carbon Gas for FEI’'s Low-Carbon
Transition0°

Feedstock Transformation |"';Fa“;lfg?‘° Transformation Final product
Anaerobic >
e S -

Biomass )
& -

Organic matter

sckicty s
Low-carbon
_ hydrogen
Fossil fuel \ Electrolysis
with CCUS

/ Steam reforming, methane splitting or coal gasification

FEI has been working with suppliers of RNG, hydrogen, syngas and lignin in BC and other
jurisdictions to expand its portfolio of renewable and low-carbon gases. CCUS!' provides a suite
of emerging technologies that FEI can explore for furthering its decarbonization objectives. Taking
advantage of new technologies, will not only reduce GHG emissions, but also diversify FEI's
energy system and supply. The benefits of such diversity extend to the provincial and the PNW
energy systems as a whole.

3.3.3 FEI's Clean Growth Pathway Supports BC’s Hydrogen Economy

FEI's vision for a hydrogen economy is built around evolving policy and technology developments
in BC,*! Canada''? and internationally. Hydrogen is a versatile energy source and carbon-free at
the point of use. It broadens opportunities for renewable and low-carbon fuels, as it can be used
as an energy carrier, energy storage medium, gaseous fuel alternative to natural gas, and as a
chemical feedstock to address difficult-to-decarbonize end use applications such as high
temperature industrial processes, space heating, and long-haul transportation. As the BC
Hydrogen Study indicates, it has the potential to be produced at scale in BC using commercially
available technology. Developing and delivering hydrogen through or enabled by existing gas
infrastructure would give FEI the opportunity to create new partnerships, expand business

109 International Energy Agency (IEA), The Oil and Gas Industry in Energy Transitions (2020) p. 144, online at:
https://www.iea.org/reports/the-oil-and-gas-industry-in-energy-transitions.

110 CCUS Technology Report (2021), online at: https://www.iea.org/reports/about-ccus.

111 Appendix A-6: BC Bioenergy Network, British Columbia Hydrogen Study, online at:
https://bcbioenergy.ca/resources/bcbn-publications/british-columbia-hydrogen-study/.

112 Appendix A-3: Natural Resources Canada, Hydrogen Study for Canada, online at:
https://www.nrcan.gc.ca/sites/www.nrcan.gc.ca/files/environment/hydrogen/NRCan_Hydrogen-Strategy-Canada-
na-en-v3.pdf.
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operations and contribute to significant GHG emission reductions. BC’s economy will benefit from
hydrogen resource development projects, dedicated hydrogen infrastructure, domestic hydrogen
market growth and hydrogen for export, given that the global hydrogen demand is projected to
increase across multiple sectors. FEI intends to be a key player in establishing the foundation for
a hydrogen economy in BC.

There are a number of pathways FEI can undertake for hydrogen distribution, including:

e Supplying the existing gas grid at low concentrations or blends;

e Directly supplying to customers that are hydrogen ready (initially, large commercial and
industrial end users);

e Delivering supply to end users through purpose-built pipeline systems;
o Combusting directly or converting to electricity using fuel cells;

e Utilizing power-to-gas technologies that could strategically couple the gas and electric
grids to convert electrical energy to chemical energy in the form of hydrogen or methanized
hydrogen for storage and delivery; and

e Supplying for transportation applications.

Hydrogen is a clean-burning molecule that can be used to displace natural gas and liquid fossil
fuels to decarbonize a range of end use applications. Hydrogen demand will need to grow in BC
and there is the opportunity to develop initial market nodes or “hydrogen hubs” in the Lower
Mainland, Interior, and Northern regions of BC. Over time, as demand grows, existing pipeline
corridors will be expanded, retrofitted and upgraded to transport hydrogen. A low-carbon
“packbone system” would provide the necessary capacity to link hydrogen hubs,'*® producers,
and consumers over longer distances and enable a regional market. Pipeline capacity at scale
would also support development of the supply chain for marine fuel and offshore demand. Figure
3-6 illustrates some of the ways that FEI's infrastructure can facilitate the incorporation of
hydrogen production, transmission and use.

113 A hydrogen hub integrates a number of hydrogen-based energy services through centralized infrastructure and
supporting technology. Online at: hydrogenhub.org.
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1 Figure 3-6: lllustrative Example of FEI’'s Transition to a Hydrogen-Enabled System

Area of operations

B Gas service area*
Electricity service are
Y/ combined servicearea

*Includes piped propane

Production and Storage

Backbone pipeline
Hydrogen Hub

Hydrogen Hub

[ Converted for Export

2

3 Over the next five years, FEI will be considering a number of approaches to locally displace

4 conventional natural gas in the gas system and opportunities to distribute hydrogen directly to gas

5 customers. This analysis is necessary to establish hydrogen demand in BC and inform new

6 market segments of the versatility and safety of hydrogen as a mass market consumer fuel. To

7  support this goal, FEI is enabled under the GGRR to acquire hydrogen to meet near-term

8  objectives including:

9 e Blending hydrogen in the gas distribution system to displace conventional natural gas
10 (similar to RNG) including either hydrogen produced by FEI or through a third party; and
11 e Purchasing hydrogen that could be distributed through dedicated infrastructure (new or
12 repurposed) to gas customers to displace conventional natural gas usage.

13 Inthe medium term (projected to be by 2030), FEI envisions that blending of hydrogen would
14  expand across the low-pressure gas distribution system, with the potential for segments within
15 the system to expand to include hydrogen hubs which can distribute 100 percent hydrogen.

16  Over the longer term (between 2030 and 2050), and as demand for hydrogen grows, the
17  existing gas system’s high pressure transmission pipeline corridors will be retrofitted, upgraded,
18 and expanded to transport an increasing share of hydrogen and RNG in a progressively
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decarbonized gas system. Similarly, and with this goal in mind, FEI's RGSD project, discussed in
sections 6.3.3 and 7.5.1.1, will be developed to be hydrogen-enabled.

Gas system planning will play a pivotal role in the transition to hydrogen as outlined in Section
7.4. Safety, reliability and resiliency of the energy delivery system will continue to be key priorities
for FEI. Due to its different properties from biomethane, hydrogen will require particular attention
to be successfully integrated into FEI's and BC’s existing gaseous energy supply chain. The
unique physical, chemical, interchangeability, and utilization characteristics when compared to
conventional natural gas may limit hydrogen gas as a drop-in replacement fuel, beyond a
percentage blend expected to be in the concentration range of 2 to 20 percent by volume. As
hydrogen is less dense, it will require somewhat larger pipes and more compression to deliver
similar amounts of energy. Introducing hydrogen into the existing gas network, the potential
impacts on end users, and supporting the development of codes, standards, and regulations are
all areas FEI is evaluating. Hydrogen pilots are currently anticipated to become operational in the
2023 to 2024 timeframe as demonstrations for proof of concept. FEI's first hydrogen supply
project is anticipated as early as 2025. All of the necessary system planning considerations will
be developed and implemented over the planning horizon.

3.3.4 Potential for Hydrogen to Decarbonize the Industrial Sector

Decarbonization of the industrial sector represents a large opportunity to reduce provincial GHG
emissions. In 2019, GHG emissions in BC surpassed 68 Mt CO-e¢ as illustrated in Figure 3-2. At
that time, BC’s industry sector emissions represented 21 percent of BC emissions. A large portion
of these emissions are a result of industrial heat and unavoidable process emissions. Industrial
heat requirements are difficult to decarbonize by electrification, due to the nature of the
established processes and equipment involved such as kilns and furnaces. Industries such as
pulp mills and cement manufacturing are among the largest industrial contributors to GHG
emissions in BC and good candidates as hydrogen projects.

FEI envisions low-carbon hydrogen playing a critical role in decarbonizing BC’s industrial sector,
which is expected to be most difficult to decarbonize to reach the Province’s 2030 and 2050
climate goals. Transitioning BC’s industry to hydrogen as a heating solution supports the concept
of a BC hydrogen backbone system that will involve repurposing and upgrading sections of the
existing gas grid to reliably supply clean, low-carbon hydrogen to industrial end users.

Currently, there is an opportunity to start transitioning pulp mills and cement manufacturing
facilities to using low-carbon hydrogen. This transition can be initiated with minimal upgrades and
process impacts by blending low-carbon hydrogen into the end user’s existing natural gas supply,
starting at as low as 2 percent by volume. An industrial hydrogen blending test program will be
conducted, administering appropriate safety and impact assessments in order to allow for safe
incremental increases of hydrogen blending, by up to 20 percent.

During the blending period, existing technology for 100 percent hydrogen burners is to be
investigated and piloted for use in cement kilns. Once commercialized, hydrogen burner
technology can be tested and rolled out at industrial facilities, with the goal of converting pulp mills
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and cement manufacturing facilities to 100 percent low-carbon hydrogen, which would help to
achieve net-zero carbon for BC by 2050.

FEI is working with industry and government to identify opportunities to begin the industrial
transition to low-carbon hydrogen. In these difficult-to-decarbonize sectors, FEI believes
innovation in hydrogen technology will best serve the needs of British Columbians by preserving
clean electricity for other uses and regions where electrification may present greater opportunities
for GHG reductions.

3.3.5 Renewable and Low-Carbon Gas Production Potential in BC and North
America

As described in Section 2.2.2.2, the Roadmap includes plans to establish a GHG emissions cap
for natural gas utilities. This would require natural gas utilities in BC to reduce the carbon
emissions related to their gas sales to the Buildings and Industrial Sectors to approximately 6 Mt
of CO.e per year by 2030, which is approximately 47 percent lower than 2007 levels. It is
anticipated that this cap will, in part, drive the production and acquisition of renewable and low-
carbon gas as a key measure to displace conventional natural gas.

In response to the need for renewable and low-carbon gas production, FEI, the BC Bioenergy
Network, and the Province of British Columbia commissioned a report to conduct a detailed
assessment of the supply potential and production costs of renewable and low-carbon gas in BC
through 2050 (see Appendix D-2). The report, titled B.C. Renewable and Low-Carbon Gas Supply
Potential Study, describes the potential for renewable and low-carbon gas!'®. The report includes
hydrogen derived from renewable electricity, woody biomass and natural gas feedstocks'!® as
well as RNG, syngas and lignin derived from woody biomass feedstocks. The study developed a
“‘Minimum Scenario” based on pessimistic assumptions with respect to the availability and cost of
supply by 2030 and 2050 in BC. In this scenario, 25 PJ of renewable and low-carbon gas supply
is projected to be available by 2030 and over 100 PJ by 2050. In the Maximum Scenario based
on optimistic assumptions on the availability of and costs of feedstocks and technology
development and lower costs 49 PJ of renewable and low-carbon gases is projected to be
available in BC by 2030 and 444 PJ by 2050. Figures 3-7 and 3-8 describe the potential by gas
and feedstock in more detail.

114 The study did not consider alternative options, such as switching natural gas heating to wood pellets, heat pumps,
or increased energy efficiency.

115 Natural gas feedstocks in this analysis require carbon capture and sequestration or other technologies that ensure
that the hydrogen is low-carbon.
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Figure 3-7: 2030 Renewable and Low-Carbon Gas Supply Potentials by Scenario
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Competition for both the supply and use of renewable and low-carbon gas will be growing
nationally and in the US as evidenced by the increasing requirements and compliance monitoring
of California’s Low-carbon Fuel Standard, which has set a minimum price threshold per unit of
renewable energy in order to increase the range of low-carbon and renewable fuel alternatives

available to the transportation sector.
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Collaborative partnerships and a favourable regulatory environment are crucial for the
development of a BC-based industry. All levels of government, communities and Indigenous
groups, utilities, and other industry players must work together on innovative research, policy
development and joint ventures to fund and support development and production of these
projects.

The transition to low-carbon energy is discussed throughout this LTGRP and discussed
specifically in the following sections:

e For forecasts on costs, refer to Section 2.4;

e For forecasts on rate impacts, refer to Sections 5.4.2 and 9.4

e Forincorporation in demand forecasts, refer to Section 4;

e Forincorporation in supply portfolio planning, refer to Section 6;

e For incorporation in system resource needs, refer to Section 7;

e For the Outcomes of FEI's Clean Growth Pathway, refer to Section 9 and;

e For related Action Items, refer to Section 10.

3.4 PILLAR Two: INVESTING IN DSM PROGRAMS TO REDUCE ENERGY
AMONGST RESIDENTIAL, COMMERCIAL AND INDUSTRIAL CUSTOMERS

The second pillar of the Clean Growth Pathway is the continued and expanded investment in
energy efficiency and conservation measures across FEI’s residential, commercial and industrial
customer uses. As discussed in Section 3.2, these activities focus on initiatives to further reduce
the 21 percent of provincial GHG emissions attributed to buildings and communities through high
performance buildings initiatives such as energy efficiency and energy management.

FEI has long invested in energy efficiency to ensure that customers have options to moderate
their energy use and improve affordability. To make further progress on improving energy
efficiency in residential, commercial and industrial sectors, since 2017, FEI has tripled its annual
DSM investment to reach $107 million in 2021. In addition, FEI is piloting next generation
equipment, innovative technologies and new approaches to efficiency in the buildings sector such
as deep energy retrofits, gas heat pumps, dual-fuel heating systems and buildings controls to
leverage new emissions reduction energy technologies.

In the residential and commercial buildings sector, FEI is incorporating a broader, high
performance, whole-buildings approach that will likely involve activities beyond traditional
equipment-focused DSM activities for both retrofit and new construction. These activities broadly
include:

e An envelope-first approach to deep energy retrofits;
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e Customized programs to support income-qualified customer segments and Indigenous
communities;

e Activities to accelerate market transformation to gas heat pump technology, dual-fuel
hybrid heating systems, and other innovative technologies that will reduce GHG emissions
while enhancing resiliency to utilize the strengths of both the gas and electric systems
during periods of peak demand;

e Support for economic development and job growth through the expansion of trades and
industry support to increase contractor capacity and training across all sectors to support
guality best practices in existing buildings and new construction;

e Advancing digital platforms for virtual home energy audits, energy literacy, demand
response, behaviour modification, commissioning or maintenance programs, and energy
management systems to optimize building performance. FEI's current AMI application
may enhance the capability to provide these services;

e Working with local governments, Indigenous communities, associations and buildings
science professionals to accelerate the adoption of high performance buildings in retrofit
and new construction; and

e Continuing to work with BC Hydro and the Ministry of Energy, Mines and Low Carbon
Innovation to advance building decarbonization activities across the province.

Expanding FEI's low- and zero-carbon solutions in buildings will be a key component of this pillar
in the Clean Growth Pathway. FEI's Conservation and Energy Management group and supporting
teams throughout the organization are focused on this key objective. Transitioning the buildings
sector to low-carbon energy is discussed throughout this LTGRP and discussed specifically in the
following sections:

e For the incorporation of DSM initiatives in demand forecasts, refer to Section 5.4;
e For the Outcomes of FEI's Clean Growth Pathway, refer to Section 9 and;

e For related Action Items, refer to Section 10.

3.5 PILLAR THREE: INVESTING IN LOW-CARBON TRANSPORTATION
INFRASTRUCTURE TO REDUCE EMISSIONS IN THIS SECTOR

The third pillar of the Clean Growth Pathway is investing in low-carbon transportation (LCT)
infrastructure!'®, GHG emissions from transportation make up the largest share of overall
provincial emissions at 39 percent and freight transportation is one of the most challenging sectors
to decarbonize. FEI is working to convert medium-duty and heavy-duty fleet vehicles and marine

116 FBC is also investing in EV infrastructure and provides customers with clean electricity to support the transition to
zero and low-carbon transportation in the passenger vehicle market. However, this activity will not be discussed in
the 2022 LTGRP.
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vessels to lower carbon alternative fuels like CNG and LNG. In addition to a significant GHG
reduction benefit, using CNG and LNG in vehicles and marine vessels can dramatically improve
air quality by reducing particulate matter as well as sulfur and nitrogen oxides released into the
environment.

Supplying fuel for LCT and remote power generation for non-grid connected communities and
industrial sites currently using higher carbon fuels are key opportunities for FEI to serve the energy
needs of customers and help reach the ambitious GHG reduction targets legislated by the
province. Inthe LCT and remote power generation sectors, FEI is looking to displace petroleum
fuels such as diesel with cleaner-burning natural gas and RNG. Natural gas is a lower-carbon
alternative to conventional transportation and remote power generation fuels and can play a
significant role in reducing emissions and reducing reliance on petroleum-based fuels. Where
opportunities exist, substituting conventional natural gas with RNG can increase emission
reductions further. RNG is a direct substitute for conventional natural gas in vehicles, and requires
no incremental capital investment to the vehicles or infrastructure that are already capable of
operating on natural gas.

To capture the LCT benefit, customers must make investments in vehicles, equipment and marine
vessels designed to use natural gas or RNG. Given the investment dollars at stake for early
adopters of natural gas as a transportation fuel, customers view FEI as a partner that can be
depended upon to deliver the energy they need to facilitate the shift from conventional petroleum
fuel to cleaner sources of energy.

The GGRR is one mechanism that utilities in the province have used to begin the market
transformation process of converting applicable transportation and power generation applications
to natural gas and RNG as a feedstock fuel. However, the prescribed undertaking period for
investment in LCT infrastructure under the GGRR ended on March 31, 2022. At the time of writing,
the Province’s plans to continue to support LCT through the GGRR are not yet known.

LCT is discussed throughout this LTGRP and discussed specifically in the following sections:

e Forthe incorporation of LCT initiatives in demand forecasts, refer to Section 4.6.2;
e For the Outcomes for LCT in the Clean Growth Pathway, refer to Section 9 and;

e For related Action Items, see Section 10.

3.6 PILLAR FOUR: INVESTING IN LNG 1O LOWER GHG EMISSIONS IN
MARINE FUELING AND GLOBAL MARKETS

The fourth pillar of the Clean Growth Pathway is investing in LNG to lower GHG emissions in
marine fueling and global markets. Natural gas is increasingly becoming a viable fuel for the global
marine vessel market. Global environmental regulations have been implemented which will likely
continue to drive out the use of higher carbon fuels that have traditionally been consumed by the
global marine market. Due to these tighter restrictions on marine vessel emissions, natural gas
in the form of LNG is an attractive alternative fuel for vessel operators to comply with these tighter
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restrictions. It is expected that more and more end users will transition to natural gas to meet the
restrictions.

The Province of BC and FEI are strategically positioned to be leaders in this transition and help
reduce global GHG emissions. BC has significant natural gas resources, with remaining raw
reserves of approximately 1.165 trillion cubic metres. Over 60 billion cubic metres of natural gas
were produced in 2018.1" However, domestic use of conventional natural gas may possibly
decrease over time to reach CleanBC’s 2050 domestic target. In that scenario, BC’s natural gas
could then be exported as LNG to Asia to displace higher carbon and higher polluting fuels such
as coal and oil, which could result in a net reduction of global GHG emissions.

BC’s LNG can also power large ocean vessels, which would displace higher-emissions fuels like
diesel and heavy oil. An analysis conducted by Thinkstep concluded that LNG from BC used in
marine shipping could reduce GHG emissions by up to 27 percent compared to the global average
for LNG supply.t'® As the policies in CleanBC are implemented (e.g., electrifying upstream gas
production and implementing regulations to reduce methane emissions), the carbon intensity of
the LNG supply chain in BC could be half that of the current global average by 2030.*° To support
provincial and federal objectives to become a world leader in LNG bunkering,*?° FEI is promoting
use of LNG for marine use to replace the world’s most carbon intensive fuels.

3.6.1 GHG Emissions Opportunities from LNG Exports

There have been discussions over the past number of years with several overseas customers
who have expressed interest in exporting LNG from Tilbury to destinations in Asia. Exporting LNG
can help countries overseas reduce their reliance on higher carbon fuels, such as coal, and make
immediate emissions reductions more affordably. As an added benefit, LNG from Tilbury has a
production carbon intensity up to 30 percent lower than global average LNG carbon intensities.

By replacing conventional coal with LNG, approximately 40 to 45 percent and 26 to 32 percent
emissions reductions can be obtained for Chinese textile and chemical industries, respectively.
The highest emissions reduction of approximately 60 percent is observed when coal is replaced
with natural gas from LNG for district heating.*?* The Liquefaction Facility component of Tilbury

117 pathways Report, p. 29.

118 pathways Report, p. 20.

119 pathways Report, p. 20.

120 The Province’s CleanBC Roadmap aims to “make our ports attractive to global shipping fleets transitioning to LNG
as a lower cost, lower GHG transition fuel”: Roadmap, p. 61. Further, in a news release issued in October 2019, the
Province of BC announced its plan to partner with the Vancouver Fraser Port Authority and FortisBC to establish
the first ship-to-ship LNG marine bunkering service on the west coast of North America, which “will allow B.C. to
have a direct impact on global emissions by reducing the amount of greenhouse gas emissions from visiting
vessels”: Government of British Columbia, “Province supports proposal for LNG ship-refueling facility” (October 23,
2019), online at: https://news.gov.bc.ca/20855. The federal government also supports LNG marine bunkering goals,
as the Prime Minister of Canada has directed the Minister of Transport to work with partners to support efforts to
convert marine vessels and infrastructure toward “more environmentally friendly fuels, like liquefied natural gas”:
Office of the Prime Minister, Ministry of Transport Mandate Letter (December 13, 2019), archived online at:
https://pm.gc.ca/en/mandate-letters/2019/12/13/archived-minister-transport-mandate-letter .

121 Kotagodahetti, Ravihari et.al, Liquefied natural gas exports from Canada to China: An analysis of internationally
transferred mitigation outcomes (ITMO) (2022). Online at:
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Phase 2 LNG Expansion Project is being developed by a non-regulated FortisBC entity for bulk
export, and is currently undergoing an environmental assessment under the direction of the BC
Environmental Assessment Office.

3.6.2 Marine Fueling Opportunities in BC Will Reduce GHG Emissions

Bunkering is the act of supplying a marine vessel with fuel, and can include truck-to-ship or ship
-to-ship fueling. Various incumbent fuels are used in marine transportation, including marine gas
oil, marine diesel oil, intermediate fuel oil and heavy fuel oil.1?> Currently, heavy fuel oil accounts
for the majority of the fuel used for tankers, bulk carriers and container ships globally; as such, it
presents an immense opportunity for growth. LNG is a relatively new fuel in the marine bunkering
market. Its adoption is being driven by operating cost advantages, sulphur emission limits and the
opportunity to replace some of the world’s highest carbon intensity fuels with clean LNG sourced
from BC.

The LNG marine bunkering opportunity is a key part of FEI's strategy to reduce GHG emissions
and will positively impact FEI's customer rates. The opportunity leverages pre-existing FEI-owned
assets and operational expertise to drive growth in new markets and contribute to BC’s economy.
Although the original Tilbury LNG facility serves as a winter peaking facility, over time, the
expansions to the facility have evolved and expanded to produce LNG to serve a variety of new
LNG markets.

In general, a ship requiring bunkering is either loading or unloading at the cargo berth, or anchored
at the port. LNG marine bunkering is most frequently performed via an LNG bunkering vessel that
pulls up alongside the vessel requiring fuel, and the fuel is transferred from the bunkering vessel
to the receiving vessel.

FEI has had initial success advancing the LNG marine bunkering market in BC, as evidenced in
the following milestones:

e In late 2016, FEI bunkered a Seaspan Ferries Corp. ferry using an LNG tanker truck to
transfer the LNG directly into the ship, eliminating any stationary LNG fueling infrastructure
(truck to ship bunkering). This innovative method of bunkering had never previously been
performed in the marine sector. The success of the innovative process was a product of
over two years of collaboration with Seaspan, BC Ferries, Class Societies and Transport
Canada, among others. The success of the first truck to ship bunkering led to increased
adoption of LNG vessels. From 2017 to 2019, Seaspan’s LNG vessel fleet grew to three
and BC Ferries added five LNG vessels.

e FEI celebrated its 1000" bunker event in 2018 and expects to reach its 5000" bunker
event in late 2022. This annual growth is illustrated in Figure 3-9.

https://www.sciencedirect.com/science/article/abs/pii/S0959652622009210
122 These four marine fuels are ordered from lightest to heaviest in terms of density and weight (i.e., least emitting to
highest emitting).
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Figure 3-9: Timeline of FEI's Annual Bunkering Milestones (2018-2023)
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e In 2022, FEIl increased its LNG delivery frequency with the addition of two Seaspan LNG
vessels and one LNG vessel from BC Ferries.

Leveraging FEI's success in marine bunkering, an FEI Affiliate is exploring a potential marine jetty
next to the Tilbury LNG storage facility that would allow for ship-to-ship LNG bunkering using LNG
from FEI's Tilbury LNG facility for Trans-Pacific customers and for bulk delivery to overseas
markets. It is important to note that the jetty will be owned by a non-regulated entity with services
provided to it by FEI. This is not part of FEI's initiatives included in the LTGRP, however this
initiative needs to be considered in terms of gas supply and any system contracting requirements,
as it is expected the marine jetty will enable significant sales under Rate Schedule 46. The marine
jetty is currently completing an environmental assessment under the direction of the BC
Environmental Assessment Office. The environmental assessment is expected to conclude in
2022. If approved, the jetty could provide service for LNG marine fueling by 2024 or 2025.

FEI will continue to advance its interests in the LNG marine bunkering market as an LNG fuel.
FEI's early progress in this market, coupled with recent supportive market conditions, creates a
favourable opportunity for further helping to reduce customer rate pressures and reducing GHG
emissions.

The LCT opportunities are further discussed generally throughout this LTGRP, and discussed
specifically in the following sections:

e Forthe incorporation of LNG initiatives in demand forecasts, refer to Section 4.6.2;
e For the Outcomes in the Clean Growth Pathway, refer to Section 9 and,

e For related Action Items, refer to Section 10.
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3.7 STUDIES SUPPORTING THE DIVERSIFIED PATHWAY APPROACH

Appendix A-9 provides a number of studies outlining the benefits of comprehensive energy
system planning akin to that achieved by the Diversified Pathway, while highlighting that there are
unintended consequences and risks of pursuing an electrification-centric approach to energy
planning in BC. These studies are described below.

3.7.1 Studies on Diversified Energy Approaches in Other Jurisdictions

3.7.1.1 Canadian Gas Association

The Canadian Gas Association study from 2019'2 highlights the implications for moving away
from an integrated multi-fuel, multi-grid energy system towards a fully electrified system. The
study presents the significant and costly expansion of Canada’s electrical system required to
replace refined petroleum products and natural gas in homes, businesses, industry, and vehicles
with electricity. Further, the incremental costs associated with meeting increased peak load for
extreme cold events will require additional investments. Diversified energy approaches can be
optimized to provide a reliable, more affordable, low emissions energy system by allowing for
system integration and the leverage of natural gas for peak loads on very cold days.

3.7.1.2 American Gas Association

The American Gas Association study'?* emphasized how energy system resiliency is increasingly
essential to all sectors of the US economy and communities served and the ways in which the
gas system contributes to the overall resilience of the US energy system as a whole. Service
disruptions create economic and social hardships, including lost productivity, safety and health
risks - and has even led to the loss of life. Future energy infrastructure design must incorporate
resilience at a system-wide level. The energy sector is transforming at a rapid pace, and the study
concludes with the importance of understanding “the increasing interdependence of gas and
electric systems and their role in creating a more resilient future”.*?

3.7.1.3 Ontario Energy Association

The Ontario Energy Association released a comprehensive energy-use plani?® with the key
objectives of finding the most affordable, reliable, and sustainable pathway to fulfill energy
requirements and emission reductions objectives. The plan outlines the need for all levels of
government, utilities, and other stakeholders to work together on a costed and complementary
emissions reduction strategy, optimizing the use of existing infrastructure, while investing in new

123 Appendix A-9.1: ICF, Implications of Policy-Driven Electrification in Canada: A Canadian Gas Association Study
(October, 2019), online at:
https://www.cga.ca/wp-content/uploads/2019/10/Implications-of-Policy-Driven-Electrification-in-Canada-Final-
Report-October-2019.pdf.

124 Appendix A-7.

125 Appendix A-7. Page 1.

126 Appendix A-9.2: Ontario Energy Association, Energy Platform (2022), online at:
https://energyontario.ca//Files/PDF%20files%20to%20share/OEA_Energy Platform 2022 FinalWEB.pdf.
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infrastructure, technology, energy efficiency and behaviour change in developing a coordinated
response to energy planning for Ontario.

3.7.1.4 The European Union

The European Union is envisioning an integrated energy system across Europe as the best path
to decarbonization. Their plan*?’ proposes “coordinated planning and operation of the energy
system ‘as a whole’, across multiple energy carriers, infrastructures, and consumption sectors —
as the pathway towards an effective, affordable and deep decarbonisation of the European
economy in line with the Paris Agreement and the UN’s 2030 Agenda for Sustainable
Development”. The report summarizes the complementary energy system approach as follows:

Energy system integration will translate into more physical links between energy
carriers. This calls for a new, holistic approach for both large-scale and local
infrastructure planning, including the protection and resilience of critical
infrastructures. The objective should be to make the most of the existing
infrastructure while avoiding both lock-in effects and stranded assets.
Infrastructure planning should facilitate the integration of various energy carriers
and arbitrate between the development of new infrastructure or re-purposing of
existing ones. It should consider alternatives to network based options, especially
demand-side solutions and storage.'?®

3.7.1.5 Energy and Utilities Alliance — United Kingdom

A 2021 UK study sponsored by Energy and Utilities Alliance in partnership with Leeds Beckett
University'? reviewed opportunities to decarbonize residential buildings. They concluded that net-
zero carbon missions could only be achieved through complementary energy systems including
repurposing gas networks for hydrogen. The study highlighted some of the constraints in
electrifying home heating and the benefits of gas-based technologies and a decarbonized gas
network.

3.7.2 Independent Academic Studies on Energy Capacity in BC

In the following section, FEI highlights key messages from two independent academic studies
examining decarbonization approaches for BC’s energy systems. These studies highlight the
importance of taking a diversified, complementary systems approach to energy system planning
in BC, one in which peak demand and resiliency are incorporated into critical decision-making to
serve the energy needs of residential, commercial and industrial energy needs in BC.

127 Appendix A-9.3: European Commission, Powering a climate-neutral economy: An EU Strategy for Energy System
Integration (July 2020) p.2

128 Appendix A-9.3: European Commission, Powering a climate-neutral economy: An EU Strategy for Energy System
Integration (July 2020) p.17

129 Appendix A-9.4: Energy and Utilities Alliance (EUA) in partnership with Leeds Beckett University and UK gas
distribution networks Cadent, Northern Gas Networks, SGN and Wales & West Utilities, “Decarbonising heat in
buildings: putting consumers first” (April, 2021).
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3.7.2.1 University of Victoria’s Institute for Integrated Energy Systems

The University of Victoria’s Institute for Integrated Energy Systems studied!*° the decarbonization
of the building heating systems in Metro Vancouver by comparing two transition pathways: one
that substitutes natural gas with electricity (electrification pathway), and the other that substitutes
natural gas with biogas and electrolytic hydrogen (renewable gas pathway). Preliminary results
indicated that exclusive electrification could increase peak electricity demand beyond available
hydropower requiring significant electricity storage that comes at a high cost. Replacing natural
gas with renewable and low-carbon gas can avoid increasing the peak electricity demand and
use surplus electricity during off-peak times to produce hydrogen. At low heat demand, the
existing hydroelectric capacity is almost sufficient to serve the additional electric power demand,
making electrification the lowest cost option. If variable wind and solar power are not available
during very cold periods, then the renewable gas pathway is lower cost because this pathway
avoids the high cot of electricity storage. Overall, under certain circumstances either pathway can
be lower cost, but the electrification pathway has greater cost uncertainty.

3.7.2.2 The University of British Columbia’s Clean Energy Research Centre (CERC)

The University of British Columbia’s Clean Energy Research Centre reviewed!®! the use of clean
energy in achieving the GHG emission reductions outlined in the Roadmap to 2030 and to 2050.
Economic and population growth will result in increased demand for heating, transportation and
industrial production. Energy efficiency and demand reduction to meaningful levels (i.e. 25
percent) will require transformative change. The study found that neither hydroelectric electricity
nor bioenergy alone are sufficient to meet demand. The CERC developed a number or models to
examine some alternatives, stated in their report as follows:

Although electrification is seen as a core strategy for GHG mitigation in BC,
electricity supply is insufficient to meet the growth in demand inherent in the
electrification-centered strategy. Even with Site C and radical demand reduction,
about 60 PJ of additional supply will be needed to meet the 2030 target, and 160
PJ for carbon neutrality in 2050. New electricity generation will be needed by 2030
and beyond, comparable in magnitude to the projected output of the current Site
C project. This implies installing hundreds of wind turbines and millions of solar
panels. The bioenergy-centered strategy is an alternative to a strategy dominated
by electrification; it would dramatically increase demand for bioenergy. As the first
step, it must fully exploit existing waste biomass, predominantly woody waste.
Even then, roughly 250 and 450 PJ of additional primary bioenergy supply will be
needed for 2030 and 2050, respectively. This is well beyond any foreseeable
waste supply within BC.

130 Appendix A-9.5: Palmer-Wilson, Rowe, Wild, “Decarbonization of the building heating system in Metro Vancouver:
comparison of two transition pathways” (May, 2021).

131 Appendix A-9.6: Wang, Clift, and Bi, “Clean Energy Pathways to Meet British Columbia’s Decarbonization Targets”
(January, 2022), Part | and Part Il, 35p.
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Hence, strategies that rely solely on either electricity or bioenergy will raise
demand beyond sustainable and manageable supplies. There is no single
‘silver bullet’ renewable energy source to meet BC’'s GHG mitigation targets: it is
essential to utilize all the available bioenergy and renewable electricity resources
and promote a balanced renewable energy portfolio. The limited time frame to
2030 emphasizes the difficulty of securing the renewable energy needed and the
urgency of action to reduce demand. For the long-term target of carbon neutrality,
the supply problems emphasize the need for a balanced renewable energy
strategy.

[Emphasis added.]

3.8 CLEAN GROWTH PATHWAY - CONCLUSION AND RECOMMENDED
ACTIONS

In response to the planning environment described in Section 2, FEI has developed its Clean
Growth Pathway that leverages the decarbonization potential of both the gas and electric energy
systems in supporting provincial GHG emission reductions. In addition to GHG emission
reductions, in pursuing a diversified approach to decarbonization, the Clean Growth Pathway
offers many benefits to British Columbians. These benefits include energy affordability, lowest
risk to meeting peak demand on the coldest days of the year, energy system resiliency, fostering
emerging technologies and innovation and economic development across the energy services
supply chain. The section also provides research and reports in support of a diversified and
complementary energy systems approach.

The Clean Growth Pathway provides FEI’s framework to transition to a low-carbon energy future
through four key pillars:

e Pillar 1: Transitioning to renewable and low-carbon gases to decarbonize the gas supply;

e Pillar 2: Investing in DSM programs in support of energy efficiency and conservation
measures to reduce energy use among residential, commercial and industrial customers;

e Pillar 3: Investing in low-carbon transportation infrastructure to reduce emissions in this
sector; and

e Pillar 4: Investing in LNG to lower GHG emissions in marine fueling and global markets.

Through the low-carbon energy transition, FEI's focus on resilience will be key for both the gas
and electric energy systems in providing the energy requirements of British Columbians,
especially on the coldest days of the year when provincial energy demand is highest. FEI's
Resiliency Plan, which includes reducing the reliance of FEI's Lower Mainland customers on the
Westcoast T-South transmission system, is even more critical in ensuring energy is available to
meet peak day demand now and into the future. New infrastructure will be built to accommodate
the low-carbon transition including hydrogen-enabled pipelines and transmission systems.
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In the sections of the LTGRP below, FEI's Clean Growth Pathway is reflected in FEI's Diversified
Energy (Planning) Scenario. This scenario and alternate future scenarios are examined in the
LTGRP with respect to their impacts on annual and peak demand, DSM activities, conventional,
renewable and low-carbon gas supply portfolio planning and system resource needs over the
planning horizon.
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4. ANNUAL ENERGY DEMAND FORECASTING

4.1 INTRODUCTION AND BACKGROUND

Two key elements that underpin FEI's resource planning activities are the 20-year forecasts of
annual demand and peak demand for gas. FEI's demand forecasts are used to ensure adequate
system capacity, plan gas supply resources, and provide a baseline against which to analyse the
impact of proposed or potential future initiatives such as expanded energy efficiency and
conservation activities or growth in conventional natural gas sales for fueling transportation.

The annual demand forecast discussed in this section represents annual consumption by region
and customer class before consideration of energy savings from incremental new DSM
activities,**? and allows FEI to determine directional rate impacts and annual gas supply needs in
long-term planning. The peak demand forecast provides an estimate of the maximum daily gas
demand that would be expected under extreme weather conditions. Gas supply planning uses
system-wide daily peak demand (discussed in Section 6) and relies on the annual shape of the
load curve to model prolonged periods of high demand to plan the supply resources FEI requires
throughout the year. In contrast, system capacity planning relies on regional peak day and, in
certain cases, peak hour demand (each discussed in Section 7) to design FEI’s regional system
infrastructure to meet that peak day or peak hour demand.

The current planning environment is undergoing rapid change and therefore subject to more
uncertainty than seen in resource planning processes over the past two decades or more. FEI
recognizes that its customers are using gas in different ways and amounts than they did in the
past and that reducing global carbon emissions is a key priority. Heating equipment installed in
new buildings and in retrofit situations is more efficient and, in some cases, results in a different
demand profile than the older equipment it replaces. Potential new demand from the
transportation and industrial sectors may also impact FEI's overall demand profile. While recent
demand history is appropriate for short-term demand forecasting, a method which relies on
modelling long-range changes in energy end uses is more appropriate for longer forecast
horizons.

The discussion of forecast future demand in this section is organized into the following three
demand categories:

e Residential, Commercial and Industrial: This is FEI's traditional base of residential,
commercial and industrial customers;

e Low-Carbon Transportation and Global LNG: These are FEI's CNG and LNG
customers, representing an important opportunity for FEI to build system load while
reducing GHG emissions; and

132 Gas savings from incremental new DSM activities are discussed in Section 5, Demand-side Resources.
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e Potential New Large Industrial Load: This represents the potential for substantial load
requirements from single, atypical industrial customers that could cause a large step
change in the annual demand forecast from one year to the next, such as Woodfibre LNG
project.

The modelling of forecast annual gas demand for each of these three categories is discussed
separately, as are the resulting demand forecasts. These forecasts are then summed to present
a view of total annual gas demand.

This section is organized as follows:

e Section 4.2 presents FEI's customer counts and demand as of 2019 forms the base year
for the 2022 LTGRP’s annual demand forecast;

e Section 4.3 explains and presents the forecasting of customers for each of the demand
categories over the forecast period of 20 years;

e Section 4.4 describes the methods used to forecast future demand for the 2022 LTGRP.
This section contains information about the Traditional Annual Demand Method, which is
used for short-term planning for the Residential, Commercial and Industrial Demand
Category, and the End Use Annual Method, which is FEI's long-term planning forecast
method for the 2022 LTGRP, for each of the demand categories described above;

e Section 4.5 explains the process of developing alternate future scenarios for FEI's
forecasting analysis. This section identifies the planning scenario for the 2022 LTGRP as
the Diversified Energy (Planning) Scenario and explains why the Reference Case is not
an appropriate planning forecast for the 2022 LTGRP. This section also explains the
critical uncertainties and modelling input settings used to model future demand for each
of the future scenarios, with additional explanation provided in Appendix B-3;

e Section 4.6 presents the demand forecast results for each of the demand categories
described above. This section also explains that the amount of electrification that has been
modelled in the Deep Electrification and Lower Bound scenarios is determined to be not
plausible and presents the context for limiting their further consideration within the 2022
LTGRP; and

e Section 4.7 presents the total annual demand for the Diversified Energy (Planning)
Scenario. Section 4.8 presents the demand results for all scenarios and Section 4.9
provides a summary and conclusion for Section 4.

4.2 20719 BASE YEAR DEMAND

The base year for FEI's demand forecasts and alternate future scenarios in the 2022 LTGRP is
2019. To meet an early 2022 filing date, FEI commenced the analysis phase of the 2022 LTGRP
in early 2020. During this phase, FEI needed to complete the Reference Case demand forecast
to inform the 2021 Conservation Potential Review. At that time, 2019 actual data was the most
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current data available. The following sections discuss the 2019 base year demand for the
Residential, Commercial and Industrial, LCT and Global LNG, and potential new large industrial
demand categories.

4.2.1 Residential, Commercial and Industrial, and LCT and Global LNG
Customers

At the end of 2019, FEI's customer base included more than one million customers. While
residential customers account for approximately 91 percent of the number of customers as shown
in Figure 4-1 below, there is a more even split among the residential, commercial and industrial
groups on an annual demand basis. The makeup of FEI's customer base and their demand
patterns has implications for infrastructure requirements and conservation goals as discussed
throughout this LTGRP.

Figure 4-1: FEI 2019 Customer Base and Demand Overview?!3

Customers by Sector Annual Demand by Sector

Y

Commercial Global LNG

9.32%
Ler and-/llndustrial ° 1.24%

Global LNG 0.10%
0.01% ’

4.2.2 New Large Industrial Demand

The purpose of examining alternative forecasts of large industrial customer additions is to make
sure that FEI understands what the impact of a very large demand customer on its system would
be and is prepared for such an event. An example of this potential step change in demand is the
expected addition of demand from the Woodfibre LNG project. By its nature, therefore, the current
annual demand for this category is zero and there are no current customers as of 2019. All existing
industrial demand is captured in Figure 4-1 as “Industrial”.

133 Due to the weather sensitive nature of residential and commercial demand, the base year demand for these
customers has been weather normalized.
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4.3 LONG-TERM CUSTOMER FORECAST METHOD AND RESULTS

4.3.1 Residential, Commercial and Industrial Customers

As an input into the annual demand forecast for Residential, Commercial and Industrial demand
FEI establishes a base customer forecast for these customer segments. FEI uses a well-
established method that remains consistent with previous LTGRP filings. The forecast of
residential customers is based on the Conference Board of Canada housing starts forecast for
BC, while commercial customers are forecast based on recent trends in growth for the commercial
customer group. The forecast of industrial customers includes existing customers at the end of
the base year (2019 year-end) along with any known commitments from customers to either join
or leave the system. Explanation of the customer forecast method is provided in Appendix B-1.

The 2022 LTGRP uses statistical 95 percent confidence intervals of historical customer additions
for each customer segment to augment the base customer forecasts with high and low uncertainty
bands. The high and low uncertainty bands act as alternative high and low customer additions
sensitivities to provide an understanding of what range of potential high and low customer forecast
trajectories could unfold over the planning horizon.

The base customer forecast is used in both the Traditional Annual Method and the End Use
Annual Method of demand forecasting. Section 4.5.3 explains how the LTGRP uses the different
customer forecast trajectories as one of the critical uncertainties for its scenario analysis in the
End Use Annual Method. It should be noted that considerations for future uncertainties around
end use energy, such as potential for new large industrial demand, or potential for electrification,
are addressed as part of the demand forecast and not as part of the customer forecast.

4.3.1.1 Residential Customer Forecast

Figure 4-2 shows the residential customer forecast by region in the bar chart along with the high
and low confidence intervals shown as the dark green and red lines. The FEI aggregate forecast
predicts a compound annual growth rate of 0.48 percent across the 20-year planning period, with
the regional distribution remaining relatively unchanged.
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Figure 4-2: Long-Term Residential Customer Forecast by Region®3*
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4.3.1.2 Commercial Customer Forecast

Figure 4-3 shows the commercial customer forecast, excluding LCT customers, by region in the
bar chart along with the high and low confidence intervals shown as the dark green and red lines.
The FEI aggregate forecast predicts a compound annual growth rate of 1.06 percent across the
planning horizon with the regional distribution remaining relatively unchanged.

134 In the 2022 LTGRP analysis, customer counts represent the number of FEI accounts. All 2022 LTGRP annual
demand, customer, GHG, and rate impact graphs, tables, and results exclude data for the Vancouver Island Gas
Joint Venture (VIGJV), BC Hydro Island Generation, and Company Use.
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Figure 4-3: Long-Term Commercial Customer Forecast by Region (Excluding LCT)
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4.3.1.3 Industrial Customer Forecast

The Company had 1,019 industrial customers at the end of 2019. At the time the long-term
forecast was prepared, there were no firm commitments for new industrial customers to take
conventional natural gas service or for existing customers to close their accounts. Hence, there
is no forecast growth or decline in the industrial customer forecast.

FEI notes the inclusion of a simple cycle gas turbine fueled by RNG in the preferred portfolio of
FBC’s 2021 Long Term Electric Resource Plan3® beginning in 2031. At the time of preparing the
2022 LTGRP, no firm request has been made by FBC for gas service from FEI, therefore this
addition has not been included in FEI's industrial customer (or demand) forecast at this time.
Further, FEI notes that since this facility would provide a peaking resource to FBC, its operation
would be for short durations only and as such the annual demand implications for FEI are
relatively small compared to the total industrial load over the forecast period. The implications of
such a customer addition for peak demand is discussed in Section 7.3.3.5.

135 FortisBC Inc. 2021 Long-Term Electric Resource Plan. Section 11.3.9, page 195, online at:
https://www.cdn.fortisbc.com/libraries/docs/default-source/about-us-documents/requlatory-affairs-
documents/electric-utility/210804-fbc-2021-lterp-lt-dsm-
plan.pdf?sfvrsn=9d1e2f27 0O#page=225&zo0om=100,92,114.
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Figure 4-4 below shows the long-term industrial forecast by region, excluding LCT customers,
along with the high and low confidence intervals shown as the dark green and red lines.

Figure 4-4: Long-Term Industrial Customer Forecast by Region (Excluding LCT)
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4.3.2 Low-Carbon Transportation and Global LNG Customer Forecast

For the LCT and Global LNG category, FEI does not create a base forecast of customer additions
over the planning horizon in the same way that it does for the Residential, Commercial and
Industrial Demand Category. This difference is because, for LCT, each customer represents a
fleet of vehicles that can vary widely in size from one customer to another. Growth in demand is
therefore caused by both the addition of new customers and the expansion of fleets belonging to
single customers. FEI discusses the demand forecast settings for the LCT and Global LNG
demand category in Sections 4.4.2 and 4.6.2.

4.3.3 New Large Industrial Customer Forecast

FEI's consideration of new large industrial customers is limited to two customers, each with
similar, very large annual demand. The first of these is Woodfibre LNG project, for which expected
demand and operational timing have been announced publicly. The second customer is a generic
industrial customer with a similar annual demand expectation to that of Woodfibre LNG project.
Such a customer has not currently been identified by FEI and is modelled generically to ensure
that FEI is assessing what system impacts might be required if such a customer were to come
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forward during the planning horizon. FEI incorporates either zero, one or two large industrial
customers in the future scenarios, as discussed in Section 4.5.3 and Appendix B-3.

4.4 [ONG-TERM ANNUAL GAS DEMAND FORECAST METHODS

This section discusses the methods that FEI used to forecast energy demand for the three
categories of demand: the residential, commercial and industrial customers, LCT and Global LNG
customers, and potential new large industrial customers, over the next 20 years. The amount of
gas that FEI expects its customers to use over the course of a year determines both the amount
of gas that FEI needs to acquire and transport on behalf of its customers on an annual basis, and
the number of units of energy per year over which FEI is able to recover its cost of service. Hence,
the forecast of annual demand is a key step in identifying the resources FEI needs to meet the
future energy needs of customers.

4.4.1 Residential, Commercial and Industrial Demand

FEI employs an End Use Annual Method to forecast long-term annual demand for energy on its
system. For this demand, FEI also uses a more traditional time series approach (the Traditional
Annual Method) to estimating future demand with which to compare the results of its End Use
Method. Since application of the Traditional Annual Method is limited to the residential,
commercial and industrial demand*®® and only used as a comparator to the End Use Annual
Method results, this section first explains the Traditional Annual Method, then discusses the End
Use Annual Method and finally presents the results of a jurisdictional review of demand
forecasting methods.

4.41.1 Traditional Annual Method of Demand Forecasting for the Residential,
Commercial and Industrial Demand Category

For the purpose of rate setting, FEI use its Traditional Annual Method to produce short-term
demand forecasts based on historical data and the short-term Forecast Information System (FIS),
which has been in use since 2002. Using historical data to prepare short-term time series
forecasts of future consumption is a common and accepted industry practice. This method
provides a high level of confidence for near-term business and operational decision making. The
Traditional Annual Method is described in detail in Appendix B-1.

By extending the short-term time series forecast, FEI uses the Traditional Annual Method to
produce a single BAU forecast. Extending the Traditional Annual Method over the longer-term
planning horizon for the LTGRP in this manner provides a reference point against which to
compare the outcomes of FEI's End Use Annual Method under various future scenarios. As it is
based on historical data, however, the Traditional Annual Method is limited in its ability to

136 The traditional time series forecast method cannot be applied to the LCT and New Large Industrial demand
categories since there is little historical information for these two categories on which to conduct such an analysis.
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incorporate rapid change in the planning environment and uncertainty in how the longer-term
future could unfold.

4.4.1.2 End Use Annual Method of Demand Forecasting for the Residential,
Commercial and Industrial Demand

For resource planning purposes, FEI uses the “End Use Annual Method” of demand forecasting.
As described in Section 2.4, end use energy solutions and the way in which customers are using
energy is changing and historical trends are not robust enough to provide the best basis on which
to forecast the long-term potential range of FEI's future demand. For this reason, FEI uses the
End Use Annual Method to demand forecasting which involves examining different ways that end
use trends in energy utilization could potentially impact future demand for gas. This method
produces a Reference Case annual demand forecast and enables FEI to examine how future
demand might unfold under alternate future scenarios.

In its Decision on the 2017 LTGRP, the BCUC directed FEI to update its detailed analysis of the
relative benefits and shortcomings of its particular end use method as compared to other end use
methods. The original analysis for the 2014 LTRP was completed by Boreas Consulting Ltd.
(Boreas). In that study, Boreas concluded that almost half of the 30 surveyed North American
entities use end use models for all or part of their long-term forecasts and that FEI's end use
model compares well with other North American end use methods. The update to the Boreas
study for the 2017 LTGRP was conducted by Energitix Consulting.**” Energitix confirmed that
using an end use demand forecasting method remains a common practice among gas and electric
utilities, particularly those that are of a similar size and facing similar challenges to FEI. Further,
while such utilities do tailor the end use modelling to address the specific challenges they are
facing over the planning horizon, the FEI modelling includes the key components that are common
to all of the end use modelling practices examined as part of the study. The Energitix study report
is included in Appendix B-2.

FEI has improved on its End Use Annual Method for the 2022 LTGRP to enhance FEl's ability to
examine the Reference Case annual demand forecast and analyse how annual demand behaves
across alternate future scenarios. Improvements®*® include:

e addition of new critical uncertainties;
e updated end use studies that provide key inputs to the base year data;

e acloser tie between the Conservation Potential Review (CPR) analyses and the end use
demand forecasting analyses;

e bringing new market intelligence in the transportation fuels industry to bear on the forecast
of CNG and LNG demand; and

137 While different consulting firms completed the respective demand forecasting reviews, the key individual leading
the study was the same, providing consistency between the studies.

138 |n its Decision on the 2017 LTGRP, BCUC directed FEI to provide a detailed explanation of any changes to its
demand forecast methodology as it evolves between now and the next LTGRP filing.
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¢ the addition of PowerBI data analytics interface to improve the ability to display and assess
forecasting results.

FEI engaged Posterity Group (Posterity) to support FEI in preparing the End Use Annual Method
forecast for the 2022 LTGRP. Posterity was instrumental in preparing FEI's 2021 CPR and 2017
LTGRP end use demand forecast. Posterity prepared an updated end use forecast model for FEI
based on learnings from the 2017 LTGRP.

The End Use Annual Method forecast process starts with developing a Reference Case forecast.
The Reference Case is based on end use patterns observed, as well as any new changes in law
or policy that will affect future demand and have been, or are quite certain of becoming, enshrined
in legislation, codes, standards or bylaws in and as of the base year. The Reference Case keeps
these patterns constant throughout the planning period. FEI and Posterity used the following data
sources to calibrate®®® the forecast model to FEI's 2019 base year actuals and to identify
Reference Case end use changes across the forecast horizon:

o FEI's 2021 Conservation Potential Review (2021 CPR);

e FEI's 2017 Residential End use Survey (REUS) which represents FEI's most recent REUS
at the time the forecast modelling was undertaken;

o FEI's 2019 Commercial End use Survey (CEUS) which represents FEI's most recent study
of its commercial customers; and

o Research and data analysis from the 2017 LTGRP which FEI included to utilize and build
upon work that had already been completed for the 2017 LTGRP.

The impact of DSM programs up to and including 2019 are implicitly included in the end use
characteristics identified for the base year, but the existing program activity is assumed not to
have any incremental impact through the planning period for the purpose of demand forecasting.
Section 5 separately discusses the impact of FEI's forecast future DSM programs.

4.4.1.3 Developing a Reference Case for Annual Demand for Residential,
Commercial and Industrial Demand

The Reference Case began with the development of a base year, in this case 2019. The base
year was built from customer account and weather-normalized consumption data, categorized by
region, rate schedule, and, for industrial and commercial customers, industry. Gas consumption
was further subcategorized by end use based on the detailed customer information in the 2021

139 The calibration process ensures that the sum total annual gas demand of all base year end uses in the End Use
Annual Method demand forecast model matches FEI's base year actuals.
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CPR and 2017 LTGRP, including end use consumption, market saturation“ and gas share.*!
As described in Section 4.4.1 above, some of this information has been derived from end use
surveys commissioned by the Company, while other aspects emerged from detailed building
modelling.

The resulting model, calibrated to match FEI's actual normalized sales of gas, is subdivided as
follows:

e Byregion: Lower Mainland, Vancouver Island, Whistler, Southern Interior, Northern BC4%;
o By sector: Residential, Commercial and Industrial;
e By segment (i.e., sub-sector):

o In residential—three dwelling types by detachment type, dominant heating fuel,
and vintage;

o In commercial—seventeen building types, by predominant use and building size
(office, retail, school, hospital, etc.);

o In industrial—thirteen plant types (mining, wood products, non-metallic minerals,
etc.);

e By rate schedule: one rate schedule in residential, six rate schedules in commercial, and
nine rate schedules in industrial; and

e By end use: ten residential, five commercial and seventeen industrial gas end uses.

Beginning with the calibrated base year, the Reference Case forecast was built using FEI's 20-
year customer forecast (discussed in Section 4.3), with new residential dwellings and commercial
floor area based on the account growth rates as identified in Section 4.3. Anticipated efficiency
improvements from minimum energy performance standards that are not associated with DSM
activities, such as the natural replacement of furnaces,'*® were incorporated in both existing
buildings and new construction. Anticipated changes in the saturation and gas shares for specific
end uses were also included. The End Use Annual Method forecast model provides the forecast
consumption values for each forecast year at the same level of granularity as the base year.

140 Market saturation is a percentage indicating what portion of the population of buildings has a given end use. For
end uses such as space heating and water heating, this is assumed to be 100 percent of dwellings. For an end use
such as clothes drying, where the logical unit of analysis is the appliance, the percentage is the number of clothes
dryers divided by the number of dwellings. Market saturation in the commercial sector is based on the percentage
of building floor space with a given end use, instead of percentage of dwellings. Market saturation is not employed
in the industrial model, saturation is taken into account in the overall end use consumption for a given plant type.

141 Gas share is the percentage of the energy end use that is supplied by gas. For clothes dryers, for example, this
translates into the percentage of dryers that are gas-fired. Note that that gas share is based on the percentage of
useful energy supplied to accomplish the end use (i.e., the tertiary load); actual energy consumption equals tertiary
load divided by the efficiency of the appliance that meets this load.

142 The region names specified in FEI's End Use Annual Method demand forecast method are independent from FEI's
internal service areas that may appear in other regulatory submissions or short-term forecasts.

143 Anticipated efficiency improvements from minimum energy performance standards are incorporated in existing
buildings when old equipment is replaced and new construction when new equipment is installed.
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Figures 4-5 and 4-6 below display Reference Case results using the End Use Annual Method
demand forecast of annual demand by sector and by region. Overall, the Reference Case annual
demand forecast shows slight growth, driven by growth in the commercial and residential sectors

as shown in Figure 4-5 below.

Figure 4-5: Reference Case Annual Demand Forecast for Residential, Commercial and Industrial
by Rate Schedule
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Figure 4-6: Reference Case Annual Demand Forecast for Residential, Commercial and Industrial
by Region
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4.41.4 Comparing the Traditional Annual and End Use Annual Methods for
Forecasting Residential, Commercial and Industrial Annual Demand 44

As discussed above, FEI's End Use Annual Method, which is used to create the Reference Case,
differs in a number of ways from the Traditional Annual Method, which is used to create the BAU
forecast. Comparing the Reference Case forecast with the BAU forecast shows that the results
of the End Use Annual Method and the Traditional Annual Method are reasonably aligned for a
future that remains relatively unchanged from conditions present as of the base year. This
comparison thus provides additional confidence that FEI's End Use Annual Method provides a
sound approach for examining alternate future scenarios.

Figure 4-7 below compares the BAU forecast annual demand with the Reference Case forecast.
By the end of the planning period, the two forecast methods differ by only five percent. This
variance is due to the various differences between the two methods. One of these differences is
that the BAU forecast is based on intrinsic historical end use trends, whereas the Reference Case
limits itself to fully known, legally enshrined, and mandatory or highly-assured future changes!#®
in trends. For example, the BAU forecast is influenced by historical trends due to changes in
energy performance codes and standards, while the end use method Reference Case only
accounts for such changes that are already legally enshrined and are or will be mandatory during

144 BCUC Directive No.2 from the 2017 LTGRP decision directs FEI to “continue use of its Traditional Annual Method
as a comparison to test its End Use Method until such time as the BCUC approves a new demand forecast
methodology.”

145 By their nature, such assured future changes are limited to the near future, since the farther into the future changes
are estimated to occur, the more uncertain they become.
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the forecast horizon, such as a building code amendment that has been announced but not yet
implemented. By the same token, the BAU forecast includes historical DSM program patrticipation
trends, whereas the End Use Annual Method Reference Case relies on specific assumptions
regarding future changes in equipment characteristics and adoption but not DSM programs.

Across the LTGRP planning horizon, FEI uses the End Use Annual Method Reference Case to
plan for its forecast long-term annual demand. Please refer to Appendix B-1 for more detailed
results from the BAU forecast.

Figure 4-7: Comparing the End Use Reference Case and Traditional BAU Annual Demand Method
Forecast Results
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4.4.2 End Use Annual Method of Demand Forecasting for the Low-Carbon
Transportation and Global LNG Category

This section describes FEI's forecast of annual demand for conventional natural gas as a LCT
fuel, which has emerged as a growing market in BC, both for CNG and LNG customers. An
important benefit of using CNG and LNG as a transportation fuel is the carbon emission reductions
that result from displacing higher carbon fuels such as diesel and bunker oil. The GHG emission
reductions resulting from FEI’s forecast of CNG and LNG demand are discussed in Section 9.2.

4.4.2.1 CNG Transportation Demand Forecast Method

To derive the CNG demand forecasts, FEI formulated the CNG demand forecast settings
(Reference, Planning, High, Low) by accounting for commitments that have been made by
customers to take CNG supply and by forecasting the impacts of a variety of factors. These factors
include inflation, discussions on new station builds, vehicle incentive applications, regulatory
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changes that are expected to drive conventional natural gas adoption and assumptions regarding
adoption rates based on past experience. Section 1.2.1 of Appendix B-3 provides a more detailed
explanation of the CNG demand settings.

To determine the percentage of BC's CNG market that will be captured in the forecasts, FEI
determined the eligible market size by first quantifying the size of the diesel fuel and conventional
natural gas market for transportation in BC. This data was obtained from Natural Resource
Canada’s (NRCan) Transportation Sector — British Columbia and Territories database, which
displays the 2018 fuel consumption for the transportation sector by fuel type.*® This fuel
consumption database provided the basis for the 2018 market size, which was then escalated by
a forecast growth rate fuel consumption calculated from the Canadian Energy Report Update.'#’
This report is a forecast of Canada’s energy supply and demand projections to 2050. The sectors
included in the market size assessment were freight trucks, medium duty trucks, heavy duty
trucks, school buses and urban transit and inter-city buses.

4.4.2.2 LNG Transportation and Global LNG Demand Forecast Method

The forecast settings developed for LNG transportation customers are the same as those for CNG
transportation customers (Reference, Planning, High, Low). The forecast settings for global LNG
demand are similar except that since the Reference setting assumes no global LNG demand
beyond the first two years of the forecast period, there is no Low setting. Appendix B-3, Section
1.2.1 provides additional explanation of the LNG transportation and global LNG demand forecast
settings.

FEI supplies LNG to customers from the Tilbury LNG facility in the Lower Mainland and the Mt.
Hayes LNG facility on Vancouver Island. FEI formulated the LNG demand forecast by accounting
for commitments that have been made by customers to take LNG supply, and by forecasting the
impacts of a variety of factors. These factors include the availability of Original Equipment
Manufacturer (OEM) technology capable of adopting conventional natural gas, regulatory
changes (see Section 2.2.2.3) that are expected to drive conventional natural gas adoption and
assumptions regarding adoption rates based on past experience for some of the market
segments. A description of the key factors affecting the LNG market is provided below. While the
key early adopters of LNG in BC were on-road heavy-duty trucking customers, conventional
natural gas engines that are able to haul in excess of 80,000 pounds have recently been
discontinued. On-road heavy duty trucking customers are now unable to replace or add additional
15L vehicles to their fleets, resulting in lower demand and decelerating LNG adoption for on-road
trucking. LNG for the mining sector has also developed slower than expected for mine haul trucks
and remote power generation. The key market that has emerged over the past years, however,
is high horsepower applications for marine vessels.

146 Appendix F-11: NRCan, Transportation Sector — British Columbia and Territories (2018), online at:
http://oee.nrcan.gc.ca/corporate/statistics/neud/dpa/menus/trends/comprehensive/trends_tran_bct.cfm.

147 Appendix F-12: Canada Energy Regulator, “Canada’s Energy Future 2021: Update — Energy Supply and Demand
Projections to 2050 - Figure Data” (2021), online at: https://www.cer-rec.gc.ca/en/data-analysis/canada-energy-
future/2021/index.html.
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The two key marine segments that FEI has targeted are the short sea segment'*® and the trans-
Pacific segment. FEI currently offers truck-to-ship fueling for regional ferry and small vessel
operators. FEI is focused on supporting the ship-to-ship LNG fueling for trans-Pacific vessels
requiring larger LNG transfer volumes. FEI expects to be able to supply ship-to-ship LNG fueling
through a marine bunkering jetty connected to the Tilbury LNG facility. The jetty project is currently
under development by an FEI affiliate. Final approvals for the marine jetty project are expected in
2023 with the marine jetty to be in service by the middle of 2024. FEI is also actively pursuing the
LNG market for trans-Pacific exports by an International Organization for Standardization (ISO)
container, using the truck loading bays at Tilbury. FEI has had some success in this market prior
to the recent pandemic-related issues with international shipping and expects the market to
continue to grow going forward.

4.4.3 End Use Annual Method of Demand Forecasting for the New Large
Industrial Demand Category

FEI's forecast for new large industrial customer demand has evolved as a result of interest from
industry that would use substantial amounts of conventional natural gas as a feedstock to locate
in BC. FEl is currently developing the Eagle Mountain Woodfibre Gas Pipeline (EGP) Project that
would expand the existing gas pipeline that runs between Coquitlam and a site near Squamish to
provide pipeline service to Woodfibre LNG project, a new LNG processing and export facility,
which has announced its intention to proceed to construction. The addition of the anticipated
Woodfibre LNG project load would add significant demand, modelled for the LTGRP at 95 PJ of
conventional natural gas annually.

The interest by this large industrial user of conventional natural gas in locating in BC has caused
FEI to consider what impacts the potential for a second large industrial customer locating in BC’s
Lower Mainland could have on the conventional natural gas system in the region. While there is
no firm proposal for such service, FEI believes it is important to consider this possibility in its long-
term planning. FEI has based the annual demand for this second facility on that of the Woodfibre
LNG project (95 PJ annually)

The forecast considerations for new large industrial customer load are limited to either zero, one
or two such large industrial facilities. FEI expects the Woodfibre LNG project demand to
materialize. Due to the length of time for decision making, locating and constructing such a large
project, FEI does not see a need at this time to consider more than two such facilities materializing
over the next 20 years.

4.5 ALTERNATE FUTURE SCENARIOS AND CRITICAL UNCERTAINTY
SETTINGS

In order to examine different ways that the future could potentially unfold to impact the amount of
demand, FEI has developed, in consultation with stakeholders, a range of six alternate future

148 Short Sea is considered by FEI to be the segment that includes marine vessels that transit intra-provincial waterways
to move goods and passengers.
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scenarios (in addition to the Reference Case) within which changes in demand can be modelled
using the End Use Annual Method discussed above.

This section explains the alternate future scenarios and describes how the settings for each of
the Critical Uncertainties — those factors that could substantially impact future demand and which
remain relatively uncertain — have been determined for each scenario and applied to the forecast
modelling. Consistent with the Reference Case, 2019 formed the base year data for all six
alternate future scenarios.

Section 3 of this LTGRP provides a detailed discussion of FEI's Clean Growth Pathway. FEI
believes that a diversified pathway in which both the existing gas and electricity systems within
BC have an important role to play in decarbonizing energy use in the province, is critical to a
successful, reliable, resilient and cost-effective energy future, and that the Clean Growth Pathway
plays a critical role. As such, FEl is designating the Diversified Energy (Planning) Scenario as its
planning scenario for the 2022 LTGRP.

The following sections first describe the Diversified Energy (Planning) Scenario as FEI's planning
scenario, followed by a discussion of how the critical uncertainties were determined and used to
identify the alternate future scenarios. FEI also explains the settings for each of the critical
uncertainties that apply to the three demand categories (Residential, Commercial and Industrial,
LCT and Global LNG, and new large industrial demand) and cause future demand forecasts to
unfold in different ways in each of the future scenarios.

4.5.1 Identifying FEI's Planning Scenario — The Diversified Energy (Planning)
Scenario

The Diversified Energy (Planning) Scenario sets the planning context for FEI's 2022 LTGRP and
the actions FEI will take over the next four years to ensure it can meet customers’ energy needs
over the planning horizon and beyond. For the residential, commercial and industrial demand
category, the Diversified Energy (Planning) Scenario meets the BC GHGRS cap on carbon
emissions for gas utilities. Section 9.2 presents the GHG reductions that result from the
residential, commercial and industrial demand category as it relates to the GHGRS emissions cap
for gas utilities.

In the Diversified Energy (Planning) Scenario, FEI models future changes needed to pursue its
Clean Growth Pathway and meet decarbonization targets. The Diversified Energy (Planning)
Scenario includes essential elements of the Clean Growth Pathway, such as accelerated
acquisition of renewable gas supply, growth in the use of low-carbon gas as a transportation fuel,
and electrification!® initiatives in BC that impact gas demand. As these elements were not
established within the trends present in 2019, they are not reflected in the Reference Case
demand forecast.

149 The Diversified Energy (Planning) Scenario is modelled with the assumption that 25% of residential and commercial
gas demand, and 10% of industrial gas demand is electrified by 2050, with a straight line interpolation for each year
of the forecast period.
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In analysing the energy planning environment in BC, it was clear to FEI that a Diversified Energy
(Planning) Scenario must be the solution to meeting the growing energy needs of British
Columbians and reducing carbon emissions over the next 20 years and beyond. The Diversified
Energy (Planning) Scenario depends on the utilization and improvement of both the gas and
electric systems, maximizing all available energy resources. It represents a future in which the
need for robust, reliable and resilient gas and electric infrastructure is embraced and promoted
by government and municipal policy actions, and where customers’ energy use decisions are
influenced by near term signals that minimize the longer term costs of decarbonization and energy
capacity challenges in BC. The integrated nature of these energy systems establishes a higher
level of resiliency than relying on one system over the other and allows a multi-pronged approach
to energy solutions that reduces carbon emissions in BC and globally. Working together, these
systems enable the integration of a broader range of local, innovative energy solutions to meet
community and customer needs and support a broader range of industry and economic
development in BC.

Customer growth for both electric and gas utilities is part of the Diversified Energy (Planning)
Scenario. In this scenario, FEI undertakes high levels of DSM over the planning horizon, and an
aggressive transition to renewable and low-carbon gas takes place early in the planning horizon
and continues. Growth in the use of gas as a transportation fuel to reduce carbon emissions in
the transportation sector takes place and is larger in the Lower Mainland than in other regions of
the province, particularly in the marine transportation sector.

In the following sections, FEI examines its Diversified Energy (Planning) Scenario against a
number of other annual demand scenarios that represent possible other futures that could unfold.
These alternate future scenarios are informed by FEI's examination of the BC energy planning
environment as well as feedback from stakeholders, interveners and the BCUC as part of this and
prior LTGRP processes.

4.5.2 Identifying and Developing Alternate Future Scenarios for End Use
Analysis

For the 2022 LTGRP, FEI developed six alternate future scenarios, including the Diversified
Energy (Planning) Scenario described above, to provide insight into the impact on demand of a
broader range of potential future conditions than has been examined in previous LTGRPs. FEI
developed these scenarios based on critical uncertainties for annual demand, which represent
future conditions that could have the biggest impact on FEI's business. FEI identified these critical
uncertainties with input from the scenario analysis work for the 2017 LTGRP, and both internal
FEI stakeholders and members of the external RPAG, as well as from themes that emerged from
the 2022 LTGRP’s community engagement workshops. The Reference Case provides a baseline
against which the forecast demand under the six alternate future scenarios can be examined.

Following a standard scenario planning approach, FEI's scenario analysis proceeded in four
steps:
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1. Evaluating planning environment variables and identifying critical uncertainties;

2. Determining the number of outcomes (called settings) and their broad qualitative
boundaries for each selected critical uncertainty;

3. Determining plausible combinations of outcomes for each critical uncertainty and creating
reasonable scenario plotlines for annual demand; and

4. Populating quantitative data into the outcomes for each critical uncertainty and iterating
with internal and external stakeholder feedback.

The first step in the above list intends to focus the scenario analysis by determining which of the
many variables in the planning environment should be used to alter the Reference Case into
alternate future scenarios. This involves selecting the most impactful and most uncertain
variables. Figure 4-8 below illustrates how FEI classified planning environment variables for this
first step.

Figure 4-8: Classification of Planning Environment Variables

Impactful
Cnt'cf"l Critical
Determined .
. Uncertainties
Variables
Determined Uncertain
Minor .
] Minor
Determined .
) Uncertainties
Variables

Not Impactful

FEI intentionally held each step separate from the other steps. Selecting critical uncertainties first,
and then determining their qualitative boundaries before generating the plotlines and populating
guantitative data, guards against inadvertently favoring certain visions of the future over others
by presupposing scenario results rather than focusing on inputs.

FEI has grouped the critical uncertainties under demand (residential, commercial and industrial),
supply (renewable and low-carbon gas supplies) and transportation (new demand for gas as a
transportation fuel) uncertainties. The 2022 LTGRP’s critical uncertainties break down as
described below.
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e Residential, Commercial and Industrial Demand:

o Economic growth, represented by account growth values and increases in
commercial and industrial floor area in the forecast model,

o Conventional natural gas commodity price, based on a multitude of third-party
forecasts (this accounts for price changes motivated by various factors, such as
demand-supply balance or upstream regulatory changes);

o Carbon price, which accounts for provincial and federal carbon pricing actions and
is agnostic to the specific pricing mechanism (the forecast model simply assumes
a stream of price values without identifying, for example, whether these are the
result of a carbon tax or a cap and trade system);

o Non-price policy levers, which account for changes in the building code, energy
performance standards, and any requirements for switching from one fuel type to
another (e.g., district energy systems!®?).

e LCT and Global LNG Demand:

o Demand for CNG and LNG in the conventional natural gas for transportation sector
and for global LNG demand. Demand for these fuels impacts FEI's system and
reduces GHG emissions as CNG and LNG displace fuels that emit more GHGs.

e New Large Industrial Customer Demand

o The potential for one or two new large industrial facilities to require substantial
annual amounts of gas. As discussed in Section 1.3 of Appendix B-3, the two
potential large demand industrial facilities considered within the scenarios are each
either added to the system, or they are not. These demand additions each cause
step change increases in demand in the year in which they are assumed to become
operational within the scenarios.

e Supply and GHG emissions:

o Renewable and low-carbon gas supply options (CCUS assaociated with gas use,
hydrogen, RNG, syngas and lignin). While not demand uncertainties, renewable
and low-carbon supply options are modelled along with demand uncertainties
across the scenarios to understand how gas demand can be met while reducing
GHG emissions relative to historical emissions at a point in time (i.e., 2007) or
relative to a scenario where load is primarily met with conventional natural gas
(i.e., the Reference Case).

150 As noted in Section 2.3.4, some BC municipalities are pursuing goals to supply 100 percent of their energy needs
via renewable and low-carbon sources by 2050. Some of these municipalities are encouraging deployment of district
energy systems. In the near term, such district energy systems may rely on gas but municipalities may intend to
shift these to other fuel sources in the long term.
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4.5.3 Critical Uncertainty Input Settings for Each Future Scenario

Table 4-1 below summarizes the six alternate future scenarios that FEI has modelled, including
the Diversified Energy (Planning) Scenario described in Section 4.5.1 as FEI's planning scenario.
Scenario descriptions, input settings for each critical uncertainty, and a brief discussion of each
scenario’s specific attributes is included. This table does not include the Reference Case because
the Reference Case sets the baseline for the scenario analysis by using the Reference setting for
all critical uncertainties. The Reference setting for each of the critical uncertainties is based on
the expectation of what would happen if the conditions for that uncertainty remained as they were
known to be as of the base year. As such, using the Reference setting for all of the critical
uncertainties results in the Reference Case forecast. Based on the Reference Case, the scenario
analysis alters the outcomes of each critical uncertainty to be higher or lower, or accelerated or
delayed, compared to the Reference setting. In some cases (electrification in the Diversified
Energy (Planning) Scenario, for example), settings may be assumed to change moderately from
the Reference setting over the panning horizon, but not to the extent the change would be
considered high or low. A setting of ‘Planning’ indicates that the input value for that critical
uncertainty is what FEI expects it to be in the Diversified Energy (Planning) Scenario. Appendix
B-3 provides further explanation of the scenario analysis method and the critical uncertainty
settings for each of the demand categories.

Table 4-1: Alternate Future Scenario Summary

Scenario Description Input Settings Discussion

Residential, Commercial and Industrial
Demand Category
Appliance In general, the
The BC economy Standards Reference outcomes of the
experiences higher-than- multiple critical
average growth. Carbon Price Low uncertainties can offset
Infrastructure each other’s impact on
development in other Customer Forecast High annual demand but
regions, coupled with this scenario combines
extraction infrastructure Fuel Switching Reference all outcomes that
dev_elopment in BC, keep New CareiuEien would increase annugl
regional gas supply Code Delayed deman_d. As such, this
abundant. Continued scenario represents
Upper Bound | electoral strength within Retrofit Code Reference one of two boundary
the right political scenarios that frame
spectrum causes Natural Gas Price Low the scenario analysis.
governments to focus on Low-Carbon Transportation and The Upper Bound
issues other than climate Global LNG Demand Category scenario informs those
policy. The BC conditions that FEI can
government keeps LCT Demand High monitor to understand
supporting LNG exports Global LNG _ in advance if demand
and LCT as cost- Demand High is trending higher than
effective existing carbon ; expected, but is not
solutions. New Large Industrial Demand the basis on which FEI
Category plans.
Industrial Demand High
Growth 9
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FORTIS BC

Input Settings

Scenario Description

Discussion

Residential, Commercial and Industrial
Demand Category

Appliance
Standards Reference
The Diversified Energy Carbon Price Reference
(Planning) Scenario's key
planning assumptions Customer Forecast Reference
build upon a diversified
Moderate

approach to energy
delivery and emissions
reductions to British

deliver low-carbon
energy solutions to

Fuel Switching

electrification

Global LNG Demand Category

customers. FEI uses the LCT Demand Planning

Diversified Energy

(Planning) Scenario as Global LNG Planning
Demand

its planning scenario.

New Large Industrial Demand

Cate

gory

Industrial Demand
Growth

Planning

Columbians. Under this Natural Gas Price Reference 'Ig?veezﬁgng%?g(;f the
. Lo scenario, customer New Construction . .
[E)|ver5|f|ed growth occurs for both Code Reference (Plgr)tnmg% Sf[:_enarlo
nergy electric and gas utilities i and Its selection as
(Plannlng) and the existing gas Retrofit Code Reference ECEeI:aF;IISTSnIF:%VIded in
infrastructure is used to Low-Carbon Transportation and Section 4.5.1.
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FORTIS BC

Scenario Description

Input Settings Discussion

Residential, Commercial and Industrial
Demand Category

renewable gases, CCUS,
and LCT. Upstream
methane emissions
regulations increase

Low-Carbon Transportation and
Global LNG Demand Category

Appliance
Standards Reference
The BC government i )
concludes that price Carbon Price High Use of price signals
signals and more instead of carbon
ambitious upstream Customer Growth Reference regulation within the
emissions reductions o planning environment
provide the best solution Fuel Switching Reference as described in this
for carbon abatement : . scenario also creates
. Natural Gas Price High o
and refrains from other favourable conditions
forms of regulation. The New Construction for FEI to implement its
Price-Based | price signals boost Code Reference Clean Growth
Regulation development of ) Pathway. Exclusion of
Retrofit Code Reference

future demand from
the Woodfibre LNG
project in this scenario
allows FEI to examine

regional gas commodity LCT Demand High the unexpected, but
costs. The policy Global LNG still plausible situation
environment has limited Demand Reference in which that facility

impacts on economic
growth and LNG Exports.

New Large Industrial Demand

Category

Industrial Demand
Growth

Reference

does not proceed.
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FORTIS BC

Discussion

Scenario

Economic
Stagnation

Description

In this scenario the BC
economy tightens,
influenced by other North
American and global
trends, leaving fewer
dollars available to the
government and utility
customers in BC to
aggressively pursue
decarbonization
initiatives. Regional
growth in conventional
natural gas demand
slows, keeping BC'’s gas
demand/supply balance
abundant. Global
economic performance
reinforces trends towards
the right political
spectrum and causes
governments to focus on
areas other than climate
policy. The economic
environment has some
negative impact on LNG
exports and significant
negative impact on
conventional natural gas
as a transportation fuel.
This scenario is not
intended to model a 20-
year recession, but
rather a general trend
over the planning horizon
in which spending is
reigned in.

Input Settings

Residential, Commercial and Industrial

Demand Category

While FEI does not

apply sophisticated

econometric modelling
to its demand
forecasting analysis,

é‘g Fi::;;‘ées Reference
Carbon Price Low
Customer Growth Low
Fuel Switching Reference
Natural Gas Price Low
New C&r)\sguction Delayed
Retrofit Code Reference

this scenario allows
examination of a future

Low-Carbon Transportation and
Global LNG Demand Category

in which poorer
economics prevail and

LCT Demand

Low

impact energy trends
and related policy to a

Global LNG
Demand

Reference

greater extent.

New Large Industrial Demand

Cate

gory

Industrial Demand
Growth

Reference
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Scenario

Deep
Electrification

Description

The BC government
does not increase carbon
taxes to avoid electoral
backlash but uses all
other policy levers to
electrify the economy in
order to achieve
domestic carbon
abatement. Government
also promotes CCUS for
non-electrified sectors.
Such policies create
constraints for the BC
economy and reduce the
uptake of LCT solutions
and renewable gases. To
support economic
growth, the BC
government supports
LNG exports to other
jurisdictions. Despite
these exports, the
domestic shift towards
electricity causes a
regional conventional
natural gas supply glut,
leading to low regional
gas prices.

Input Settings

Residential, Commercial and Industrial

Demand Category

Appliance

Standards Accelerated

Carbon Price Reference

Customer Growth Low

Accelerated

RUEIE witeiny electrification

Natural Gas Price Low

New Construction

Code Accelerated

Retrofit Code Accelerated

Low-Carbon Transportation and
Global LNG Demand Category

LCT Demand Low
Global LNG Plannin
Demand 9

New Large Industrial Demand
Category

Industrial Demand

Growth Reference

Discussion

In this scenario,
electrification is the
primary avenue utilized
by the BC Government
to decarbonize the BC
economy. This in turn
causes a decrease in
annual gas demand.
Coinciding with this
decrease in annual
gas demand are
corresponding
increases in electricity
annual and peak
demand that are not
fully modelled in FEI's
annual gas demand
analysis, and which
are anticipated to
make a deep
electrification not
plausible as described
in Section 4.6.1.1
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FORTIS BC

Scenario

Lower Bound

Description

The BC economy
experiences lower-than-
average growth as part
of global economic
stagnation. This reduces
investment in regional
gas supply so much that
BC's demand balance
becomes constricted.
Global economic
performance reinforces
trends towards the right
of the political spectrum
in other jurisdictions but
causes a counter-
movement to the left in
BC. This causes the BC
government to focus on
climate policy and
electrification without
support for renewable
gases, CCUS, LNG
exports, or LCT.

Input Settings

Residential, Commercial and Industrial

Demand Category

é& [;I:ja;ges Accelerated
Carbon Price High
Customer Growth Low
Extensive

RS ST electrification

Natural Gas Price High

New Construction

Code Accelerated

Retrofit Code Accelerated

Low-Carbon Transportation and
Global LNG Demand Category

LCT Demand Low
LNG Export Reference
Demand

New Large Industrial Demand
Category

Industrial Demand

Growth Reference

Discussion

This represents the
second of the two
boundary scenarios.
This scenario is
designed to represent
the most extreme, low-
gas-demand scenario
from an annual
demand perspective.
In addition to deep
electrification policies,
all other critical
uncertainties that could
act to reduce gas
demand do so.
However, in this
scenario, like the deep
electrification scenario,
the requirement for
corresponding
increases in electricity
energy and peak
demand requirements
that are not fully
modelled in FEI's
annual gas demand
analysis are
anticipated to make
the lower bound
annual demand
scenario not plausible
as described in
Section 4.6.1.1

The modelling process involved turning each of these assumptions into concrete changes to the
input values for buildings in the three sectors. For example:

¢ In response to higher or lower gas prices, adjustments were made to the number of new
buildings using gas for specific end uses, or to the number of existing buildings whose
owners might opt to change fuels when equipment needs replacement.

e The policy environment affects assumptions about the number of customers who would
opt to install energy-efficient equipment naturally, without influence from utility programs.

e Assumptions for developing district energy systems resulted in adjustments to the fuel
shares for those options: increases in those fuel shares would generally displace the
demand for gas.

o Renewable energy systems include systems such as geo-exchange, waste heat recovery,
and solar thermal energy and can be stand alone or part of a district energy system. This
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has the effect of displacing gas consumption, particularly for space and water heating in
commercial buildings and apartments. With limited but growing market penetration of low-
carbon thermal energy systems, FEI must continue to monitor this growth to gauge its
impact over time on its gas infrastructure, annual and peak day demand, system capacity
needs and rate design.

The model results for the six scenarios have the same level of granularity as the Reference Case.
FEI does not assign probabilities to the scenarios. Rather, the six scenarios (considered together)
provide a range of future demand that FEI will need to consider over the next 20 years. Please
refer to Appendix B-3 for a detailed explanation of the end use demand forecast scenario
parameters.

4.6 END UseE ANNUAL METHOD DEMAND FORECAST RESULTS BY
SCENARIO

This section presents the demand forecast results for each of the Residential, Commercial and
Industrial, the Low-Carbon Transportation and Global LNG and the New Large Industrial
Customer demand categories for all of the planning scenarios.

4.6.1 Residential, Commercial and Industrial Customer Demand Category

Figure 4-9 below displays the End Use Annual Method demand Reference Case and scenario
results for the residential, commercial and industrial demand category across all regions for each
of the scenarios described in Table 4-1. This figure shows that the range of annual demand
forecast scenarios is sufficiently broad to ensure that FEI has examined the potential for quite
different futures to unfold over the planning horizon.
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Figure 4-9: Annual Demand Scenarios — Residential, Commercial and Industrial Sectors
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4.6.1.1 Lower Bound and Deep Electrification Scenarios for Residential, Commercial
and Industrial Demand not Plausible

While the Lower Bound and Deep Electrification scenarios are useful for examining a full range
of possible future actions and testing the boundaries of the critical uncertainties that can change
the way energy is used in the future, there are significant implications for electricity demand,
particularly with regard to peak capacity requirements, system resiliency and economic
implications, that cannot be reconciled for these scenarios. Both of these scenarios assume that
100 percent of residential and commercial demand for gas is switched to electricity by 2050, and
that 30 percent of industrial demand is switched to electricity in the Lower Bound scenario and 20
percent in the Deep Electrification scenario over that time period.

A number of studies have shown that an electrification pathway to decarbonization is more costly
and riskier than a diversified pathway, in which the existing gas infrastructure is optimized and
utilized to deliver low-carbon energy to customers in combination with a strong and resilient
electricity system. In Section 3.7 and Appendix A-9, FEI has presented a number of these reports,
including:

e The UBC CERC report, “Clean Energy Pathways to Meet British Columbia’s
Decarbonization Targets”;
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e The University of Victoria’s “Decarbonization of the building heating system in Metro
Vancouver: comparison of two transition pathways”;

o The Canadian Gas Association Report, “Implications of Policy Driven Electrification in
Canada”;

o The American Gas Association report, “Building a Resilient Energy Future: How the Gas
System Contributes to US Energy System Resilience by Guidehouse”;

e FortisBC’s own report, “Pathways for British Columbia to Achieve its GHG Reduction
Goals”, also completed by Guidehouse; and

¢ A number of other studies from other jurisdictions in Canada and Europe.

These studies consider growth in energy demand and the challenges of meeting peak energy
requirements under increasingly volatile weather extremes and recognize the benefits that both
systems have for a more diverse, reliable and resilient overall energy system for the province. No
credible alternative study has been brought forward for BC’s energy system that fully examines
the long-term implications and costs of full electrification of the province’s entire energy
infrastructure.

Both the Lower Bound and the Deep Electrification scenarios create technical and logistical
requirements for alternative energy systems to be able to manage the scale of shifting energy
resources that are not plausible, particularly to support peak energy, reliability and resiliency
requirements. Since the Lower Bound scenario is a mechanical scenario that does not have a
logical explanatory narrative, but simply examines what demand would look like if all settings were
set to minimize demand as much as possible, it is considered untenable, and no further
examination of this scenario is conducted in the 2022 LTGRP. As such, it is excluded from the
remainder of this section. While the Deep Electrification scenario is also considered by FEI to be
not plausible, some useful insights can be gained by examining its impact on the gas and
electricity systems in BC. As such, the Deep Electrification scenario is examined through the
remainder of this LTGRP to facilitate the reader’s consideration of the extent of the challenge that
deep electrification implies for BC’s energy systems.

The majority of scenarios, including the Diversified Energy (Planning) Scenario, cluster within a
narrower annual demand range since outcomes across critical uncertainties offset each other’s
impact on annual demand. In the Diversified Energy (Planning) Scenario, overall demand in the
residential, commercial and industrial sectors declines very slightly as DSM activities and a
moderate amount of electrification are largely, though not entirely, offset by new customer
additions.
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4.6.1.2 End Use Annual Method Demand Forecast Results for Residential,
Commercial and Industrial Customers — By Sector

Figure 4-10 below displays the annual demand scenarios for the residential sector.

Figure 4-10: Annual Demand Scenarios — Residential Sector
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Some key observations from Figure 4-10 are as follows:

e The Upper Bound and Economic Stagnation scenarios differ in their customer growth
assumption only. Since new residential customers are using less gas and the difference
between the high and low customer growth is modest, the difference in demand for these
scenarios is not large.

o The deep electrification scenario shows a steep decline in demand for gas. As discussed
in Section 4.6.1.1, the deep electrification scenario has implications for electricity supply
in BC that makes such a scenario unrealistic, but is important for a full understanding of
the long term implications of near term decisions on electrification.

e The remaining three scenarios are also closely aligned. The difference between the
Reference Scenario and the Diversified Energy (Planning) Scenario includes a degree of
electrification occurring over the planning horizon.s?

151 The Diversified Energy (Planning) Scenario assumes that by 2050, 25 percent of commercial and residential gas
demand will be electrified.
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To provide further insight into the Diversified Energy (Planning) Scenario, Figure 4-11 shows the
annual demand forecast for the top three end uses in the residential sector under the Diversified

Energy (Planning) Scenario.
Figure 4-11: Diversified Energy (Planning) Annual Demand — Residential Sector Top End Uses
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Figure 4-12 below displays the annual demand information for the commercial sector in all regions
for each scenario.

Figure 4-12: Annual Demand Scenarios — Commercial Sector
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Some key observations from Figure 4-12 are as follows:

e The difference between the Upper Bound and the Economic Stagnation scenario results
illustrates the impact of the differing customer growth settings on the commercial sector
annual demand.

¢ As with residential demand, the deep electrification scenario shows a steep decline in gas
demand in the commercial sector due to electrification.'®? As discussed in Section 4.6.1.1,
the lack of a viable alternate energy source to take on this much demand over that time
frame makes this scenario unreasonable, but important for considering near-term decision
making regarding electrification to avoid future unintended consequences.

e The remaining demand scenarios are fairly narrowly clustered, with the difference
between the Reference Case and Diversified Energy (Planning) Scenario again being
primarily the consideration of some electrification in the Diversified Energy (Planning)
Scenario and not in the Reference Case over the planning horizon®3

Figure 4-13 below displays the annual demand scenarios for the industrial sector in all regions.
Figure 4-13: Annual Demand Scenarios — Industrial Sector
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Some key observations from Figure 4-13 are as follows:

152 Deep Electrification Scenario assumes 100 percent of gas load in the commercial sector will be electrified by 2050.
153 |n the Diversified Energy (Planning) Scenario, 25 percent of commercial load is assumed to be electrified by 2050.
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e The annual demand trajectories are jagged because the customer growth critical
uncertainty causes additions/removals of individual customers, and industrial customers
have comparatively high annual demand.

e The Upper Bound Scenario examines the impact of high industrial customer growth and
other conditions that put upward pressure on demand.

e The Deep Electrification Scenario models similar demand reductions in the industrial
sector as does the Economic Stagnation Scenario. In this scenario, electrification of the
industrial sector over the planning horizon is modelled to be less than that of the residential
and commercial sectors as it is assumed that some industrial end uses will be too difficult
to electrify in that time frame.

e The remaining scenarios are tightly clustered showing steady industrial demand
throughout the planning period. The Reference Case and the Diversified Energy
(Planning) Scenario are much closer than for the residential and commercial sectors since
less electrification is assumed for the industrial sector in the Diversified Energy (Planning)
Scenario than for residential and commercial customers due to the assumed difficulty of
electrifying some industrial end uses.

4.6.2 Low-Carbon Transportation and Global LNG Demand Category

This section presents the annual demand forecasting results for CNG and LNG demand settings.
In Sections 4.7 and 4.8 below, these demand setting results are mapped to the demand scenarios
to arrive at the forecast of total demand for each scenario as shown in the tables below.

Table 4-2: Mapping CNG/LNG Demand Forecast Settings to the 2022 LTGRP Annual Demand
Scenarios — Transportation Fuel

CNG / LNG Demand Forecast Setting 2022 LTGRP Annual Demand Scenario

Reference Reference Case

Low Lower Bound, Deep Electrification, Economic Stagnation
Planning Diversified Energy (Planning)

High Upper Bound, Priced-Base Regulation

Table 4-3: Mapping Global LNG Demand Forecast Settings to the
2022 LTGRP Annual Demand Scenarios

Global LNG Demand Forecast Setting = LTGRP Annual Demand Scenario

Reference Case, Price-Based Regulation, Economic
Reference :

Stagnation, Lower Bound
Planning Diversified Energy (Planning), Deep Electrification
High Upper Bound

Note: Because in the Reference Setting Global LNG Demand drops to zero, there is no “Low” setting.
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4.6.2.1 CNG Annual Demand Forecast Results

Figure 4-14 displays a forecast of CNG demand on FEI's system over the planning period (2020

to 2042) for the four CNG demand settings.

Figure 4-14: Annual Demand Forecast for the CNG Demand Settings (2020-2042)
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4.6.2.2 LNG Annual Demand Forecast Results

Planning = High

Figure 4-15 below provides an illustration of the four LNG annual demand settings over the

forecast period.
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Figure 4-15: Annual Demand Forecast for LNG Demand Settings (2020-2042)
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4.6.2.3 Combined CNG and LNG Demand Forecast

Figure 4-16 below illustrates the combined conventional natural gas demand forecasts by setting
for both CNG and LNG, as described in the sections above. FEI combines forecast annual
demand from CNG and LNG since FEI considers cumulative annual demand of FEI's customers
and initiatives in its long term planning. While each fuel type has its own merit in the local and
international markets, LNG accounts for a larger portion of forecast LCT annual demand than
CNG and thus shapes the appearance of the combined annual demand graph.
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Figure 4-16: Annual Demand Forecast for the Low-Carbon Transportation and Global LNG
Demand Categories in Total (2020-2042)
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Figure 4-17 below provides a regional look at the Low-Carbon Transportation and Global LNG
Demand Category for the Planning setting, which is applied to the Diversified Energy (Planning)
Scenario. This graph depicts the effect of adding LCT load to the distribution system and
illustrates how the majority of LCT load is expected to come onto the system in the Lower
Mainland since this is where the LNG is produced and since the largest portion of LNG demand
is for the marine sector. Though not shown, this locational effect is seen across the scenarios that
include substantial demand growth in this category.
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Figure 4-17: LCT and Global LNG Annual Demand Forecast for CNG and LNG Planning Setting—
by Region in Select Milestone Years
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4.6.3 New Large Industrial Demand Category

As discussed in Section 4.3.3, the addition of each of the two new large industrial loads would
cause a large step change in demand in the scenarios in which they are applied. This effect is
illustrated in Figure 4-18 which shows the total annual demand results for the Diversified Energy
(Planning) and the Upper Bound Scenarios. FEI included only the Woodfibre LNG project in the
Diversified Energy (Planning) Scenario, whereas FEI included both the Woodfibre LNG project
and the second new large industrial facility (somewhat later) in the Upper Bound scenario. The
total demand for all scenarios is presented in Section 4.8.
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Figure 4-18: Total Annual Demand for the Diversified Energy (Planning) and Upper Bound
Scenarios illustrating the inclusion of the New Large Industrial demand
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4.7 ToTAL ANNUAL DEMAND — DIVERSIFIED ENERGY (PLANNING)
SCENARIO

FEI's expectation of future annual energy demand for planning purposes is represented by the
outputs of the Diversified Energy (Planning) Scenario analysis illustrated in Figure 4-19 below.
This planning scenario includes some electrification of gas demand captured historically by FEI
in the residential, commercial and industrial sectors, though FEI continues to add customers in
these sectors through the planning horizon. Observed growth in annual demand in the first half of
the planning haorizon is driven by load growth in the transportation sector and LNG export market,
primarily with the large load step increase when the Woodfibre LNG project is modelled to begin
operation in 20254, Emission reductions in this scenario will result to some extent from DSM
activity which is discussed in Section 5, from displacing higher carbon fuels for transportation
discussed earlier in Section 4 and from FEI’s transition to renewable and low-carbon gas supplies
as discussed in Section 6, all of which are a part of FortisBC’s Clean Growth Pathway.

154 After the demand forecast modelling was completed, Woodfibre LNG issued a notice to proceed. Based on that
notice, FEI now expects demand from Woodfibre LNG project to begin in 2027.
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Figure 4-19: Total Annual Demand Including LCT - Diversified Energy (Planning) Scenario
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4.8 TorAL ANNUAL DEMAND — ALL SCENARIOS

FEI serves a growing demand for energy from residential, commercial, industrial, CNG and LNG
customers. This includes demand growth in a relatively new sector to FEI, the marine transport
sector, where fuel switching from higher carbon fuels to LNG will reduce global GHG emissions.
FEI's demand scenarios have considered the potential for LNG export to serve carbon reduction
efforts in other parts of the globe and have also considered the potential for adding new large
industrial loads that can result in substantial step change increases in annual demand. The full
range of demand forecast scenarios examined in developing this LTGRP is presented in Figure
4-20. Appendices B-4 and B-5, respectively, present summary tables and a working MS Excel
data file of the End Use Annual Method annual demand results.
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Figure 4-20: Total Annual Demand Including LCT — All Categories, All Scenarios
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Consideration for electrification in the residential, commercial and industrial sectors has been
considered in both the Diversified Energy (Planning) Scenario, which models the demand
trajectory that reaches 25 percent electrification of residential and commercial demand and 10
percent of industrial demand by 2050, and the Deep Electrification scenario, which models the
demand trajectory that reaches 100 percent electrification of the commercial and residential
sectors and 20 percent of industrial demand by 2050. The Lower Bound and Deep Electrification
scenarios are found to have electrification assumptions that are not plausible in that no credible
fuel switching alternative has been presented that can address the peak demand requirements of
this much energy demand. Both of these scenarios are shown in Figure 4-20 for completeness.
However, the Lower Bound scenario is not explored further in this LTGRP and the Deep
Electrification scenario is presented to facilitate the reader’s consideration of the extent of the
challenge that deep electrification implies for BC’s energy systems.

FEI's Upper Bound scenario models all critical uncertainties set to increasing gas demand,
including the highest setting for potential CNG and LNG demand growth as well as both the
Woodfibre LNG project and a second generic industrial facility of similar annual demand to that
of Woodfibre LNG project. These two industrial load additions cause the large step-change
demand increases that can be seen in Figures 4-18 and 4-20. FEI has not assumed that it would
need to acquire gas supplies to serve these industries, but uses the results of Upper Bound
scenario to understand the implications of these types of demand increases and thus to monitor
for indications that these types of demand increases might be unfolding. In this way, the Upper
Bound scenario provides important information for consideration in planning FEI’s infrastructure.
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The Reference Case demand forecast models only those trends and known changes in conditions
in the near term for all sectors that were in place at the time the scenario modelling began. Since
it does not consider the future changes that are required to transition to lower carbon gas supplies
and meet GHG reduction targets, it is no longer considered FEI's planning scenario. It is useful,
however, in providing a reference point in considering a different future outcome in terms of
energy demand and emissions reductions.

The broad range of demand between the alternate scenarios is dramatic, and representative of
substantial change and uncertainty in the energy planning environment as discussed in Section
2. Even the range between the more moderate scenarios, Diversified Energy (Planning), Priced-
Based Regulation and Economic Stagnation, is quite large at approximately 140 PJ in 2042.

The Diversified Energy (Planning) Scenario represents FEI's expectation of the way in which
future demand will unfold, before DSM activities, when considering the actions that FEI is planning
to take to transition to a deep decarbonization of the gas it delivers to customers. This scenari