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FORTISBC INC. FORTIS BC
2016 LTERP

EXECUTIVE SUMMARY

1.1 /INTRODUCTION

This FortisBC Inc. (FBC or the Company) 2016 Long Term Electric Resource Plan (LTERP)
presents a long-term plan for meeting the forecast peak demand and energy requirements of
customers with demand-side and supply-side resources over the 20-year planning horizon
(2016 to 2035). The LTERP analyzes the external planning environment within which FBC
operates, compares energy and capacity load forecasts against current resource capabilities
and evaluates the potential for load reduction with demand-side management (DSM) initiatives
and portfolios of resource options to meet forecast customer needs under different scenarios.
The LTERP includes a preferred portfolio to meet customers’ long term requirements. It also
includes an action plan that identifies activities that FBC expects to take during the first four
years of the 20-year planning horizon. The LTERP is intended to meet the following objectives:

e Ensure cost-effective, secure and reliable power for customers;
¢ Provide cost-effective demand-side management, and

o Ensure consistency with provincial energy objectives (for example, the applicable Clean
Energy Act (CEA) objectives).

Volume 1 of the 2016 LTERP contains discussion of the planning environment and the long-
term load forecast and determines the Load-Resource Balance (LRB) gap based on existing
and committed resources. Both demand-side and supply-side resources are then evaluated to
determine alternative portfolios to meet any future gaps. A preferred portfolio, including
contingency plans for unexpected circumstances, is then recommended.

Volume 2 contains the Company’s 2016 Long Term Demand Side Management (DSM) Plan (LT
DSM Plan). DSM continues to be a cost-effective means of reducing customers’ load
requirements over the long-term planning horizon. The LT DSM Plan includes an assessment
of the energy efficiency and conservation potential for FBC customers, which is supported by
the province-wide Conservation Potential Review (CPR) study concluded in mid-2016. This
provides FBC with different levels of demand-side resource options to assess along with supply-
side resource options in meeting the forecast load-resource balance gaps over the planning
horizon identified of the LTERP.

The analysis provided in this LTERP shows that, based on the reference case load
forecast, existing resources and contracts in place and the proposed level of DSM, FBC
does not require any new supply-side resources for the next ten years. Optimization of
market purchases and the Power Purchase Agreement with BC Hydro and Power
Authority (BC Hydro) (the PPA) provide FBC with enough energy and capacity until 2025
to meet customers’ requirements in a cost-effective and reliable manner. Even after
2025, the additional resource requirements are not significant and are primarily for
energy and not capacity. The portfolio analysis provided in Section 9 provides a high-

EXECUTIVE SUMMARY PAGE ES1



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

35
36
37

FORTISBC INC. FORTIS BC
2016 LTERP

level indication of the potential combination of resources that could meet future
requirements and will be reviewed again in FBC’s next long term resource plan.

The LTERP meets the requirements of the Utilities Commission Act (UCA), is consistent with
the British Columbia Utilities Commission’s (Commission) Resource Planning Guidelines, and
complies with directives from the Commission with regard to FBC'’s long term resource plan.

FBC files this 2016 LTERP under section 44.1(2) of the UCA and is seeking its acceptance as
being in the public interest pursuant to section 44.1(6).

1.2 PLANNING ENVIRONMENT

It is important that FBC understand the planning environment in order to meet its resource
planning objectives. The planning environment includes relevant external factors that impact
FBC’s demand-side and supply-side resource options and their future costs and prices as well
as those factors that could influence customers’ energy and capacity needs over the planning
horizon. FBC focuses on three key areas in its assessment of the planning environment.
These include the following:

e The relevant energy and environmental policies in both Canada and the United States
(U.S.) and their potential impacts on resource options, market and carbon prices and
customers’ behaviour regarding energy use in the future;

e The customer demand environment, including how technology and customers’ energy
needs are changing and how the relationship between the customer and the utility is
evolving, and

e The supply environment, in particular the changes occurring in British Columbia (B.C.),
Alberta and the Pacific Northwest region that will influence FBC’s resource options and
market electricity prices.

Energy and environmental policies in Canada and the U.S. are constantly evolving as federal,
provincial and state governments are implementing a number of initiatives to reduce
greenhouse gas (GHG) emissions. These policy actions will impact the electricity generation
mix in western Canada and the U.S. Pacific Northwest region as generators in the U.S. and
provinces like Alberta move towards greater adoption of renewable resources like wind and
solar. This in turn will likely impact market electricity prices. Market prices for power currently
remain low relative to historical values, largely because of low market gas prices due to the
impacts from the shale gas supply boom. As gas-fired generation is expected to make up the
regional capacity shortfall cause by coal retirements, intermittent resources, and load growth,
the interdependency between natural gas and electricity prices in the Pacific Northwest region
will continue to strengthen in the coming years.

At the same time, environmental policies in B.C., such as the Climate Leadership Plan (CLP),
may increase electricity demand in certain areas such as the transportation sector and impact
the level of carbon pricing in B.C.
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The ways in which customers use, monitor and even generate electricity continues to evolve,
presenting both challenges and opportunities for FBC in meeting the future needs of its
customers. Technology is a large driver in this evolution, impacting how customers connect and
interact with FBC and influencing the supply and demand of electricity on the system. DSM also
continues to evolve and remains a key resource option for customers to cost effectively reduce
their energy consumption.

FBC is continuing to meet these customer demands in a number of ways, including:

e Supporting small customer-owned clean or renewable generation with the net metering
tariff;

e Supporting electric vehicle adoption by funding charging stations;

e Promoting informed electricity use by providing more detailed and up-to-date
consumption data;

¢ Evaluating a community solar project, and

e Providing customers with cost-effective DSM programs to reduce their energy
consumption.

1.3 LONG TERM LOAD FORECAST

FBC’s reference case load forecast anticipates a modest rate of load growth over the twenty-
year planning horizon of the LTERP. This is due to the expectations for slowing population
growth and modest GDP growth particularly for industries including agriculture, forestry,
manufacturing, utilities and commercial service.

In order to account for future variability in the load forecast inputs, FBC developed a Monte
Carlo range around the reference load forecast to provide a degree of certainty regarding
traditional load drivers inherent in the forecast. FBC has developed a standard P10/P90 range
where P10 means there is a 10 percent probability that the load will be less than this forecast
value in a particular year and P90 means there is a 90 percent probability that the load will be
less than this forecast value in a particular year.

For the reference case load forecast, the Company is forecasting an increase in gross energy
load from 3,544 GWh in 2016 to 4,334 GWh by 2035, an average compound annual growth rate
of 1.1 percent. This forecast with the Monte Carlo range is shown in the following figure.
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Figure ES-1: Gross Energy Load Forecast and Monte Carlo Range (GWh)
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The reference case winter peak demand forecast increases from 731 MW in 2016 to 885 MW in
2035, growing at a compound annual growth rate of 1.0 percent. This forecast and the Monte

Carlo range is show in the following figure.
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Figure ES-2: Winter Peak Forecast and Monte Carlo Range (MW)
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1.4 LoOAD SCENARIOS

FBC employed the consulting services of Navigant Consulting Ltd. (Navigant) to assess the
energy and capacity impacts of various load scenarios in the 2016 LTERP. The scenarios
provide examples of what the impacts on FBC’s future load requirements might be if specific
load drivers that are not captured in the reference case load forecast occurred at specific growth
or penetration levels. Details are provided in Section 4. These load scenarios will help inform
FBC’s potential future resource requirements and how FBC might adapt its resource portfolio if
they were to occur. FBC’s portfolio analysis, discussed in Section 9, includes alternative
resource portfolios to meet the reference case load as well as the alternative load scenarios
discussed in this section. This may include, for example, more generation resources to meet
higher than reference case load or ensuring flexibility in FBC’s resource portfolio to handle
decreasing load requirements.

Eight specific load drivers were included to develop the load scenarios. These load drivers are
the building blocks for the five scenarios modeled by Navigant. Navigant developed two
boundary scenarios based on the load drivers that could increase loads and the drivers that
could decrease loads. In addition to modelling scenarios where all load drivers push system
load in the same direction, Navigant also considered three scenarios where off-setting effects
can exist. This is helpful for appreciating the potential dynamics of how load drivers may interact
with one another.
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Navigant’s principal finding is that the load drivers that may have the most impact to FBC going
forward are (in order): electric vehicles (EVs), residential rooftop solar photo-voltaic (PV), and
fuel switching from gas to electric and vice versa. In addition, a new large industrial user, such
as a hospital, college or data centre, would certainly be a load driver that could come on
relatively quickly and have significant impacts on the FBC load requirements.

The results, provided in Section 4, show a potential increase in energy consumption of over 800
GWh per year and an increase in peak demand of almost 200 MW by 2035 for the upper
boundary scenario compared to the reference load forecast. The lower boundary scenario
shows a potential decrease of nearly 900 GWh per year by 2035 and 80 MW by 2035 compared
to the reference load forecast.

The portfolio analysis (in Section 9) provides an indication of the incremental resources FBC
might require to meet the high boundary load scenario if it occurred as well as the adjustments
to FBC’s existing resources if the low boundary scenario were to materialize. The potential
impacts to the FBC transmission and distribution of two load drivers in particular, EVs and
rooftop solar distributed generation (DG), are discussed in Section 6.

1.5 TRANSMISSION AND DISTRIBUTION SYSTEM

A key aspect of ensuring cost-effective, secure and reliable supply of electricity to customers is
identifying the transmission and distribution system infrastructure that FBC needs to construct
over the planning horizon. At the present time, only two bulk transmission reinforcement
projects have been identified within the 20-year planning horizon. These include the Grand
Forks terminal transformer addition in 2018-2020 to improve system reliability and the Kelowna
bulk transformer capacity addition in 2019-2020 for reliability and capacity purposes.

As part of this LTERP, FBC has explored the potential impacts from various load drivers and
scenarios that could materialize in the future (see Section 4). The potential impacts from these
load drivers on the transmission and distribution system are discussed. While the increase or
decrease in peak load requirements resulting from these scenarios have implications for
transmission and distribution system planning, the potential impact of the individual load drivers
is also important. Two load drivers in particular which could have significant impacts are
distributed generation and electric vehicles.

If DG uptake increases significantly in the near future, FBC transmission and distribution
planners will need to have the tools and knowledge for planning and modeling a high-
penetration of rooftop solar or other DG technology into the system. Alternative engineering
designs, technology solutions, and new and updated planning and operations practices may be
needed for the FBC transmission and distribution system of the future.

Currently, EV uptake within FBC’s service territory has been limited. However FBC is
monitoring charging station installations and will analyze the impact on distribution networks.
The more powerful EV chargers will result in much higher demand than that imposed by
charging through a conventional 120 volt (V) outlet. Several electric vehicles on one residential
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street could overload the local distribution transformer unless demand management measures
are implemented to enforce load diversity and prevent a possible overload. The potential
stresses on the electric grid can be mitigated through asset management, system design
practices, and, to some degree, managing the timing of charging EVs to shift the load away
from system peak. A proactive FBC approach that includes understanding where EVs are
appearing in the system, addressing near-term localized impacts, and developing both customer
programs and technologies for managing long-term charging loads will effectively and efficiently
support EV adoption.

1.6 LOAD-RESOURCE BALANCE

Section 7 identifies the LRB before incremental demand-side and supply-side resources are
included to determine if there are any energy and/or capacity gaps over the planning horizon.
This is done by comparing the long-term reference load forecast to the existing and committed
resources in the FBC portfolio. The comparison will identify any LRB gaps that need to be filled
with DSM and/or supply-side resource options.

The following figure illustrates the annual energy load-resource balance and potential gaps over
the 20-year planning horizon.

Figure ES-3: Annual Energy Load-Resource Balance (GWh)
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Figure ES-3 shows that there are gaps starting in 2019 based on the reference case forecast
increasing to about 900 GWh by 2035 if the PPA is renewed. If the PPA is not renewed, then
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the gaps are more significant after 2033, increasing to almost 2,000 GWh per year by 2035 for
the reference case. For the low end of the Monte Carlo range, this gap is reduced by about 400
GWh.

The following figure illustrates the annual capacity load-resource balance and potential gaps
over the 20-year planning horizon before any new DSM. The capacity requirements
represented in the figure by the lines are based on the peak demand requirements during each
year’s winter period.

Figure ES-4: Capacity Load-Resource Balance (MW)
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Figure ES-4 shows that, based on the reference case forecast, there are minimal capacity gaps
throughout most of the 20-year planning horizon which increase up to about 100 MW by 2035 if
the PPA is renewed. There are no gaps at the low end of the Monte Carlo range. More
significant gaps, in the order of 300 MW, appear if the PPA is not renewed based on the
reference case forecast.

Section 8 describes the demand-side and supply-side resource options available to meet the
forecast energy and capacity gaps.

1.7 RESOURCE OPTIONS

FBC has a number of different resource options to meet the future energy and capacity needs of
its customers. These include demand-side as well as supply-side resource options. As many
demand-side resource options are typically more cost-effective than supply-side resource
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options and enable customers to reduce their energy consumption, thereby reducing their
energy costs, FBC looks to demand-side resources first to meet any future LRB gaps.

171 DSM Options

In this LTERP and in the LT DSM Plan, FBC has evaluated different levels of DSM to meet
future load growth. These are discussed in LT DSM Plan Section 3 and LTERP Section 8.1 and
include the following.

FBC assessed several different levels of DSM load growth offset to help meet future LRB gaps.
The 2007 BC Energy Plan referenced a DSM target of 50 percent while the CEA provides a
target of at least 66 percent of load growth. Although both targets were only stated to apply to
BC Hydro, FBC adopted the 50 percent DSM offset target in its 2012 LTRP (50 percent is
considered the Low scenario in the current LT DSM Plan) and is using the 66 percent DSM
offset target as its Base DSM scenario in the LT DSM Plan. The Base scenario represents
approximately the same level of target savings that was approved pursuant to FBC’s 2016 DSM
Plan and that was provided for in the 2017 DSM Plan filing and so could be characterized as a
continuation of the current plan.

The High scenario is a midpoint scenario between the Base and Maximum (Max) scenarios.
The High scenario begins with 66 percent load growth offset in 2018 and then, after 2020, starts
ramping up to 80 percent load growth offset by 2023 to optimize greater utilization of PPA
Tranche 1 Energy before energy LRB gaps after DSM appear in 2025. Over the planning
horizon, the High scenario averages 77 percent load growth offset.

The Max DSM scenario exhibits a similar ramp-up to 100 percent annual average energy load
growth offset, resulting in an average offset of 89 percent over the planning horizon.

The High DSM scenario is FBC’s preferred option for the LT DSM Plan. The incremental cost
for the High scenario of $104 per MWh is similar to the B.C. clean energy resources LRMC of
$100 per MWh, discussed in Section 9.4.1. Thus, it includes the majority of cost effective DSM
from an LRMC perspective. Furthermore, ramping up to 80 percent of load starting in 2021 will
mitigate some of the opportunity cost of offsetting the relatively inexpensive PPA in the near
term and provides higher DSM levels close to when LRB gaps after DSM appear starting in
2025.

1.7.2 Supply-Side Resource Options

Customer load that cannot be met with demand-side measures must then be met with supply-
side resource options. Potential resource options include several types of generation, as well
as market purchases and supply from larger, industrial self-generating customers. FBC has
taken into account a number of attributes when evaluating the various resource options. In
addition to financial attributes (i.e. unit costs) FBC considers a number of factors when
evaluating its resource options. These include operational and technical characteristics and
environmental and socio-economic impacts. Geographic diversity of resources is also a

EXECUTIVE SUMMARY PAGE ES9



~NOoO b~ WNBRE

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
35
36

FORTISBC INC. FORTIS BC
2016 LTERP

consideration given that all of the generation plants FBC owns are located in the Kootenay
region whereas most of the customers and expected load growth is in the Okanagan region.
Locating new generation resources closer to the primary load centres would help mitigate risks
relating to transmission disruptions and reliability in the future. FBC has identified the most
cost-effective resource options as market purchases, PPA Tranche 1 Energy and capacity,
biogas, wind and gas-fired generation. Details regarding the supply-side resource options are
provided in Section 8.2 and the Resource Options Report (ROR) in Appendix J.

FBC’s portfolio analysis, discussed in Section 9, assesses several portfolios of different
resource options to determine the preferred portfolio to meet the LTERP objectives.

1.8 PORTFOLIO ANALYSIS AND LONG RUN MARGINAL COSTS

The portfolio analysis in Section 9 helps to determine the optimal mix of resources to meet
customers’ future energy and capacity requirements. It includes the development of several
portfolios in order to determine the trade-offs between portfolios with different attributes. The
portfolios are also subject to sensitivity analysis to determine how they perform under potentially
changing conditions in the future. Each portfolio has a LRMC value based on the attributes of
the particular portfolio. The outcome of the analysis is a preferred portfolio which meets the
objectives of the LTERP. Note that FBC does not require any new generation resources until
2026 if it continues to access market purchases until 2025.

FBC has evaluated portfolios based on several different base characteristics and then explored
sensitivities around these base characteristics. These characteristics and sensitivities include
the following:

o Different levels of DSM (as discussed in the LT DSM Plan and Section 8.1);
e Market reliance versus self-sufficiency;

e Percentage of clean or renewable resources;

e Varying load requirements, and

¢ Renewal of the PPA versus non-renewal.

Based on the portfolio analysis presented in Section 9, FBC has determined a set of portfolios
that should be considered for the preferred portfolio. These include the market-based portfolio,
the two portfolios that meet the 93% clean or renewable target with a Combined Cycle Gas
Turbine (CCGT) plant or a Simple Cycle Gas Turbine (SCGT) plant and the portfolio based on
B.C. clean and renewable generation resources. These portfolios include the high level of
DSM, renewal of the PPA, market purchases until 2025 and meet the Planning Reserve Margin
(PRM) adequacy requirements.

The preferred portfolio which best balances the LTERP objectives is the portfolio that exceeds
the 93% clean or renewable target with market purchases until 2025 and new resources
including wind, biogas and a SCGT plant used mostly for peaking capacity purposes. This
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portfolio balances cost effectiveness with the other B.C. energy objectives relating to self-
sufficiency, the environment and socio-economic benefits. The contingency plans for this
preferred portfolio are discussed in Section 9.3.6.

1.9 STAKEHOLDER AND FIRST NATIONS ENGAGEMENT

FBC has a strong record of conducting effective stakeholder and First Nations engagement
activities. In particular, for this LTERP, FBC has consulted a dedicated Resource Planning
Advisory Group (RPAG), hosted a number of Community Consultation workshops to engage
diverse perspectives on FBC’s planning activities across the communities that the utility serves,
and conducted online discussion boards to gain feedback directly from customers. FBC also
met with the Ktunaxa Nation at its request. This First Nations and stakeholder consultation
adheres to the BCUC’s stakeholder input guidelines and has been beneficial to the development
of this LTERP. FBC also met with Commission staff to discuss various resource planning topics
and obtain feedback.

The information gained through these activities is incorporated into the LTERP process in a
number of ways, such as by informing FBC'’s planning and analysis and identifying long term
planning issues of concern to a number of stakeholder groups. FBC recommends continuing
with the RPAG and community consultation activities prior to the Company’s next long term
resource planning process in order to build on the interest and input gained through these
initiatives.

1.10 AcrT/oN PLAN

The action plan describes the activities that FBC intends to pursue over the next four years
based on the discussion and recommendations provided in this LTERP. It includes actions
relating to monitoring the planning environment and strategies for optimizing short-term
resource requirements as well as future DSM spending requirements. The specific action items
include the following:

e Continue to monitor the energy planning environment;
¢ Monitor potential load drivers to determine if a particular load scenario is emerging;

e Continue to assess the potential requirements and timing for new resource options
within B.C.;

e Continue to optimize the PPA and market purchases in the short term;
o Complete final phase of the B.C. Conservation Potential Review, and

e Prepare submission of next LTERP and LT DSM Plan with continuing input from First
Nations, stakeholders and customers.

EXECUTIVE SUMMARY PAaGeE ES11



O© 00N O WDN =

[
N RO

13
14
15
16
17

18
19
20
21
22
23

24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39

FORTISBC INC. FORTIS BC
2016 LTERP

1. INTRODUCTION

This FBC 2016 LTERP presents a long-term plan for meeting the forecast peak demand and
energy requirements of customers with demand-side and supply-side resources over the 20-
year planning horizon (2016 to 2035). The LTERP analyzes the external regulatory, policy and
planning environment within which FBC operates, compares energy and capacity load forecasts
against current resource capabilities, and evaluates the potential for load reduction with DSM
initiatives and portfolios of resource options to meet forecast customer needs under different
scenarios. The LTERP includes a preferred portfolio to meet customers’ long term
requirements. It also includes an action plan that identifies the activities that FBC intends to
take during the first four years of the 20-year planning horizon. This LTERP will enable FBC to
achieve its primary objective of providing cost effective, secure and reliable power for
customers.

The LTERP is consistent with the applicable sections of the UCA and the Commission’s
Resource Planning Guidelines, and complies with directives from the Commission arising from
the acceptance of FBC’s 2012 Long Term Resource Plan (2012 LTRP), filed as part of the 2012
Integrated System Plan on June 30, 2011, as well as Commission directives stemming from
other FBC applications. These requirements are discussed further in Sections 1.4 and 1.5.

Volume 1 of the 2016 LTERP contains discussion of the long-term planning environment and
the long-term load forecast and determines the load-resource balance gaps based on existing
and committed resources. Both demand-side and supply-side resources are then evaluated to
determine the preferred portfolio to meet any future gaps. Alternative portfolios as well as
several load scenarios are also explored. Contingency plans are included for the preferred
portfolio to specify how FBC would respond to changed circumstances.

Volume 2 contains the Company’s LT DSM Plan. DSM continues to be a cost-effective means
of reducing customers’ load requirements over the long-term planning horizon. The LT DSM
Plan includes an assessment of the energy efficiency and conservation potential for FBC
customers, which is supported by the province-wide CPR study concluded in mid-2016 and
determines cost-effective demand-side management programs. This provides FBC with
different levels of demand-side resource options to assess along with supply-side resource
options in meeting the load-resource balance gaps over the planning horizon of the LTERP.

The analysis provided in this LTERP shows that, based on the reference case load
forecast, existing resources and contracts in place and the proposed level of DSM, FBC
does not require any new supply-side resources for the next ten years. Optimization of
market purchases and the BC Hydro PPA provide FBC with enough energy and capacity
until 2025 to meet customers’ requirements in a cost-effective and reliable manner. Even
after 2025, the additional resource requirements are not significant and are primarily for
energy and not capacity. The portfolio analysis provided in Section 9 provides a high-
level indication of the potential combination of resources that could meet future
requirements and will be reviewed again in FBC’s next long term resource plan.
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FBC files this 2016 LTERP under section 44.1(2) of the UCA and is seeking its acceptance as
being in the public interest pursuant to section 44.1(6). Any requests for approval of specific
resource projects that are identified within this plan will be further evaluated and brought forward
through a separate application to the Commission if warranted in the future. The LTERP is not
a substitute for the analysis done to support specific resource acquisitions or projects in the
future but rather it helps to inform the acquisition process.

1.1 RESOURCE PLANNING PROCESS

The long-term resource planning process involves several iterative steps in identifying resource
options to meet expected load requirements. This process is one that is used by many utilities
in resource planning and is consistent with the steps included in the Commission’s Resource
Planning Guidelines. The following figure shows the steps included in the FBC long-term
resource planning process.

Figure 1-1: FBC Long-Term Resource Planning Process

Examinethe Forecast Determine Review Conduct Develop

Planning Energy & DSM Supply- Portfolio Four-Year
Environment Capacity Potential Side Analysis Action Plan
Needs Resources

The long-term resource planning process begins with examining the planning environment,
which encompasses the external factors that will influence resource options decisions and
present risks and opportunities.

Next, FBC determines its customers’ energy and capacity needs over the planning horizon.
This includes the development of the long-term reference load forecast as well as some
potential load scenarios that provide insight into different potential futures for which FBC should
be prepared.

To meet the future load requirements, FBC must determine DSM potential to help reduce the
requirements for other potentially more costly supply-side resources. Additionally, various
supply-side resource options are evaluated to help meet any load-resource balance gaps.

Next, alternate resource options portfolios are evaluated in terms of meeting the resource
planning objectives and a preferred portfolio is selected. Contingency plans are developed for
the preferred portfolio to ensure that it can meet the Company’s resource planning objectives if
assumptions and conditions change.
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The process concludes with a four-year action plan to implement the LTERP’s conclusions and
to ensure continuing assessment of resource requirements and alternatives.

Stakeholder and First Nations engagement is an important element of long-term resource
planning as resource planning decisions ultimately impact FBC’'s customers in terms of
electricity rates and other preferences regarding electricity supply. Stakeholder and First
Nations engagement occurred throughout the LTERP planning process. In developing the
LTERP, FBC met with Commission staff, stakeholders and First Nations representatives as part
of the RPAG. Several workshop sessions were used to inform participants about various
aspects of the LTERP and gather their input and feedback to help inform the LTERP. FBC also
visited municipalities within the FBC service area as part of its community consultation and met
with the Ktunaxa Nation, at its request. Online discussion boards were also used to probe FBC
customers directly on their thoughts regarding long term resource planning objectives, resource
options and DSM levels. More details regarding FBC’s stakeholder and First Nations
engagement are provided in Section 10.

1.2 FBC OVERVIEW

FBC is an integrated electric utility that generates, transmits and distributes electricity to
customers in the southern interior of B.C. It is a subsidiary of Fortis Inc., the largest investor-
owned gas and electric distribution utility company by assets in Canada. The following figure
shows the FBC electric service area.
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Figure 1-2: FBC Service Area
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FBC currently serves approximately 132,000 direct customers plus approximately 36,000
indirect wholesale customers in the communities of Summerland, Penticton, Grand Forks and
Nelson. FBC’s current forecast annual energy requirements for 2016 are 3,544 GWh while
winter and summer peak capacity requirements are 731 MW and 590 MW, respectively’.

FBC owns four hydroelectric generating plants located on the Kootenay River between Nelson
and Castlegar, B.C. which supply about 45 percent of FBC'’s energy requirements and about 28
percent of the Company’s peak demand?®. The remainder of FBC’s energy and capacity supply
comes from power purchase agreements with Brilliant Power Corporation, Brilliant Expansion
Power Corp., BC Hydro, and the Waneta Expansion Limited Partnership, contracts for market

1
2

Appendix F, Tables 2.1 and 2.10.
1,595 GWh FBC generation (Table 5-1) + 3,544 GWh gross load (Appendix F, Table 2.1) = 45 percent.
208 MW FBC generation (Table 5.1) + 731 MW peak load (Appendix F, Table 2.10) = 28 percent.
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power from Powerex Corporation (the wholly owned energy marketing subsidiary of BC Hydro)
about 7,200 kilometres of transmission and distribution power lines.

1.3 LoNG TERM RESOURCE PLANNING OBJECTIVES

FBC’s resource planning objectives form the basis for meeting any potential load-resource
balance gaps in the future and for identifying and evaluating potential resource options and
portfolios in the LTERP. These objectives reflect the Company’s commitment to deliver quality
service to customers, manage resources prudently and operate a safe and reliable electricity
system. The objectives of the LTERP are as follows:

o Ensure cost-effective, secure and reliable power for customers;
¢ Provide cost-effective demand side management, and

o Ensure consistency with provincial energy objectives (for example, the applicable CEA
objectives).

These objectives are consistent with the Commission’s view of resource planning objectives as
stated within the Commission’s Decision regarding the 2012 LTRP: “The Commission’s
mandate in assessing the resource plans of energy utilities is intended to assure the cost-
effective delivery of secure and reliable energy services in a manner congruent with British
Columbia’s energy objectives”.?

Customers and stakeholders expect the Company to procure and deliver electricity in a cost-
effective and efficient manner. FBC’s existing resource base along with the preferred resource
portfolio, if required in the future, will provide cost effective, reliable and secure energy and
capacity for customers over the next 20 years. FBC also considers geographical diversity of its
resources as important in meeting the objective of ensuring secure and reliable power for
customers given that its owned generation is located in the Kootenay region while the majority
of its load requirements are in the Okanagan region. DSM initiatives will reduce the Company’s
requirements for more costly supply-side resources and enable customers to reduce their
electricity consumption. This is consistent with the CEA’s objective to take demand-side
measures and conserve energy. The Company’s DSM initiatives are governed in part by B.C.’s
UCA and the Demand-Side Measures Regulation. It is also important that the LTERP’s
conclusions are consistent with the provincial energy objectives. These are discussed in the
following section.

1.4 REGULATORY FRAMEWORK

While it is good utility practice to conduct long term resource planning, it is also a requirement to
file a long term resource plan under section 44.1(2) of the B.C. UCA. The UCA outlines the
requirements for utilities’ resource plans. The Commission’s Resource Planning Guidelines

¥ Commission Order G-110-12, page 143.
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provide general guidance as to the Commission’s expectations for the development of resource
plans. FBC must also comply with any directives from the Commission related to FBC’s long-
term resource plans. Furthermore, the LTERP conclusions should be consistent with the
energy objectives as outlined in the CEA. These requirements and guidelines are discussed in
the following sections.

1.4.1 Utilities Commission Act

The UCA includes the requisite contents for a public utility’s long-term resource plan, as set out
in section 44.1(2) of the Act, “Long-term resource and conservation planning”. The following
table outlines the specific elements that are to be included in resource plans and indicates the
corresponding sections of this LTERP in which these requirements have been met.

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

Section of LTERP

Section of the UCA Requirement Defined in the UCA Addressing
Requirement

44.1(2)(a) An estimate of the demand for energy the
public utility would expect to serve if the public
utility does not take new demand-side Load Forecast Section 3
measures during the period addressed by the
plan

44.1(2)(b) A plan of how the public utility intends to
reduce the demand referred to in paragraph (a)
by taking cost-effective demand-side measures

DSM Section 8.1, LT
DSM Plan

44.1(2)(c) An estimate of the demand for energy that the
public utility expects to serve after it has taken DSM Section 8.1.2
cost-effective demand-side measures

44.1(2)(d) A description of the facilities that the public
utility intends to construct or extend in order to Portfolio Analysis and
serve the estimated demand referred to in LRMC Section 9

paragraph (c)

44.1(2)(e) Information regarding the energy purchases
from other persons that the public utility intends Portfolio Analysis and
to make in order to serve the estimated LRMC Section 9

demand referred to in paragraph (c)

44.1(2)(H) An explanation of why the demand for energy
to be served by the facilities referred to in
paragraph (d) and the purchases referred to in DSM Section 8.1.3
paragraph (e) are not planned to be replaced
by demand-side measures

44.1(2)(9) Any other information required by the Commission Directives
Commission Section 1.5.2.

In determining whether to accept a long-term resource plan, section 44.1(8) of the UCA requires
the Commission to consider several items. These are listed in the following table along with the
applicable sections of the LTERP where they have been addressed.
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Table 1-2: Commission Considerations for Accepting a Long-Term Resource Plan

Section of the UCA

Considerations for Acceptance

Section of LTERP

Addressing Requirement

44.1(8)(a) The applicable of British Columbia’s Section 1.4.2 below discusses
energy objectives LTERP consistency with
applicable B.C. energy
objectives.
44.1(8)(b) The extent to which the plan is consistent FBC has considered self-
with the applicable requirements of sufficiency and clean and
Sections 6 and 19 of the CEA renewable resources in
Portfolio Analysis and LRMC
Section 9.
44.1(8)(c) Whether the plan shows that the public LT DSM Plan and Section 8.1
utility intends to pursue adequate, cost- discuss demand-side
effective demand-side measures measures.
44.1(8)(d) The interests of persons in British Portfolio analysis results
Columbia who receive or may receive include DSM and supply-side
service from the public utility resource options which are
cost-effective,
environmentally sound and
provide socio-economic
benefits to the region and
FBC’s customers as
discussed in Section 9.

FBC submits that this LTERP meets the requirements of the UCA.

1.4.2

B.C. Clean Energy Act Objectives

As discussed in Section 1.4.1 above, section 44.1(8) of the UCA requires the Commission 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.

In 2010 the Government of British Columbia enacted 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 greenhouse gas (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 First Nations and rural communities through the development of clean or
renewable power.

SECTION 1: INTRODUCTION PAGE 7



FORTISBC INC.
2016 LTERP

FORTIS BC

B W N P

The following table lists the CEA objectives and describes how they are supported, if applicable,

by the LTERP.

It is 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’.

Table 1-3: Applicable CEA Objectives Relevant to the LTERP

S CEA Objective How LTERP Supports Objective

2(a) To achieve electricity self-sufficiency. FBC interprets this to mean using

generation resources located within B.C.
Self-sufficiency requirement by 2016 for BC
Hydro; other utilities must consider this
objective. FBC’s supply is currently sourced
mainly from within B.C. and market
purchases are not recommended in the long
term (see Section 9).

2(b) To take demand-side measures and to The 66 percent target applies to BC Hydro.
conserve energy, including the objective FBC has assessed DSM scenarios and
of the authority reducing its expected voluntarily adopted a target of 66 percent
increase in demand for electricity by the for 2018-2020 then ramping up to 80
year 2020 by at least 66% percent by 2023 based on the LT DSM

Plan.

2(c) To generate at least 93% of the Requirement to take actions to meet this
electricity in British Columbia from clean target applies to BC Hydro or a prescribed
or renewable resources and to build the utility. FBC-owned resources and long-term
infrastructure necessary to transmit that contracts are hydro-based. BC Hydro
electricity resources are currently 98 percent clean.*

FBC alternative and preferred portfolios
include clean or renewable resources.

2(d) To use and foster the development in FBC’s LT DSM Plan provides support for
British Columbia of innovative energy conservation and efficiency
technologies that support energy including the use and development of
conservation and efficiency and the use innovative technologies and the LTERP
of clean or renewable resources portfolio analysis includes clean or

renewable resources.

2(e) To ensure the authority’s ratepayers Specific to BC Hydro. FBC ratepayers are
receive the benefits of the heritage indirect customers of BC Hydro and receive
assets and to ensure the benefits of the the benefits of BC Hydro heritage assets via
heritage contract under the BC Hydro the PPA (see Section 2.2.1.2).

Public Power Legacy and Heritage
Contract Act continue to accrue to the
authority’s ratepayers

2(f) To ensure the authority’s rates remain Specific to BC Hydro. FBC strives to provide
among the most competitive of rates cost-effective, secure and reliable service
charged by public utilities in North for its customers while also meeting other
America LTERP objectives.

4

https://www.bchydro.com/news/conservation/2016/electric-vehicle-range-climate-fight.html
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Section of

CEA Objective

How LTERP Supports Objective

the CEA

2(9) To reduce BC GHG emissions Provincial targets not specific to individual
(i) by 2012 and for each subsequent utilities. FBC GHG emissions represent only
calendar year to at least 6% less than about 0.078 percent of total provincial
the level of those emissions in 2007, emissions”. FBC recommendations include
(ii) by 2016 and for each subsequent DSM to encourage energy conservation and
calendar year to at least 18% less than clean and renewgb[e resources to continue
the level of those emissions in 2007, | (B8 E8 8 O O elucing
(iii) by 2020 and for each subsequent clean or renewable resources and gas-fired
calendar year to at least 33% less than tion are minimal
the level of those emissions in 2007, genera '

(iv) by 2050 and for each subsequent
calendar 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 Load scenarios explore EV growth which
kind of energy source to another that encourages switching from gasoline to
decreases greenhouse gases in British electricity. FBC is installing EV charging
Columbia stations throughout its service area to meet

the future needs of its customers. LT DSM
Plan Section 5.1 discusses fuel switching
related to gas and electric space heating.

2(i) To encourage communities to reduce LT DSM Plan and EV penetration discussed
greenhouse gas emissions and use in LTERP Load Scenarios Section 4
energy efficiently encourage conservation and reduce GHG

emissions.

2()) To reduce waste by encouraging the FBC has considered these options in its
use of waste heat, biogas and biomass assessment of resource options (see

Section 8.2 and Resource Options Report in
Appendix J).

2(k) To encourage economic development Socio-economic attributes for resource

and the creation and retention of jobs options are discussed in Section 8.2 and
the Resource Options Report in Appendix J.

2(1) To foster the development of First Section 8.2 and Resource Options Report
Nation and rural communities through discuss socio-economic development. FBC
the use and development of clean or will consider opportunities with First Nations
renewable resources and local communities in the future when

such opportunities arise (see Section 8.2.9).

5

Based on FBC 2014 GHG emissions of 0.049 million tCO2e reported to the BC Ministry of Environment

(http://www2.gov.bc.ca/gov/content/environment/climate-change/reports-data/industrial-facility-ghgs) and the 2014

value of BC GHG emissions of 62.7 million tCO2e in the BC Greenhouse Gas Inventory
(http:/lmwww2.gov.bc.ca/gov/content/environment/climate-change/reports-data/provincial-ghg-inventory).
SECTION 1: INTRODUCTION PAGE 9
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Section of D .
the CEA CEA Objective How LTERP Supports Objective
2(m) To maximize the value, including the LTERP provides a framework for
incremental value of the resources being agreements and strategies that maximize
clean or renewable resources, of British value. For example, FBC optimizes Waneta

Columbia’s generation and transmission Expansion capacity surplus and coordinates
assets for the benefit of British Columbia | with BC Hydro (e.g. Canal Plant Agreement,
Residual Capacity Agreement) and
Powerex (CEPSA) which helps to maximize
use of provincial hydro resources.

2(n) To be a net exporter of electricity from FBC has limited export ability due to
clean or renewable resources with the restrictions embedded within BC Hydro PPA
intention of benefiting all British (see Section 5.4). Furthermore, current
Columbians and reducing greenhouse market price environment (see Section
gas emissions in regions in which British 2.4.1) limits any opportunities for exports as
Columbia trades electricity while noted in BC Hydro 2013 IRP.°

protecting the interests of persons who
receive or may receive service in British

Columbia

2(0) To achieve British Columbia’s energy FBC does not use, or plan to use, nuclear
objectives without the use of nuclear power.
power

2(p) To ensure the commission, under the Specific to BC Hydro; not applicable for
Utilities Commission Act, continues to FBC.

regulate the authority with respect to
domestic rates but not with respect to
expenditures for export, except as
provided by this Act

Section 19 of the CEA requires BC Hydro or a prescribed utility to pursue actions to meet the
target of generating at least 93 percent of the electricity in British Columbia from clean or
renewable resources and build the infrastructure necessary to transmit that electricity. In
August 2016, the B.C. government released its CLP, provided in Appendix B, which
recommends that 100 per cent of the supply of electricity acquired by BC Hydro in B.C. for the
integrated grid must be from clean or renewable sources, except where concerns regarding
reliability or costs must be addressed. This CLP requirement is not specifically directed to FBC
and this policy is not yet enacted in legislation, such as an amendment to the CEA. However,
FBC has included alternative portfolios using 100 percent clean or renewable resources in its
portfolio analysis.

® BC Hydro 2013 Integrated Resource Plan, Chapter 5, page 51-54.

SECTION 1: INTRODUCTION PAaGe 10



O© oo ~NOOTh W N

[
(A =)

12

13

FORTISBC INC. FORTIS BC
2016 LTERP

1.5 CommisSION GUIDELINES AND DIRECTIVES

1.5.1 Commission Resource Planning Guidelines

In 2003, the Commission issued Resource Planning Guidelines which outline a process to
assist in the development of resource plans to be filed with the Commission. 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 Commission reviews resource plans in the context of the unique circumstances of the
utility in question. FBC adheres to the Commission’s Resource Planning Guidelines. The
following table outlines the key elements of the Resource Planning Guidelines and the sections
of the LTERP in which they are addressed.

Table 1-4: Commission Resource Planning Guidelines

Section of LTERP Addressing

Resource Planning Guideline

Guideline
1. lIdentification of the planning context and the Planning Environment Section 2 and
objectives of a resource plan Introduction Section 1.3
2. Development of a range of gross (pre-DSM) demand Load Forecast Section 3 and Load
forecasts Scenarios Section 4

DSM Section 8.1 and Supply-Side

3. ldentification of supply and demand resources Resources Section 8.2

DSM Section 8.1 and Supply-Side

4. Measurement of supply and demand resources Resources Section 8.2

5. Development of multiple resource portfolios Portfolio Analysis and LRMC Section 9

6. Evaluation and selection of resource portfolios Portfolio Analysis and LRMC Section 9

7. Development of a four-year action plan, including Action Plan Section 11, Portfolio Analysis
contingency plan and LRMC Section 9.3.6.2

Stakeholder and First Nations

8. Solicit stakeholder input during the planning process Engagement Section 10

Stakeholder and First Nations

9. Seek regulatory input from Commission staff Engagement Section 10

10. Consideration of government policy Planning Environment Section 2.2

Review process to be determined by the
11. Regulatory review once resource plan is filed Commission — FBC recommendations

provided in Section 1.6

FBC submits that the 2016 LTERP is consistent with the resource planning guidelines.

SECTION 1: INTRODUCTION PaGceE 11
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1.5.2

The LTERP and LT DSM Plan address several Commission directives related to long term
resource planning. These directives stem from the 2012 LTRP as well as other FBC
applications which have some impact or tie to resource planning. These directives are
summarized in the following table and are discussed further in the following sections.

Past Commission Directives

FBC Application and

Commission Order

1. 2012 LTRP (G-110-12)

Table 1-5: Past Commission Directives

Commission Directive

Conduct full portfolio analysis in next long
term resource plan

Section of LTERP

Addressing Directive

Portfolio Analysis and
LRMC Section 9

2. 2012 LTRP (G-110-12)

File next long term resource plan by June
30, 2016.

Commission approved
FBC extension to
November 30, 2016

3. Stepped Transmission
Rates Stage 1 (G-67-
14)

Review potential effectiveness of stepped
rate and appropriate basis for determining
LRMC in conjunction with next resource
plan.

See Section 1.5.2.2 for
stepped rates and
Section 9 for Portfolio
Analysis and LRMC

4. Residential Inclining
Block Rate (G-3-12)

Update full long-run marginal cost of
acquiring energy from new resources,

Portfolio Analysis and
LRMC Section 9.3

including the cost to transport and distribute
that energy to the customer as part of the
Residential Inclining Block reporting to be
submitted in 2014.

1.5.2.1 Commission Directives from 2012 LTRP

FBC was directed to include a full portfolio analysis as described in the Resource Planning
Guidelines in its next long term resource plan. The Resource Planning Guidelines describe
portfolio analysis as including the development of several plausible resource portfolios
consisting of a combination of supply and demand resources needed to meet the gross demand
forecasts. These portfolios should then be assessed against the resource plan objectives,
leading to the selection of a set of preferred resource portfolios. FBC has conducted such
portfolio analysis and it is included in Section 9 of this LTERP.

FBC was also directed to file its next long-term resource plan by no later than June 30, 2016.
FBC made a request to the Commission to extend the filing date deadline beyond June 30,
2016 to November 30, 2016 in a letter dated March 2, 2016. The Commission approved this
filing extension request in Order G-43-16 dated April 1, 2016.

1.5.2.2 Other Commission Directives Related to the LTERP

There have been other directives from the Commission relating to long term resource planning
that are addressed within this LTERP or the LT DSM Plan. These include directives stemming

SECTION 1: INTRODUCTION PAGE 12
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from the Commission decisions regarding the FBC Stepped Transmission Rates Stage 1 and
the Residential Inclining Block (RIB) Rate Applications.

The Commission decision (Order G-67-14) regarding the FBC Stepped and Stand-by Rates for
Transmission [Voltage] Customers - Stage 1 Application accepted that there was no reason to
vary from the existing flat rate as evidenced by the lack of both customer desire for stepped
rates and any indication that a stepped rate structure would in fact result in positive behavioural
changes. As such, the Commission determined that the appropriate time for FBC to review the
potential effectiveness of a stepped rate for Rate Schedule 31 (RS 31) customers and the
appropriate basis for determining LRMC would be in conjunction with next resource plan.” FBC
does not believe that the circumstances regarding RS31 customers have changed since that
decision. Therefore, the Company does not plan to apply for the implementation of a stepped
rate at this time. With regard to the appropriate basis for determining LRMC, FBC has outlined
its approach and has determined LRMC values for different portfolios in Section 9 of this
LTERP.

In the Commission decision regarding the FBC RIB Rate Application (Order G-3-12), FBC was
directed to update the full long-run marginal cost of acquiring energy from new resources,
including the cost to transport and distribute that energy to the customer as part of the RIB Rate
reporting to be submitted in 2014. In its Residential Conservation Rate (RCR) Report to June
30, 2014, FBC stated that it intended to provide an in-depth analysis of LRMC in its next Long
Term Resource Plan and Long Term DSM plan expected to be filed in 2016. FBC has provided
this analysis for the LRMC in Section 9.

1.5.3 Other Items from 2012 LTRP and Other Applications

The Commission accepted the 2012 LTRP, filed as part of the 2012 Integrated System Plan on
June 30, 2011, with the exception of the Planning Reserve Margin (PRM) requirement. At that
time, the Commission agreed with FBC’s suggestion to complete a PRM methodology study
and submit any recommendations to the Commission which would include consideration of the
implications of the new PPA with BC Hydro, at that time expected to be finalized later in 2012.
However, the new PPA with BC Hydro was not finalized until later in 2013, with Commission
approval in mid-2014. Since the filing of the 2012 LTRP, FBC has reviewed its PRM
methodology and presented its approach to stakeholders as part of the LTERP RPAG workshop
sessions. This updated methodology is discussed in Section 9.4.6.1 and has been applied to
the PRM requirements for the preferred portfolio as recommended in this LTERP in Section
9.3.6. The PRM Report discussing FBC’s methodology and detailed results for the preferred
portfolio is included in Appendix L.

In the Commission decision regarding the FBC Self-Generation Policy Application Stage |
(Commission Order G-27-16 dated March 4, 2016), FBC was encouraged to address DSM
programs for self-generation customers as part of its next resource plan or next DSM
expenditure filing (page iii). The Commission also suggested that FBC establish a policy that

" Decision, Order G-67-14, page 18.
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defines how it measures cost-effectiveness when evaluating potential long term energy
purchase contracts with a self-generation customer and establish a policy that sets out those
criteria it will consider (page iii). FBC submitted the Self Generation Policy Stage Il Application
to the Commission on November 10, 2016. This application sets out how it will interact with
self-generating customers taking into consideration the choices that a customer makes
regarding the use of the self-generation output within the context provided by the High Level
Self-Generation Policy Application (Stage | Application) decision and the framework provided by
the policies that FBC proposes. FBC discusses the eligibility of self-generators for DSM
programs in section 5.2 of the LT DSM Plan. FBC discusses potential supply from self-
generators in the Supply-Side Resource Options Section 8.2.8.

1.6 ORDER SOUGHT AND PROPOSED REGULATORY PROCESS

FBC submits that the 2016 LTERP meets the requirements of the UCA and seeks the
Commission’s acceptance of the 2016 LTERP, including the LT DSM Plan, as being in the
public interest pursuant to section 44.1(6) of the UCA. A draft Order is attached as Appendix M-
2.

The Company submits that a written hearing is appropriate for the review of the 2016 LTERP
and proposes the following regulatory timetable, which includes two rounds of Information
Requests. A draft Procedural Order is attached as Appendix M-1.

Table 1-6: Proposed Regulatory Review Timetable

ACTION DATE

- 2016
2017

FBC Publishes Notice of Filing by Friday, January 6

Registration of Interveners and Interested Parties Thursday, January 12

Commission Information Request No. 1 Thursday, January 19

Intervener Information Request No. 1 Thursday, January 26

FBC Responses to Information Requests No. 1 Thursday, March 2

Commission and Intervener Information Request No. 2 Thursday, March 23

Notification by Interveners of Intent to file Evidence Thursday, April 13

FBC Responses to Information Requests No. 2 Thursday, April 20

No Intervener If Intervener
Evidence Evidence

Intervener Evidence n/a Thursday, May 4

Commission and Intervener Information Request No. 1

on Intervener Evidence n/a Thursday, May 18

Intervener Responses to Information Requests No. 1 n/a Thursday, June 15

FBC Final Submission Thursday, May 4 Thursday, June 29

SECTION 1: INTRODUCTION PAGE 14
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ACTION DATE
Intervener Final Submissions Thursday, May 18 Thursday, July 13
FBC Reply Submission Thursday, June 1 Thursday, July 27
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2. PLANNING ENVIRONMENT

2.1 INTRODUCTION

It is important that FBC understands the planning environment in order to meet its resource
planning objectives. The planning environment includes relevant external factors that could
impact FBC’s demand-side and supply-side resource options and their future costs and prices
as well as those factors that could influence customers’ energy and capacity needs over the
planning horizon.

This section describes the key factors of the planning environment and is organized as follows:

e It begins with an overview of the relevant energy and environmental policy in both
Canada and the U.S. as this will impact resource options, market prices and influence
customers’ behaviour regarding energy use in the future.

e Then an overview of the customer demand environment is examined to assess how
technology and customers’ energy needs are changing and how the relationship
between the customer and the utility is evolving.

¢ Next, the supply environment is examined as the changes occurring in B.C., Alberta and
the Pacific Northwest region will impact FBC’s resource options and market electricity
prices.

e And finally, FBC presents long-term market forecasts for natural gas and electricity
prices, as well as carbon price and rate scenarios under the PPA that impact the cost of
existing and potential resource options in the future.

2.2 ENERGY AND ENVIRONMENTAL PoLicY

Energy and environmental legislation, regulation and policies of municipal, provincial and
federal governments directly impact FBC’s resource planning process. Regional collaborative
policy initiatives of provincial and state governments on each side of the Canada-U.S. border
are also directly relevant to FBC’s planning process.

Various other legislative and policy initiatives of the federal and certain state governments in the
U.S. may affect the wholesale electricity market in the western U.S. This market operates
adjacent to FBC’s service territory and is currently a source of energy and capacity products for
FBC. FBC must remain aware of, and where appropriate, responsive to, the changing
regulatory regime governing U.S. markets in order to adequately fulfill its planning mandate.

Relevant governmental initiatives are discussed in the following sections.
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2.2.1 Province of British Columbia

Energy policy in the Province of B.C. has been historically rooted in the four cornerstones of low
electricity rates, secure and reliable supply, private sector opportunities, and environmental
responsibility. In the years between 2007 and 2010, the B.C. Government took aggressive
action to align the province’s energy policy with a plan to address the issue of climate change.
During this time, the government’s plan included a number of major climate change policies
such as the Carbon Tax Act and the CEA. Since introducing the CEA in 2010, B.C.’s energy
policies have been largely directed at establishing a path to low carbon energy self-sufficiency.
More recently, some of these initiatives have been revisited in the face of systemic shifts in
North American natural gas and electricity markets. In 2015 the B.C. government formed a
Climate Leadership Team to provide recommendations for meeting B.C.’s climate goals. In
August 2016, the B.C. government released the Climate Leadership Plan which outlined action
items to reduce GHG emissions while promoting development and creating jobs.

Key legislative and regulatory actions are outlined in the sections below.

2.2.1.1 Clean Energy Act

The key legislative act supporting energy policy in B.C. is the CEA. Passed in April 2010, the
CEA outlines 16 objectives aimed at turning B.C. into “a leading North American supplier of
clean, reliable, low carbon electricity and technologies that reduce GHG emissions while
strengthening [the] economy in every region.”® A summary of the objectives follows:

o for B.C. to achieve energy self-sufficiency;

¢ to take demand-side measures and to conserve energy, including the objective for BC
Hydro to reduce its expected increase in demand for electricity by the year 2020 by at
least 66 percent;

e to generate at least 93 percent of the electricity in B.C. from clean or renewable
resources;

o for ratepayers to continue to receive the benefits of BC Hydro’s low-cost “Heritage
Assets” (existing Hydro generation assets);

e toreduce B.C. greenhouse gas emissions;

e to ensure BC Hydro’s rates remain among the most competitive of rates charged by
public utilities in North America;

e economic development, including for First Nations and rural communities, and

e to be a net exporter of electricity from clean or renewable resources with the intention of
benefiting all British Columbians.

8 http://www2.news.gov.bc.ca/news releases 2009-2013/2010PREM0090-000483.htm
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In July 2012, the B.C. Government amended the CEA through B.C.’s Energy Objectives
Regulation to redefine natural gas as a clean energy source when used to generate power for
liquefied natural gas (LNG) facilities.

2.2.1.2 The Heritage Contract and the BC Hydro Power Purchase Agreement

The CEA’s treatment of BC Hydro’'s heritage resources has an impact on FBC’s resource
planning process. The 2002 Energy Plan legislated a “Heritage Contract” for an initial term of
ten years to ensure that BC Hydro's customers benefit from existing low cost heritage
resources. With the 2007 BC Energy Plan, the Government confirmed the Heritage Contract in
perpetuity to ensure all of BC Hydro’s customers will continue to receive the benefits of this low-
cost electricity for generations to come.

In May 2014, FBC entered into an agreement with BC Hydro to replace the 1993 Power
Purchase Agreement. The new PPA is a 20-year fixed term agreement that continues to provide
for up to 200 megawatts (MW) of capacity and 1,752 gigawatt hours (GWh) per year of
associated energy for FBC to meet a portion of its load service obligations. The PPA ensures
that FBC, as a customer of BC Hydro receiving power under Rate Schedule 3808 (RS3808),
continues to be eligible to benefit from BC Hydro’s heritage energy.

2.2.1.3 B.C. Carbon Tax

On May 29, 2008, the Government of British Columbia enacted the Carbon Tax Act, which
imposes a broadly based carbon tax on the purchase and use in British Columbia of fossil fuels
such as gasoline, diesel, natural gas, heating fuel, propane and coal. The tax rates, effective
July 1, 2008, were initially based on $10 per tonne of carbon dioxide equivalent (CO.e)
emissions from the combustion of each fuel. The tax rate then increased by $5 per tonne each
year, reaching $30 per tonne in 2012. Specific tax rates vary for each type of fuel, depending on
the amount of CO,e emissions released as a result of its combustion. The carbon tax rate was
subject to further review pursuant to the development of B.C.’s recently released CLP, which is
discussed below.

In September 2016, the Canadian government announced a new plan to implement a national
price on carbon. It will require the provinces to have a price of at least $10 per tonne of carbon
dioxide equivalent emissions starting in 2018. The price would rise by $10 a year for the next
four years, reaching $50 a tonne by 2022. Based on this announcement, it is expected that
B.C.’s carbon tax will increase above its current level by 2022.

2.2.1.4 Climate Leadership Plan

The B.C. Government has signalled intent to remain committed to reducing GHG emissions
and, in 2015, formed a Climate Leadership Team (CLT) comprised of leaders from the
business, academic and environmental communities, including First Nations, to provide advice
and recommendations to government on how to maintain B.C.’s climate leadership.
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In October 2015, the CLT released a report to the B.C. Government calling for increased action
to reduce provincial greenhouse gas emissions. A key recommendation was to increase the
carbon tax by $10 per year commencing in 2018 and to expand the application of the carbon tax
to all sources of GHG emissions in the province. The CLT report noted that with an increasing
carbon tax, special consideration should be given to emission-intensive, trade-exposed
industries. Additionally, the CLT recommended that if the majority of Canadian provinces opt for
carbon pricing via emissions trading, a review should be undertaken of potential mechanisms to
integrate a carbon tax with a cap and trade framework for the B.C. context and that B.C. should
work closely with other jurisdictions in North America to achieve parity with B.C.'s climate action
policies. The CLT report also recommended the development of a low carbon transportation
strategy, including establishing Zero Emission Vehicle targets, which would likely lead to greater
adoption of electric vehicles and increase electricity demand.

In August 2016, the B.C. government released the CLP, provided in Appendix B, which adopted
some of the recommendations from the CLT’s report. The CLP includes 21 action items
intended to help put B.C. on course to meet the target of an 80 percent reduction in GHG
emissions from 2007 levels by 2050. The CLP states that the carbon tax rate could be
increased from the current level ($30 per tonne) in the future but only once other jurisdictions
catch up. It also provides for expanding support of zero-emission vehicle charging stations in
buildings and expanding the Clean Energy Vehicle program to support new vehicle incentives
and infrastructure. The CLT recommended that 100 percent of B.C.’s electricity generation be
clean or renewable by 2025 while allowing the use of fossil fuels for generation for reliability.
The CLP states that 100 percent of the supply of electricity acquired by BC Hydro in B.C. for the
integrated grid must be from clean or renewable sources except where concerns regarding
reliability or cost must be addressed.

The CLP also encourages the development of net zero® buildings, including accelerating
increased energy requirements in the B.C. Building Code by taking incremental steps to make
buildings ready to be net zero by 2032. Another relevant item from the CLP includes a strategy
to reduce methane emissions from the oil and gas sector. If there is increased regulation or
more standards relating to natural gas extraction or venting, this could increase the costs for
natural gas production and lead to higher natural gas market prices. The CLP also discusses
increasing the rate of forest replanting and wood fiber recovery in B.C. This may increase the
availability of wood fiber as biomass fuel in the future that could be used for power generation.
Biomass is one of the generation sources considered by FBC as a resource option.

The B.C. government has indicated that it expects to work with the provinces toward developing
a pan-Canadian approach to climate action later in 2016.%°

FBC has addressed relevant items from the CLP in its load scenarios, market price forecasts
and portfolio analysis. FBC discusses scenarios involving fuel switching between natural gas

° A Net Zero building is a building with zero net energy consumption, meaning the total amount of energy used by

the building on an annual basis is roughly equal to the amount of renewable energy created on the site
https://en.wikipedia.org/wiki/Zero-energy building
0 B.C. Climate Leadership Plan, Appendix B, page 44.
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and electricity, increased electricity demand and increased use of electric vehicles in its load
scenarios in Section 4 and includes clean and renewable resources in its alternative and
preferred portfolios in Section 9.

2.2.2 Other Province’s Actions

Other provinces have also recently announced climate leadership plans to combat greenhouse
gas emissions and the impacts of climate change. Alberta’s plan has the greatest impact on the
B.C. energy industry, and on FBC.

Pursuant to Alberta’s Climate Leadership Plan™', Alberta will introduce a carbon tax of $20 per
tonne of CO,e in 2017, rising to $30 per tonne by 2018 with further increases limited to the rate
of inflation. Under Alberta’s plan, carbon pricing will cover 90 percent of emissions (on-site
combustion in conventional oil and gas sectors will be exempted until 2023). Revenues are
proposed to be re-invested in clean technology, infrastructure, energy efficiency, and helping
the most-impacted Albertans transition to a fiscal regime that includes a carbon tax.

With regard to the electricity sector, Alberta is also aiming to phase out pollution from coal-fired
sources of electricity completely by 2030. In place of coal, cleaner sources of generation (e.g.,
natural gas, wind, solar, biomass) will meet Alberta’s power needs. This phase out of coal could
drive demand for B.C.’s clean electricity to help Alberta meet electricity needs. This could
impact the way the regional electricity grid is operated, B.C.’s electricity supply and generation,
and the electricity prices in the regional electric markets. These changes could impact FBC’s
electricity market access and the price it pays, or receives, for electricity.

Alberta is also targeting an emissions cap on oil sands production, and a reduction in fugitive
methane emissions from Alberta’s oil and gas production. These upcoming regulations could
add cost to natural gas production and impact regional market natural gas and electricity prices.
Emissions caps on oil sands production could result in changes to self-generation practices and
drive demand for clean electricity sources in the region. Much will depend on the final
regulations set in place by the Alberta government.

2.2.3 Municipal Policy Actions

Many municipalities in B.C. and across Canada are using their municipal powers to take policy
actions aimed at reducing greenhouse gases. This can range from building code and zoning by-
laws placing restrictions around building energy use, to municipalities investing in energy
efficiency and conservation programs, or municipal investments in renewable energy
generation.

In B.C., the City of Vancouver (COV) is moving forward with an aggressive “Greenest City
Action Plan,”*? which includes aspirational goals of moving toward 100 percent renewable

1 Alberta Climate Leadership Plan. Available: http://www.alberta.ca/climate-leadership-plan.cfm.
12 “Greenest City 2020 Action Plan.” City of Vancouver, 2015. Available: http://vancouver.calfiles/cov/greenest-city-
2020-action-plan-2015-2020.pdf.
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energy by 2050 and reducing GHG emissions by 80 percent below 2007 levels by 2050.
Detailed goals include reducing energy use and GHG emissions in existing buildings by 20
percent below 2007 levels, and requiring all buildings constructed from 2020 onward to be
carbon neutral in operations. COV also hopes to increase public transit rideshare, expand the
public transit system, and transition light-duty vehicles (cars and light trucks) to predominantly
electric, plug-in electric, or sustainable biofuel powered. On March 23, 2015, Vancouver City
Council voted unanimously to support a shift toward the city deriving 100 percent of its energy
from renewable sources, including energy for transportation and buildings.

In July 2016, COV released a new Zero Emissions Building Plan where all new buildings are
required to achieve zero operational GHG emissions by 2030."* Key plan features include time-
based constricting GHG intensity (GHGI) targets for each major building type, complemented by
Thermal Energy Demand Intensity (TEDI) targets to focus on building envelope performance
improvements for all buildings. Section 2.2 of the plan states that its focus is on “reducing the
demand for fossil fuel-based natural gas used primarily for space heating and hot water, and
transitioning these functions to renewable sources such as electricity (including heat pumps),
biogas and neighbourhood renewable energy systems (NRES).” Eliminating or significantly
reducing the choice of natural gas from new developments and new housing builds, and
implementing an electrified transportation system, will result in increased electricity demand in
the COV. Although this demand growth is not in FBC’s service area, the interconnected nature
of B.C.’s grid means that all new electric demand in B.C. has the potential to impact FBC'’s
electric business. Furthermore, it is possible that other municipalities in B.C. could follow
Vancouver’s lead in reducing GHG emissions with similar policies. If so, this could increase
electricity demand from FBC’s customers.

Municipalities are also investing in renewable energy generation. One example is the proposed
Nelson Community Solar Garden.** Through its municipal utility, the City of Nelson is proposing
to build a small solar PV array, funded through the sale of subscriptions for a portion of the
produced energy directly to interested community members. Such initiatives, if pursued on a
large enough scale, could reduce the demand on B.C.'s electricity grid, and impact the
traditional utility business in which FBC is engaged.

2.2.4 Regulatory Framework in the U.S.

Various other legislative and policy initiatives of the federal and state governments in the U.S.
may affect the wholesale electricity market in the western U.S. This market operates adjacent to
FBC’s service territory and is currently a source of energy and capacity products for FBC. FBC
must remain aware of, and where appropriate, responsive to, the changing U.S. regulatory
regime governing that market in order to adequately fulfill its planning mandate.

13 http://council.vancouver.ca/20160712/documents/rr2.pdf
" Nelson Community Solar Garden. Information available: http://www.nelson.ca/EN/main/services/electrical-
services/energy-grants/solar-garden.html.
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2.2.4.1 U.S. Renewable Portfolio Standards

Renewable portfolio standards (RPS) are policies designed to increase generation of electricity
from renewable resources. 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. Generally, these resources include wind, solar, geothermal, biomass, and
some types of hydro-electricity. Some RPS policies may also include other resources such as
landfill gas, municipal solid waste, and tidal energy.'® Presently, 30 states and the District of
Columbia have enforceable RPS or Alternative Energy Portfolio Standards, and eight states
have a voluntary Renewable or Alternative Energy Goal.'® These programs vary widely in terms
of program structure, enforcement mechanisms, size, and application. The following figure
shows the states with RPS or voluntary targets versus those without any standard or target.

Figure 2-1; State Renewable Portfolio Standards or Voluntary Targets®’

States and territories with
Renewable Porifolio Standards

. @D
» GCDO

According to the Northwest Power and Conservation Council's (NPCC) 7™ Power Plan, 250 to
400 MW of installed capacity is expected to be required by 2035 to fulfil existing renewable
portfolio standards.’® Renewable development in the region has historically consisted primarily

15 “Most states have Renewable Portfolio Standards.” EIA, 2012. Available:
http://www.eia.gov/todayinenergy/detail.cfm?id=4850.

'8 National Conference of State Legislatures, http://www.ncsl.org/research/energy/renewable-portfolio-
standards.aspx, Accessed July 25, 2016.

17 .
Ibid.

18 Northwest Power and Conservation Council 7th Power Plan,
https://www.nwcouncil.org/energy/powerplan/7/home/, page 3-5.
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of wind resources. However, the declining cost of utility-scale solar means that future
renewable growth will increasingly come from this resource option. Although renewable
generation resources will make a material contribution to the total installed generation capacity
in the future, their contribution to the electricity system’s ability to meet its peak demand is
modest given the intermittent nature of wind and solar resources.

2.2.4.2 EPA Clean Power Plan

The U.S. Environmental Protection Agency’s (EPA) Clean Power Plan (CPP) aims to reduce
carbon dioxide emission from power plants by 32 percent below its 2005 levels by 2030.'° The
CPP sets emissions standards for electric generating units and provides a number of options for
states to meet these standards, including inter-state collaboration to demonstrate emissions
performance. This recognizes that electricity is transmitted across state lines.

As such, individual power plants can use out-of-state reductions (in the form of credits or
allowances, depending on the plan type) to achieve required CO, reductions. This will provide a
structural incentive for increased carbon trading activity. Renewable energy generated by
sources outside of the U.S., such as hydropower from Canada, can qualify for emission
reduction credits to be used to adjust a CO, emissions rate of a U.S. generator, provided that
they meet the eligibility requirements. This could provide opportunities for renewable energy
projects in B.C., or impact the prices and rates of electricity in B.C.

One likely outcome of the CPP, if it is implemented, includes less reliance on coal and more
development of natural gas-fired generation. It could also provide states and developers
additional incentives to rapidly expand their non-hydro renewable capacity to displace existing
coal generation. The incremental increases in renewable generation would consist primarily of
new wind and solar capacity.*® This adoption of intermittent renewables could produce
vulnerability to the power system through reliability issues. It could also provide market
opportunities for exporters of renewable generation such as Canadian wind and hydro-electric
generation.

However, a number of legal challenges are underway after the release of the final CPP rule. 27
states and dozens of industry groups comprising almost 150 total identified parties have sued
the EPA* to suspend the rule and ultimately have it invalidated. It will likely be several years
before all the legal challenges and appeals are exhausted. Furthermore, uncertainty now exists
over the future of climate action including the CPP rule in the U.S. as a result of the upcoming
change in administration.

% us EPA, CPP Final Rule, August 3, 2015 http://www?2.epa.gov/sites/production/files/2015-08/documents/cpp-final-
rule.pdf.

0 https://www.epa.gov/cleanpowerplan/fact-sheet-clean-power-plan-clean-energy-now-and-future.

A http://www.eenews.net/interactive/clean_power plan/fact sheets/legal.
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2.2.5 Summary

Energy and environmental policies in Canada and the U.S. are constantly evolving as federal,
provincial and state governments are implementing a number of initiatives to reduce GHG
emissions. These policy actions will impact the electricity generation mix in western Canada
and the U.S. Pacific Northwest region as generators in the U.S. and provinces like Alberta move
towards greater adoption of renewable resources like wind and solar. This in turn will likely
impact market electricity prices. At the same time, these policies may also increase electricity
demand in certain areas such as the transportation sector and impact the level of carbon pricing
in B.C. This could provide both challenges and opportunities for FBC.

2.3 CusTtoMER DEMAND ENVIRONMENT

The ways in which customers use, monitor and even generate electricity is evolving, presenting
both challenges and opportunities for FBC in meeting the future needs of its customers.
Technology is a large driver in this evolution, impacting how customers connect and interact
with FBC and influencing the supply of and demand for electricity on the system. DSM also
continues to evolve and remains a key resource option for customers to cost-effectively reduce
their energy consumption. These factors, in turn, have implications for FBC’s product and rate
offerings which need to appropriately reflect how customers use electricity.

FBC is continuing to meet customer demands in a number of ways, including by:
e Supporting small customer-owned clean or renewable generation with the net metering
tariff;
e Supporting EV adoption by funding charging stations;

e Promoting informed electricity use by providing more detailled and up-to-date
consumption data;

e Evaluating a community solar project, and

e Providing customers with cost-effective DSM programs to reduce their energy
consumption.

2.3.1 Connected Home and Business

Technology is changing the way customers interact with FBC and the information available to
both customers and FBC regarding energy use.

The recently-completed Advanced Metering Infrastructure (AMI) project provides customers with
access to real-time, detailed load data from customer endpoints, allowing them to better
manage their electricity use. The Company’s secure web-based Customer Information Portal
(CIP) will soon be enhanced to allow customers to select certain types of “push” notifications via
text or email. For example, customers could opt to be notified three days before their bill is due
or when their electricity consumption exceeds a certain threshold in a billing period. FBC is also
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working on making more granular consumption data available on-demand to customers through
the CIP. Hourly electricity use data will generally be available to customers within 24 hours after
usage, which is expected to meet the needs of most customers.

For those customers that have more demanding requirements for monitoring their energy use,
FBC will allow customers to connect electricity monitoring devices to their advanced meters.
These devices provide real-time energy use information via dedicated in-premise devices that
communicate directly with advanced meters. This type of device is expected to be used on a
more limited basis than the web portal, however, partly because the devices must be relatively
close to the electric meter and partly because the no-cost web portal provides sufficient
information for most purposes.

The increased availability of energy use information available is likely to drive customers’
interest in controlling their energy use. Remote monitoring and control of energy-consuming
devices is becoming increasingly commonplace with the advent of products such as “smart’
thermostats. These thermostats monitor building occupancy patterns and will change
temperature set points to reduce energy use when buildings are unoccupied. They also allow
remote temperature adjustments via a web browser or mobile phone app. Automation
technology allows better control of devices other than thermostats in customers’ homes and
businesses as well. Lighting controls can turn off or dim lighting based on room occupancy.
Hot water controls could anticipate higher demand periods, reducing set points at other times.

In Section 4, FBC explores load scenarios that include a load driver relating to this increased
energy use awareness and automation (the “internet of things”) to determine potential impacts
on annual energy load and peak demand for the FBC system.

2.3.2 Electric Vehicles

B.C. currently leads the country in EV sales (on a per-capita basis) and is second only to
Quebec in terms of EV ownership®. As of September 30, 2016, there were 4,698 EVs
registered in B.C. FBC expects that as vehicle manufacturers continue to introduce EVs with
more range and that are priced at a level that targets mass market adoption, consumer uptake
of EVs will continue to increase. FBC must be prepared to meet the changing and future needs
of customers as they relate to EVs and the associated charging infrastructure.

FBC is preparing to meet customer needs for EV transportation in two ways. First, FBC is
providing financial, logistical and engineering support for the federal/provincial direct current
(DC) fast-charging programs. This has resulted in the installation of three Level 3 DC fast-
charging stations in Keremeos, Penticton and Princeton, with an additional six DC fast-charging
station locations identified for further investigation. FBC is also currently working with BC Hydro,
the Community Energy Association and municipalities along Highway 3 to complete an East-
West Level 2 charging station route through the FBC electric service territory. Second, FBC

2 Based on Canada EV fleet ownership figures http://www.fleetcarma.com/ev-sales-canada-2016-93/,
http://www.fleetcarma.com/ev-sales-canada-2015/ and 2016 Canadian provincial population estimates
https://en.wikipedia.org/wiki/List of Canadian_provinces and_territories by population_growth_rate.
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considers on an annual basis the potential capital for designing and installing EV charging
infrastructure in its service territory. FBC recently supported the installation of two Level 2
electric vehicle chargers in the City of Kelowna’s downtown core and is in discussions with other
municipalities on possible charging opportunities. A key benefit to FBC from this support
includes additional research and insight into the infrastructure requirements necessary to
support EV charging stations, as well as an improved understanding of customer uptake of
these public charging resources.

Increased consumer adoption of EVs in B.C., with their associated energy and demand
charging requirements, has the potential to place significantly greater demands on utility
infrastructure as further discussed in section 6.4.2. However, depending on customers’
charging strategies, there is the opportunity for these types of loads to improve the utilization of
the electric grid without significantly impacting infrastructure. FBC’s continued involvement in
supporting transportation electrification will help to ensure the development of a robust EV
charging network that appropriately takes into consideration the forecast number of EVs
expected to replace conventional internal combustion engine vehicles.

In Section 4, FBC explores load scenarios that include various levels of EV penetration to
determine potential impacts on the FBC system in terms of annual energy load and peak
demand. Section 6 discusses, at a high level, potential impacts of higher levels of EV growth on
FBC’s transmission and distribution system.

2.3.3 Small-Scale Distributed Generation

Generation technologies continue to evolve, both at the utility-scale level and in terms of smaller
scale distributed generation by customers. Technologies such as micro-hydro and solar
photovoltaic have made residential-scale generation more feasible, reducing customer demand
from the utility, and placing different burdens on the distribution system.

Small-scale distribution generation technology is gaining traction with customers for a few
reasons:

e The perception that distributed generation is “greener” than utility generation.
e The desire to become more energy-independent.

e The perception that they are saving money.

Small-scale distributed generation technologies present some challenges for FBC. These
include the following:

o Safety — potential for back-feeding onto the distribution grid must be properly addressed.

o Grid stability — the distribution grid must be able to handle unpredictable distributed
generation output without causing power quality problems for other customers.
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e Cost — the fixed charges in current rate structures do not adequately recover the cost of
connection to the distribution system.

Despite these challenges, FBC has been supporting customer-owned distributed generation
through its Net Metering tariff since 2009. The key features of the program currently are that it
is:

¢ Available to residential, smaller commercial, and irrigation customers;

e Available for installations defined as a clean or renewable resource in the CEA;
¢ Limited to annual consumption and a capacity of not more than 50 kW;

¢ Available for installations located on the customer’s premises;

e Required to operate in parallel with the Company's transmission or distribution facilities,
and

¢ Intended to only offset part or all of the customer’s requirements for electricity.

Currently, about 110 customers are enrolled in the Net Metering Program, with the majority
generating power using small-scale residential solar photovoltaic installations. Customer
participation has been trending upwards over the last few years. FBC assumes that this trend
will continue and that net excess generation, while minor on an individual customer basis, will
grow in the aggregate. The presence of net excess generation on the distribution grid will
continue to be monitored as it has the potential to create grid stability issues.

In Section 4, FBC explores load scenarios that include various levels of residential rooftop solar
penetration to determine potential impacts on the FBC system in terms of annual energy load
and peak demand. Section 6.4.1 discusses, at a high level, potential impacts of higher levels of
distributed generation on FBC’s distribution system.

2.3.3.1 Community Solar

Solar costs fall as the size of an individual installation increases, all else equal. As a result,
there is a growing interest in “community solar”, in which the output of a larger solar array is
divided between a number of customers.

For many FBC customers, the ownership, as well as placement and operation of solar PV
system, are not desirable or feasible. Customer ownership and operation requires upfront
capital costs, as well as ongoing expenses associated with system operation and maintenance.
Beyond cost considerations, rooftop or ground-mounted solar installations are feasible only for
certain property owners. Customers who live in rental properties, multi-unit residential buildings
(MURBS), or townhomes are necessarily limited in their options. Other customers that have
aging rooftops, or an unsuitable rooftop orientation may also be unable to install a PV system.
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The Company is interested in helping customers interested in solar generation (and potentially
other forms of distributed generation), but who have limited access to capital or who are not
willing or able to install solar panels on their home. FBC is examining options that would allow
participating customers to pay for the additional revenue requirement of community solar in
exchange for a share of the solar output and is considering filing an application for a pilot
program in late 2016 or early 2017.

2.3.4 Rate Design Considerations

The emerging technologies described in the previous sections have the potential to change the
manner in which the Company interacts with its customers. By extension, this may impact
whether the rates FBC has in place are able to appropriately reflect changes in how customers
use power.

FBC’s practice is to allocate costs to customer rate classes on the basis of cost-causation and
not simply with regard to the end use of the power. That is, rates are typically designed such
that the revenues collected from a rate class will recover the costs that have been allocated to it,
within a range of reasonableness. Should an emerging use, such as EVs for example, be
shown to have a unigue usage profile that impacts costs, the Company may need to consider
rate options that reflect such new or changing electricity use by its customers. In this way, any
benefits or incremental costs that result from the widespread adoption of new technologies will
predominantly accrue to those customers that choose to participate without unduly impacting
the rates of other customers. In the near term, FBC will monitor emerging market trends and
consider new or amended rate structures as part of a future rate design process.

The Company does however have a small number of current or pending programs that may
require new rates, or amendments to current rates within the next few years.

First, as discussed above, FBC is examining options for a solar pilot project in 2017 in response
to customer interest in renewable generation and to gather information and insight into the
location of such an installation in the service area.

Second, the growth in interest and participation in small scale customer-owned generation, such
as the installations that qualify for the Company’s Net Metering Program, may begin to pose
rate stability challenges for all customers. While the current participation rates and installed
capacity are not a cause for concern, FBC recognizes that a proliferation of grid-connected
customers with greatly reduced, zero, or periodic load is problematic for the current regulatory
model where the costs of providing all aspects of service are recovered primarily through
volumetric rates. FBC, like many other utilities, is concerned that the result of the widespread
installation of customer-owned generation will be the transfer of costs to customers who either
cannot participate, or choose not to participate. These concerns have led utilities and regulatory
bodies in other jurisdictions to explore solutions such as residential demand charges or higher
fixed charges that better reflect the fixed costs of providing service. FBC intends to explore this
potentiality in its next rate design process.
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2.3.5 Demand-Side Management Trends

Advances in technology, and new behaviour research and marketing approaches are impacting
DSM strategies and practices. The following outlines some of these developments and how they
may impact DSM program delivery over the next several years. FBC will continue to monitor
these trends and may implement future change to address the changing market if warranted.

2.3.5.1 Climate Change and Regulatory Requirements

With increasing federal, provincial and local government interest and development of new
regulatory frameworks to reduce GHG emissions, FBC anticipates that there will be a greater
requirement for DSM programming. This would increase DSM budgets and ultimately customer
rates.

With increasing B.C. building code baselines and the anticipated adoption of “stretch” building
codes to improve the energy performance of new homes in B.C., it will become more
challenging to achieve energy savings within DSM programs. Increased customer
communications, more creative program planning and higher rebate values may be needed to
drive greater participation and to move market transformation.

2.3.5.2 Rising Price of Electricity

The Company anticipates that, as the cost of providing electrical service increases, electricity
prices will continue to rise over the next decade. Although electricity prices are considered fairly
inelastic amongst middle and upper-income households, these rate conditions should help drive
DSM participation. Recent research shows a tendency for homeowners to value energy
efficiency in their homes, particularly when purchasing a new home.*

Although the rising price of electricity and a general interest in energy efficiency in homes are
signals that more customers will invest in energy efficiency measures in the future, low-income
households, with limited access to capital, may experience an increased “energy burden”. DSM
programs may have to focus more resources on this customer segment.

2.3.5.3 Advanced Analytics

Customer engagement tools (CETs) provide customers with deeper insights into their energy
use and are changing the way DSM programs are marketed to customers. With the ability to
operate across digital channels, CETs are improving customer experience and driving greater
DSM program patrticipation. For example, CETs can provide:

¢ Digital or paper Home Energy Reports to give customers a personalized view of their
energy use and reach them when they are receptive.

% survey indicates 4 of 10 of the preferred new home features are energy-efficiency related. CHBA, Home Owner
Preference Survey, 2016, retrieved from: http://ottawacitizen.com/life/homes/survey-says-chba-looks-at-what-
buyers-want-in-new-homes
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e Advanced web portals that include Home Energy Analysis audits to provide an easy way
for customers to better understand and take control of their energy use.

e Gamification (e.g. energy saving competition with neighbours or other social groupings)
to create interest in energy efficiency topics and to drive customers online and to
improve DSM program participation.

e Measurement and verification (M&V) of individual customer savings and a roll-up of
program energy savings. CET programs designed with control groups provide baseline
usage against which to measure verifiable energy savings.

o Integrated DSM by combining different elements — energy efficiency assessment
(reports), program offers (conservation, demand response), savings confirmation (M&V)
etc. — resulting in a series of customer interactions.

e Cost-effective and personalized marketing efforts to grow DSM program participation.
This can be accomplished through improved:

o Customer segmentation;
o Two-way and personalized communication, and

o Social media — sharing.

2.3.5.4 Becoming part of the utility’s customer engagement strategy

Increasingly, DSM is being used to build long-term relationships with customers. Whether
through participation in rebate programs or the use of CETs, customers report higher levels of
satisfaction when the utility helps them better understand how they use and can manage their
energy use. Other elements of CETSs, like gamification, market segmentation and two-way and
personalized messaging, and the use of social media help build a sense of community.

2.3.5.5 Connecting homes and businesses to energy services they need

A limited number of utilities are starting to enter the marketplace and selling energy efficiency
products like LED lamps, low-flow showerheads and smart thermostats.?* In addition to on-line
stores, utilities are providing information and/or promotion about trade allies’ businesses and
forwarding offers from third parties. They are also making appliance and equipment
comparisons and giving recommendations. Utilities that provide these services are perceived,
by customers, to be the energy efficiency authorities and are helping to meet customer demand.

With increased interest in solar PV and EVs it is likely more utilities will follow some other
utilities’ lead in increasing participation in EV programs.?®

% For example, Central Hudson launched its CenHub on-line store in early 2016: www.cenhubstore.com.
% Dr. Miladen Kezunovic, Electric Vehicles Could Offer More Gain than Drain, as referenced at
http://www.electricenergyonline.com/show _article.php?mag=88&article=741.
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It is expected that by promoting efficiency offers beyond traditional types of programs, utilities
will enable customers to reduce energy demand while providing innovative, personalized
experiences.

2.3.6 Summary

The customer demand environment continues to evolve as customers change the ways they
use, monitor and generate their own electricity. This presents both challenges and opportunities
for FBC in meeting the future needs of its customers. Technology is impacting how customers
interact and connect with FBC as they have more options for monitoring and controlling their
energy use. This technology will likely reduce the demand for electricity in the future.

Distributed generation technologies, such as rooftop solar PV, will also change customer
demand and places different burdens on the distribution system. While customers may install
their own distributed generation in order to save money or gain energy independence, small-
scale distributed generation technologies present some challenges for FBC related to safety,
grid stability and cost recovery through rates.

Given that the ownership, placement and operation of a customer-owned distributed generation
system is not desirable or feasible for many customers, FBC is evaluating the use of a
community solar pilot project as an alternative to allow these customers to have an option for
making solar power part of their energy options.

FBC expects consumer uptake of EVs to increase in the future as vehicle manufacturers
continue to introduce EVs with more range and priced at a level that targets mass market
adoption. FBC is preparing to meet the changing and future needs of customers as they relate
to EVs and the associated charging infrastructure by providing financial, logistical and
engineering support for the design and installation of EV charging infrastructure in its electric
service territory.

The emerging technologies described in this section have the potential to change the manner in
which the Company interacts with its customers. By extension, this may impact how the rates
FBC has in place are able to appropriately reflect changes in how customers use power. FBC
intends to explore this area potentiality in its next rate design.

Demand-side management also continues to evolve and remains an important of meeting
customer demand. Climate change and related regulatory requirements, the rising price of
electricity, advanced analytics and engagement tools will enable customers to reduce energy
demand while providing innovative, personalized experiences.

2.4 CHANGING SUPPLY ENVIRONMENT

An important part of FBC’s long-term resource planning is monitoring developments in the
regional power marketplace, including Alberta, B.C. and the U.S. Pacific Northwest. Market
purchases are an important part of FBC’s resource portfolio and FBC needs to understand any
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potential changes that may impact market supply availability and pricing. FBC keeps apprised
of market developments through research and review of regional planning documents, such as
the NPCC power plans, attending conferences and forums focused on relevant market topics
and monitoring other Pacific Northwest utilities’ planning requirements as published in their
Integrated Resource Plans (IRPs). FBC also belongs to a number of organizations involved in
regional resource planning such as the Western Energy Institute (WEI) and the Northwest Gas
Association (NWGA).

The following sections describe some of the key developments shaping the regional power
marketplace. A summary of other regional utilities’ latest IRPs is provided in Appendix C.

2.4.1 Market Price Environment

Regional market electricity prices continue to be highly correlated with regional natural gas
prices. This is largely because natural-gas fired power plants are often the marginal generating
unit for generating electricity. Natural gas prices continue to remain low relative to historical
values prior to the shale gas surge after 2008. Advances in drilling technology and cost
reductions for producers have led to an abundance of low-cost shale gas in North America and
increases in shale gas production are only expected to continue. Low gas prices are providing
opportunities for increased natural gas use, particularly in power generation, LNG exports, and
the transportation sector. Natural gas supply has kept up with this increased demand, keeping
prices at low levels.

2.4.1.1 North American Gas Supply

Advances in technology and horizontal drilling have been able to unlock previously known
natural gas reserves trapped in shale deposits. Not only is the gas supply abundant, shale gas
supplies are located throughout North America, providing cost effective supply within close
proximity to major load centres. The Pacific Northwest depends on external sources for natural
gas, but is conveniently located between two natural gas basins, with approximately 75 percent
of the gas coming from the Western Canadian Sedimentary Basin (WCSB)®® and 25 percent
from the U.S. Rocky Mountain region®’. The figure below shows the key North American shale
gas regions.

% The Western Canadian Sedimentary Basin (WCSB) is a vast natural gas production area of Western Canada
including southwestern Manitoba, southern Saskatchewan, Alberta, northeastern British Columbia and the
southwest corner of the Northwest Territories.

27 Northwest Power and Conservation Council Seventh Power Plan, page 8-6,
https://www.nwcouncil.org/energy/powerplan/7/plan/.
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1 Figure 2-2: North American Shale Gas Plays®

[ Shale Gas Basins -
| m Devonian/Mississippian Shae Fairway 5</ \

2
3 During 2015, U.S. natural gas production reached record high levels. Current U.S. natural gas
4  production in 2016 is below last year’s levels largely as a response to low natural gas prices.
5 However, production remains above the average levels experienced prior to 2015 and is
6 forecast to grow even further in 2017. The following figure shows historical and forecast U.S.
7  natural gas production.
8 Figure 2-3: U.S. Natural Gas Production®

80 US Gas Production

Forecast

9 Source: Wood Mackenzie

% National Energy Board, Understanding Canadian Shale Gas - Energy Brief, November 2009 https://www.neb-
one.qgc.ca/nrg/sttstc/ntrligs/rprt/archive/prmrndrstndngshlgs2009/prmrndrstndngshlgs2009nrgbrf-eng. pdf.
2 Wood Mackenzie, North America Natural Gas Short-Term Outlook, October 2016.
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2.4.1.2 Regional Market Fundamentals

Due to the ability to transport natural gas with relative ease throughout North America, natural
gas is often priced relative to the price for delivery at the Henry Hub in Louisiana. The Henry
Hub price is the benchmark price of natural gas in North America and is the point of delivery
used in the New York Mercantile Futures Exchange (NYMEX) futures contract. Changes in
natural gas prices are generally based on the supply and demand balances for natural gas.

Production in the WCSB is often priced relative to the Alberta Nova Inventory Transfer (NIT,
also known as ‘AECO/NIT’ price®®) market price hub and production in the Rocky Mountain
region is priced at the Rockies Hub. The Sumas Hub is another key location where much of the
natural gas is bought and sold in the Pacific Northwest. While no production sources exist near
Sumas, it is located on the Canadian/U.S border where Spectra Energy’s Westcoast pipeline
interconnects with Williams’ Northwest Pipeline. Historically, prices at the AECO/NIT and the
Rockies Hubs, where the majority of the gas in the Pacific Northwest is sourced, have traded at
a discount to the Henry Hub price. Sumas generally trades at a discount to Henry Hub in the
summer months and at a premium over Henry Hub prices during the winter. Figure 2-4 below
shows how natural gas prices at Henry Hub, AECO/NIT, Sumas, and Rockies hubs have traded
relative to each other since 2000. Natural gas prices are trading at close to ten-year lows and
natural gas is expected to continue to be a low-cost fuel for use in the power generation sector.

Figure 2-4: Monthly Natural Gas Prices

Monthly Natural Gas Prices
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% AECO stands for AECO stands for Alberta Energy Company, and is the Canadian benchmark price for natural
gas.

SECTION 2: PLANNING ENVIRONMENT PAGE 34



A OWN P

ol

© o ~N O

10
11
12

13

14

15
16
17
18

19
20
21

FORTISBC INC. FORTIS BC
2016 LTERP

As shale gas production in the northeastern portion of the U.S. expands, there will be less of a
need to export western produced gas to the eastern consuming regions. This fundamental
change will create a surplus of available natural gas in the western portion of the continent and
help sustain the regional price advantage for consumers in the Pacific Northwest.

Section 2.5 provides more details regarding market gas and power price forecasts.

2.4.2 Natural Gas and Electricity Price Integration

As shown in Figure 2-5 below, the Pacific Northwest power system is largely composed of
hydroelectric generation which makes up approximately 47 percent of the region’s firm energy
generation capacity®’. The second largest source of firm energy generating capacity in the
region is natural gas fired generation (shown as Natural Gas Peaking and Natural Gas
Baseload in the figure below), providing 23 percent, followed by coal comprising 17 percent of
the total.

Figure 2-5: Pacific Northwest Electricity Generating Capability**
wind _ Other  Biomass

0% 2% Coal
17%

Muclear

Matural Gas
Peaking
5%
Matural Gas
Baseload
18%

However, in 1983 hydropower made up approximately 78% of the regions’ firm energy
generation capacity®®. The decrease in hydro’s share of the generation capacity has largely
been a result of the addition of non-hydroelectric resources, the largest being gas-fired and wind
generation.

The Pacific Northwest has historically been a winter peaking region, however river flows are
highest in late spring when electricity load is generally at its lowest. As a result, natural gas
generation has been directly correlated to hydroelectric generation - in good water years less

i Average hydro generation capability is based on the five year average of actual hydroelectric generation, as
hydroelectric generation can vary depending on the water year.

32 Northwest Power and Conservation Council Seventh Power Plan, page 9-7.

% Northwest Power and Conservation Council Seventh Power Plan, page 9-5.
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gas-fired generation is dispatched and poor water years result in more gas-fired generation.
Due to this relationship the price of natural gas strongly influences the electricity price. Natural-
gas fired power plants are often the marginal generating unit that set prices, so the variable cost
of fuel for these power plants influences the electricity price®.

The West Coast energy crisis of the early 2000s resulted in an expansion of new gas-fired
combined-cycle power plants in order to meet the market’s capacity deficit. As a result, the Mid-
Columbia (Mid-C) power market® has generally been in an energy and capacity surplus since
the mid-2000s. This provides a cost effective way for utilities in the region to meet their load as
it has generally been cheaper to buy energy and capacity in the wholesale market rather than
building new generation plants®. The majority of the electric utilities in the Pacific Northwest
region rely on wholesale market purchases to some extent (see Comparison Table in Appendix
Q).

In the next decade, the Pacific Northwest is forecast to face a capacity deficit due to load
growth, coal plant retirements, and increasing growth of intermittent resources such as solar
and wind generation. Due to increased environmental regulations, several coal plants in the
region are scheduled for retirement. Portland General Electric is scheduled to cease coal-fired
operation at Boardman in 2020, TransAlta’s Centralia units one and two will be retired in 2020
and 2025, and the North Valmy coal plant in Nevada (co-owned by Idaho Power) is scheduled
to be retired by 2025%.

Due to the Pacific Northwest’s proximity to natural gas producing regions in the WCSB and the
U.S. Rocky Mountain region along with low natural gas prices, gas-fired power plants have
become a low-cost alternative for power generation. Gas-fired generation is expected to make
up the capacity shortfall caused by coal retirements, intermittent resources, and load growth.
This will further strengthen the interdependency between natural gas and electricity prices in the
Pacific Northwest region.

24.3 Regional Power Security

2.4.3.1 B.C. Developments

Development of new generation has been active in B.C. over the last few years with a total of
114 suppliers currently selling electricity to BC Hydro under Electricity Purchase Agreements
(EPAs) as of November 1, 2016. This represents 19,762 GWh and 4,836 MW of installed

Northwest Power and Conservation Council Seventh Power Plan, page 8-6.

Mid-C power market hub is located on the Columbia River on the border between Washington and Oregon.

Puget Sound Energy 2015 Integrated Resource Plan, page G5-G8,
https://pse.com/ABOUTPSE/ENERGYSUPPL Y/Pages/Resource-Planning.aspx.

Northwest Power and Conservation Council Seventh Power Plan, page 9-16.
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capacity.*® Approximately 567 MW and 2,385 GWh are still in development® and may come on-
line in future years.

In addition to this, BC Hydro has been active as well, with Mica Unit 5 completed in 2014 and
Unit 6 in 2015. Units 5 and 6 each added 500 MW of capacity to the electrical system — enough
to power 80,000 homes — bringing the total capacity of Mica Dam to 2,805 MW.*® The Waneta
Expansion plant, owned by the Waneta Expansion Limited Partnership (WELP) was
completed in 2015 and produces 627 GWh and 335 MW.*

Revelstoke Unit 6 is also currently available to be constructed by BC Hydro which would supply
an additional 500 MW of capacity should it be required within B.C. As well, Site C is currently
under construction and is expected to be available in 2024 and to provide approximately 5,100
GWhlyear and 1,100 MW.*

Future needs within B.C. are uncertain and will largely depend on developments within the LNG
sector. However, as explained further in Section 8.2.6, some of this power may be considered
surplus and could be available to FBC at potentially attractive prices.

2.4.3.2 Alberta Developments

Major growth in renewables within the region may shift to places such as Alberta where the
provincial government has proposed to add over 5,000 MW of renewable generation by 2030.%®
In 2015, 41,378 GWh, or 51 percent of Alberta’s electricity was produced from a total of 6,267
MW of coal-fired generators.** By 2030, one-third of Alberta’s coal generating capacity will be
replaced by renewable energy; two-thirds will be replaced by natural gas.* What role B.C. may
play in supplying Alberta’s future needs is not yet known, but if a significant amount of electricity
from B.C. is transported to Alberta, it could reduce the amount of potentially surplus generation
available in B.C. to meet FBC requirements. The following tables provide a summary of
Alberta’s recent energy generation and installed capacity resource mix.

% https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/independent-power-

producers-calls-for-power/independent-power-producers/ipp-supply-list-in-operation.pdf.
https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/independent-power-
producers-calls-for-power/independent-power-producers/ipp-supply-list-in-development.pdf.
https://www.bchydro.com/news/conservation/2016/mica-5-6-words-videos.html.

The Waneta Expansion is also included in the BC Hydro list.

2 BC Hydro November 2013 IRP, page 9-28.

3 http://www.energy.alberta.ca/electricity/682.asp.

* Ibid.

4 http://www.alberta.ca/climate-coal-electricity.aspx.
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1 Table 2-1: Alberta's Electricity Generation as of December 2015
Gigawatt Hour Generation
Generation (GWh) Share By Fuel
Coal 41,378 51%
Natural Gas 32,215 39%
Hydro 1,745 2%
Wind 3,816 5%
Biomass 2,149 3%
Other* 318 0%
Total 81,621 100%
2 * Other includes solar, wind, fuel oil and waste heat.
3
4 Table 2-2: Alberta's Installed Generation Capacity as of June 2016
Capacity By
Generation Megawatt (MW) Fuel
Natural Gas 7,081 44%
Coal 6,267 39%
Hydro 902 6%
Wind 1,491 9%
Biomass 424 3%
Other* 97 1%
Total** 16,261 100%
5 *Other includes oil, diesel and waste heat.
6 2.4.3.3 Pacific Northwest Developments
7 In the Pacific Northwest, load is expected to grow between 1,800 aMW*’ and 4,400 aMW by
8 2035.* However, as nearly 4,300 aMW of cost effective DSM is technically achievable® and is
9 the recommended DSM amount®, if the recommendation comes to pass then actual load

10  growth in the region could be very limited.

11 By 2014, the Pacific Northwest had added about 8,700 MW of wind power®* but an additional
12 2,000 MW of coal is expected to shut down by 2025.52 However, until about 2026, low growth

% http://www.energy.alberta.ca/electricity/682.asp.

" One Average MW (aMW) is equivalent to 8,760 MWh, which is the energy produced by 1 MW if run all hours in the
year.

“8 Northwest Power and Conservation Council Seventh Power Plan, page 1-4.

9 Northwest Power and Conservation Council Seventh Power Plan, page 12-45.

0 Northwest Power and Conservation Council Seventh Power Plan, page 1-6.

*1 Northwest Power and Conservation Council Seventh Power Plan, page 2-4.

2 Northwest Power and Conservation Council Seventh Power Plan, page 2-3.
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combined with high wind development results in the Pacific Northwest having a significant
energy surplus yet under critical water conditions the region faces the probability of a peak
capacity shortfall.® Therefore, it is likely that additional peaking resources will be built in the
region.

244 Regional Market Opportunities

FBC currently relies on its own generation resources and long-term contracts to meet the
majority of its power supply requirements. The Company also relies on the wholesale electricity
market to meet power supply gaps. FBC believes that its strategy of making market purchases
to close the gap between its supply and demand has generally been successful.

FBC is a member of the Western Electricity Coordinating Council (WECC), which is a voluntary
organization responsible for coordinating and promoting electric system reliability in the region
that includes B.C. and Alberta, the northern portion of Baja California and all or portions of the
14 western states in between. WECC’s purpose is to support efficient, competitive power
markets, to assure open and non-discriminatory transmission access among members, to
provide a forum for resolving transmission access disputes, and to provide an environment for
coordinating the operating and planning activities of its members. WECC has been delegated
authority from the North American Electric Reliability Corporation (NERC)** to monitor and
enforce compliance with U.S. reliability standards.

FBC can draw upon a large wholesale electricity market to serve its incremental load
requirements. Energy and capacity are available in that market from various utilities and
independent power producers that have surplus power available for sale. The surpluses are
typically the result of either those utilities’ own loads not being as high as forecast or their
supplies of electricity being higher than forecast and/or higher than their needs, such as may be
the case during a wet or windy period. These large amounts of clean or renewable energy tend
to be highly variable in energy output with the result that at times market supply of energy can
be at very attractive prices. Alternatively, energy may be procured from independent asset
owners such as self-generators that have under-utilized capacity and available fuel.

The WECC region is dual peaking — the southern part is summer peaking while the northern
part is winter peaking. At present, FBC is primarily concerned about the availability and cost of
energy and capacity during the winter months.

Surplus power is typically available in B.C. and the Pacific Northwest from hydroelectric plants
during the spring freshet or during years of above-average precipitation. Some utilities, BC
Hydro being the most prominent, can store energy in their hydroelectric reservoirs and are
usually able to provide power to the market at any time for the right price. The market price of
energy and capacity is directly related to the amount and timing of this surplus power, the (fuel)

>3 Northwest Power and Conservation Council Seventh Power Plan, page 1-12 and page 11-5.
* NERC, a nonprofit corporation based in Princeton, NJ, was formed by the electric utility industry to promote the
reliability and adequacy of bulk power transmission in the electric utility systems of North America.
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input costs, the availability of fuel to generate the surplus power (for example, water stored in a
reservoir), and the cost of transmission between the buyer and seller.

Market shortages and transmission constraints can limit the physical availability of power in the
wholesale electricity market, which impacts the price of power as well as the duration, terms and
conditions of any purchases.

Market shortages occur when supply is inadequate to meet load demand and mandatory
operating reserves — this can be caused by a humber of factors, including extreme or extended
hot or cold weather conditions, regional drought conditions, generating unit or transmission
outages, and structural changes in load growth. In a change from when FBC filed its 2012
LTRP, NERC now expects that the NWPP Canadian sub-region (B.C. and Alberta) is expected
to have resources in excess of the Reference Margin Level® throughout the 2016 to 2025
assessment period.*®

A further key consideration for FBC is the transmission transfer limit at the three
interconnections on the B.C./United States border®” and at the two interconnections on the
B.C./Alberta border. These transmission interconnections often operate at their maximum
available transfer limits; therefore wheeling additional power between utilities in the region is
frequently impossible. It should be noted that FBC has no transmission facilities that connect
directly with markets outside of B.C. Accordingly, FBC is dependent on the availability of
adequate third-party transmission capacity to serve its customers’ needs, putting at risk the
long-term reliable availability of wholesale market electricity to serve its growing demand.
However, market energy and capacity is expected to remain adequate through the short to
medium term. This is particularly true if the CEPSA agreement with Powerex is assumed to
continue. On a longer term basis, market capacity and transmission availability are expected to
continue to tighten and therefore FBC may not be able to rely upon them, but sufficient supply of
market energy will likely be available.

2.5 MARKET PRICE FORECASTS AND CARBON PRICE AND PPA RATE
SCENARIOS

This section examines some of the key inputs required for the evaluation of resource options in
the portfolio analysis discussed in Section 9 of this LTERP. These include the long-term market
price forecasts for natural gas and electricity, based on the discussions in Section 2.4 regarding
the changing market supply environment. It also includes some scenarios for carbon prices,
based on the discussion in Section 2.2 regarding environmental policy in B.C. and Canada, and
the PPA rate based on potential rate increases for BC Hydro customers. The gas price forecast
is used as an input for estimating the costs for gas-fired generation while the electricity price
forecast is used to provide a cost for market purchases. The carbon prices scenarios are also

% The level of Planning Reserve Margin that is recommended.

%6 http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/2015L TRA%20-%20Final%20Report.pdf,
NERC 2015 Long-Term Reliability Assessment, December 2015, page 82.

57 Including the one merchant transmission line, owned by Teck Resources Limited at Trail, BC.
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inputs into the cost of gas-fired generation. The PPA rate scenarios provide potential future
costs of the PPA over the planning horizon beyond what has already been established by the
B.C. government for BC Hydro for rates until March 2019 (BC Hydro year F2019) and based on
BC Hydro’s LRMC. Assumptions regarding exchange and inflation rates and other adders are
also included in this section.

As in any long-term market prices forecast, certain assumptions about supply and demand
factors have been made based on current information. As these factors constantly change over
time, it is not likely that these price forecasts will be accurate over the long run. They are
merely an indication, based on current information, of where prices could be in the future.
Because of this uncertainty, the market price forecasts and rate scenarios include high and low
ranges to cover a wide range of potential circumstances that could occur over the planning
horizon. In the case of the market price forecasts, FBC does not develop its own forecasts but
rather relies on market price forecasts produced by others in the energy industry. FBC often
compares forecasts from different sources in order to determine which forecast(s) seem the
most reasonable.

In terms of the carbon price scenarios, FBC has made some assumptions based on the current
price of carbon in B.C. and recommendations by the CLT to the B.C. government in November
2015 in terms of energy and environmental policy as well as the Canadian federal government
announcement in September 2016 regarding minimum carbon pricing requirements for the
provinces.

With regard to the PPA rate scenarios, FBC has made some assumptions in terms of future rate
increases based on recent historical rate increases for BC Hydro customers and expectations
discussed in the B.C. 10 Year Plan®® as well as BC Hydro’s proxy for the LRMC for energy.

The market and carbon price forecasts and PPA rate scenarios were presented to the RPAG
stakeholders and discussed in the April 27, 2016 workshop. The forecasts and rate scenarios
are all presented here in 2015 real Canadian dollar terms. In most cases, FBC has presented a
low, base and high case to provide a range of possible prices and rates.

This section includes the market price forecasts and rate scenarios on an annual basis.
Appendix D provides the market price forecasts and rate scenarios data on a monthly basis.

2.51 Natural Gas Market Price Forecasts

The natural gas market price forecasts are based on the market price forecasts provided within
the NPCC Seventh Power Plan, released in February 2016. The NPCC develops a Power Plan,
updated every five years, to ensure the power supply for the region (including Washington,
Oregon, Montana and ldaho) and acquire cost-effective energy efficiency. The process relies on
broad public participation to inform the plan and build consensus on its recommendations. The
NPCC forecasts regional demand for electricity, wholesale market prices for natural gas and

%8 https://news.qgov.bc.ca/stories/10-year-plan.
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electricity in developing its Power Plan. The forecasts are also used by utilities, regulatory
agencies, state energy policy offices, and other organizations in their planning.

The Seventh Power Plan provides a market price forecast based on the Sumas market price
hub, located on the B.C.-Washington border. The Sumas market hub is one of the main natural
gas market trading hubs in the Pacific Northwest and is the transfer point for northern B.C. gas
flowing south across the border. The Sumas market annual price forecast in real Canadian
dollars per gigajoule (GJ) is presented in the following figure.

Figure 2-6: Sumas Natural Gas Annual Price Forecast
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The base case is based on current expectations for natural gas prices, with prices increasing
over time as supply and demand become more balanced than the current low-priced over-
supplied market environment. The high and low price forecasts provide reasonable extremes of
possible future prices. The high case assumes rapid world economic growth, increasing the
demand for natural gas supplies®®. The low case assumes slow economic growth with reduced
demand for natural gas in favour of lower-carbon renewable energy sources®.

FBC has also examined other recent gas price forecasts and forward market prices to see how
they compare to the NPCC base case and high and low price forecasts. FBC has reviewed the
Sumas market price forecast produced by Wood Mackenzie (Spring 2016 H1 forecast) and GLJ

¥ NPCC Seventh Power Plan, Appendix C, Page C-9.
% NPCC Seventh Power Plan, Appendix C, Page C-9.
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Petroleum Consultants (GLJ) (October 1, 2016 forecast). The figure below includes these and
the forward market prices as of October 3, 2016. In general, these other price forecasts and the
forward market prices are lower than the NPCC base case forecast but higher than the NPCC
low price forecast. The Wood Mackenzie price forecast increases from near the NPCC low
price forecast at the start of the planning horizon to closer to the NPCC base case price forecast
by the end of the twenty-year period. The GLJ price forecast and forward market prices do not
extend out for the full twenty year period.

Figure 2-7: Comparison of Sumas Price Forecasts (Base Case) and Forward Prices
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FBC also reviewed the U.S. Energy Information Administration (EIA) Henry Hub market price
forecast, which includes several scenarios for future market prices, as provided in their 2016
Annual Energy Outlook (AEO) Rollout Presentation®’. As the EIA does not produce a long-term
price forecast for Sumas, FBC has instead provided the Henry Hub reference price forecast and
scenarios for comparison purposes (which are presented in U.S. dollars per million British
thermal unit (Btu)). Generally speaking, on average over the next 20 years, the Sumas annual
average basis to Henry Hub, as forecast per Wood Mackenzie and GLJ, is close to zero; i.e.
Sumas prices will be similar to Henry Hub prices over the long term.

L ElA  Annual Energy  Outlook 2016 Rollout Presentation,
http://www.eia.gov/pressroom/presentations/sieminski _06282016.pdf.

June 28, 2016, slide 33,
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Figure 2-8: EIA Henry Hub Price Forecasts®
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The NPCC gas price forecasts are slightly higher than the EIA’s price forecast cases, on an
equivalent Canadian dollar per GJ basis.

2.5.2 Electricity Market Price Forecasts

The NPCC Seventh Power Plan Mid-C electricity market price forecast is largely based on the
Sumas natural gas price forecast. This is because natural gas-fired plants are often the
marginal generating resource in the region to meet load requirements. As such, natural gas
prices exert a strong influence on electricity prices. The high and low cases for the forecast
electricity prices were set by the associated high and low natural gas price forecasts.

The Seventh Power Plan provides market electricity price forecasts, with high and low cases,
based on the Mid-C market trading hub. Mid-C is the primary market electricity trading hub for
the Pacific Northwest.

The Mid-C market annual price forecasts in real Canadian dollars per megawatt-hour (MWh) are
presented in the following figure.

52 EIA  Annual Energy Outlook 2016 Rollout Presentation, June 28, 2016, slide 33,
http://www.eia.gov/pressroom/presentations/sieminski _06282016.pdf.
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Figure 2-9: Mid-C Electricity Annual Price Forecasts®
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2.5.3 B.C. Carbon Price Scenarios

There is uncertainty regarding the level of the B.C. carbon tax beyond 2018. As discussed in
Section 2.2, the carbon tax in B.C. was introduced in 2008 at a level of $10 per tonne and
increased to $30 per tonne by 2012. In April 2015, the B.C. government announced the
formation of a CLT to provide recommendations to build upon B.C.’s existing Climate Action
Plan. The CLT released its report in late November 2015. The report provides
recommendations, including the development of several new strategies, and increasing B.C.’s
existing $30 per tonne carbon tax by $10 per tonne per year starting in 2018. The CLT further
recommended that the annual increases in the carbon tax are reviewed in five years; however,
the CLT indicates that increases in the range of $10 per tonne per year will be required through
to 2050 in order to achieve B.C.’s 2050 emissions targets. However, the CLP, released in
August 2016, noted that the B.C. government would not be increasing the carbon tax until other
jurisdictions caught up.

In September 2016, the Canadian federal government announced that it is planning to require
the provinces to have a price of at least $10 per tonne of carbon dioxide equivalent emissions

% Based on Northwest Power and Conservation Council Seventh Power Plan, Chapter 8 and Appendix B Mid-C
prices in 2012 $US/MWh converted to 2015 $Cdn/MWh using exchange and inflation rates per Section 2.5.5 and
transmission costs per Section 2.5.6.
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starting in 2018. The price would rise by $10 per tonne a year for the next four years, reaching
$50 a tonne by 2022.%

FBC has developed its carbon price scenarios based on this information. FBC has assumed
the current level of $30 per tonne (in nominal terms) as the base case until 2020 after which
time it increases by $10 per tonne per year until it reaches $50 per tonne (in nominal terms) by
2022. After this time, the base case holds the carbon price constant in real terms, assuming
that the carbon tax is increased to keep up with inflation over time. FBC has also included a
high case based on the assumption of annual increases of $10 per tonne and a more moderate
case assuming annual increases of half of this or $5 per tonne.

Figure 2-10: B.C. Carbon Price Scenarios®
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% http://www.cbc.ca/news/politics/canada-trudeau-climate-change-1.3788825.
% Base case 2022 to 2035 values are lower than $50 per tonne (nominal) because they are presented in real 2015
dollars per tonne.
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254 BC Hydro PPA Rate Scenarios

In order to estimate the potential costs for the BC Hydro PPA in the future, FBC has developed
some PPA scenarios based on annual percentage increases in residential rates and BC Hydro’s
LRMC. The percentage increases in the PPA Tranche 1 energy and capacity rates are the
same as those applicable to BC Hydro’s residential customers. The B.C. government has set
BC Hydro residential rate increases until F2019 (which are effective from April 1, 2018 to March
31, 2019) based on its 10 Year Plan announced in November 2013%. These rate increases are
capped at 3.5 percent effective April 1, 2017 (F2018) and 3 percent effective April 1, 2018
(F2019). For the last 5 years of the 10 Year Plan out to F2024, the B.C. government has set
target rate increases of 2.6 percent for each year, subject to Commission review and approval®’.
FBC has assumed these are nominal, not real, rate increases. At this point in time, there is less
certainty in terms of rate increases beyond March 2024.

In developing its PPA rate scenarios, FBC has made the following assumptions which it
believes are reasonable given the recent historical rate increases by BC Hydro and the target
rate increases to F2024. In the low case, rate increases keep up with inflation of about 2
percent per year and so rates do not increase in real terms (see Section 2.5.5 below regarding
the inflation rate forecast). In the base case, rate increases are 1 percent per year in real terms.
In the high case, rate increases are 3 percent in real terms. The following figure shows the PPA
rate scenarios for Tranche 1 Energy.

&6 https://news.gov.bc.ca/stories/10-year-plan.

&7 https://www.bchydro.com/content/dam/BCHydro/customer-portal/documents/corporate/regulatory-planning-
documents/revenue-requirements/f17-f19-rra-20160728.pdf, page 1-17.
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Figure 2-11: PPA Rate Scenarios for Tranche 1 Energy
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The rate scenarios for capacity under the PPA using the same annual percentage increases are
provided in the following figure.
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Figure 2-12: PPA Capacity Rate Scenarios
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The PPA tranche 2 energy rate is set based on a proxy for BC Hydro’'s LRMC of new supply.
Currently, the PPA Tranche 2 energy rate is $129.70 per MWh®, which is tied to BC Hydro’s
proxy for long run marginal cost based on the BC Hydro 2008 Clean Power Call. However, BC
Hydro’s LRMC for energy has since been updated and is significantly lower than this as stated
in BC Hydro’s recent 2015 Rate Design Application Evidentiary Update on Load Resource
Balance and Long Run Marginal Cost dated February 18, 2016. In this update BC Hydro states
that the LRMC has shifted towards $85 per MWh from a range of $85 per MWh to $100 per
MWh®. Therefore, FBC has assumed that the PPA Tranche 2 energy rate could be lowered to
the BC Hydro LRMC value of $85 per MWh in the future and has treated this as a PPA Tranche
2 rate scenario. FBC has assumed this $85 per MWh value is adjusted for inflation and so does
not increase in real terms. The following figure shows the base case $129.70 per MWh PPA

Tranche 2 rate and the $85 per MWh rate scenario.

% Bc Hydro Rate Schedules effective April 1, 2016, Schedule 3808 — Transmission Service — FortisBC.
% BC Hydro 2015 Rate Design Application proceeding, Exhibit B-37 - Evidentiary Update on Load Resource Balance

and Long Run Marginal Cost dated February 18, 2016, page 9.
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Figure 2-13: PPA Rate Scenarios for Tranche 2 Energy
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FBC believes that these scenarios provide a reasonable range for the potential cost of the PPA
energy and capacity over the next twenty years.

2.5.5 Financial Assumptions

FBC has made some assumptions regarding future exchange rates and inflation factors in order
to develop the market price forecasts and PPA rate scenarios.

2.5.5.1 Exchange Rate Forecast

In order to convert the NPCC market price forecasts for natural gas and electricity from U.S.
dollars to Canadian dollars, FBC has utilized a Canadian/US dollar exchange rate forecast. The
forecast is based on available recent projections from Canadian Chartered banks and the B.C.
Ministry of Finance.
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Table 2-3: Canadian/US Dollar Exchange Rate Forecast

Year Exchange Rate

2016 1.34
2017 1.32
2018 1.30
2019 1.26
2020 1.25
2021 to 2035 1.24

2.5.5.2 Inflation Rate Forecast

FBC requires an inflation rate forecast in order to convert the market price forecasts and PPA
rate scenarios into real 2015 dollars. FBC has based its inflation rate forecast on available
recent projections made by Canadian Chartered banks, the Conference Board of Canada and
the B.C. Ministry of Finance.

Table 2-4: Inflation Rate Forecast

Year Inflation Rate

2016 1.9%
2017 2.2%
2018 2.0%
2019 2.1%
2020 to 2035 2.0%

2.5.6 Adders to the Market Price Forecasts

The market price forecasts presented in the previous sections are based on the market hub
locations and do not include any costs to move this commodity supply of natural gas or
electricity to the FBC service area.

To move gas purchased at Sumas to the FBC service area for consumption by a natural gas-
fired generator, gas pipeline transportation should be added to the commodity cost of the gas.
FBC has estimated this to be in the order of $1 per GJ (in real $2015 terms) including
Westcoast Energy Inc. T-South toll costs (about $0.14 per GJ™) and FortisBC Energy Inc. (FEI)
interior system transmission tariff (about $0.86 per GJ™).

"0 Based on Westcoast Energy Inc. 2016 Interim Transmission Tolls for Firm Transportation Service (Southern —
Kingsvale) Kingsvale (SCP) 5-Year Toll revised December 8, 2015 and Yearly Heat Content Values effective May
1, 2016 Kingsvale last updated April 19, 2016. $162.67/103m3/month x 12 / 366 x 38.25 heat content =
$0.1394/GJ.

"™ Per FEI Rate Schedule 22 delivery charge per GJ of $0.864 (inclusive of applicable rate riders), for the Mainland
Service Area, effective January 1, 2016.
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In order to move market electricity purchases from the Mid-C market hub to the FBC service
area, FBC incurs transmission wheeling costs and line losses. FBC has assumed the cost for
this transmission is based on the Bonneville Power Administration (BPA) transmission rates and
loss rates effective October 1, 2015’2, escalated based on inflation. These equate to about
$7.50 per MWh for wheeling costs and 3 percent of the market prices for line losses.

Within its portfolio analysis, discussed in Section 9, FBC has included these market price
forecast adders. The PPA rate and carbon price scenarios do not require any adders as the
prices for these are already based on energy and capacity within B.C. and the FBC service
area.

2.5.7 Conclusions

Based on the information presented in the previous sections, FBC can draw several conclusions
regarding the market price forecasts and rate scenarios. First, the current gas market
environment continues to experience relatively low price levels compared to those seen in
recent years. This has resulted in low market electricity prices, which is reflected in the market
price forecasts. Market purchases, at least in the short to medium term, continue to remain well
below the cost of other supply-side resource options, discussed in Section 8.2.

Second, PPA Tranche 1 Energy is also a cost-effective resource relative to other supply-side
resource options (also discussed further in Section 8.2). However, there is uncertainty
regarding the PPA rate increases beyond 2018 and it is possible that the cost of the PPA may
exceed that of other resource options by the end of the planning horizon. This is analysed
further in the portfolio analysis in Section 9.

Third, as with the PPA rates, there is significant uncertainty in terms of the carbon and market
price forecasts. It is unlikely that the price forecasts will be accurate over the long term. FBC
has provided some scenarios to assess the impacts of potential high and low ranges. The
portfolio analysis in Section 9 analyses the impacts of these scenarios on the different portfolios
being evaluated.

2 BPA 2016 Transmission, Ancillary and Control Area Service Rate Summary Effective October 1, 2015, PTP-16
Point-To-Point, Short-Term (firm and non-firm), Days 6 and Beyond.

SECTION 2: PLANNING ENVIRONMENT PAGE 52



OOk W DN

© 00

10

11

12

13
14

15
16

17
18

19
20

21

22

23
24
25

FORTISBC INC. FORTIS BC
2016 LTERP

3. LONG-TERM LOAD FORECAST

3.1 INTRODUCTION

FBC forecasts the expected load over the planning horizon in order to determine the energy and
peak demand requirements of customers. All forecast loads presented in this section are after
Savings, as defined on page E-2 of Appendix E, and before adjustments for incremental DSM,
which is discussed in Section 8.1 and the LT DSM Plan.

Both gross and net load include the residential, commercial, wholesale, industrial, irrigation and
lighting customer classes. However, gross load includes system losses while the net load
excludes system losses. Further information regarding the load forecast methods and detailed
forecasts by customer class are found in Appendix E.

This section provides the following information:

o The reference case (expected) forecast for gross load, net load and peak demand,;

e The factors and conditions that influence FBC’s load growth over the planning horizon
for the reference case; and

e The load forecast drivers or factors that result in variability of the forecast and provide a
probability range around the reference case.

In this section short, medium and long term forecast time frames are referenced. The short term
covers the first five years while the medium term compromises the five to ten year time frame
and the long term compromises the ten to twenty year time frame.

3.2 LoAD FORECAST SUMMARY

3.21 Gross Load Forecast

FBC’s reference case load forecast anticipates a modest rate of load growth over the twenty-
year planning horizon of the LTERP. The Company is forecasting an increase in gross load from
3,544 GWh in 2016 to 4,334 GWh by 2035, a compound annual growth rate of 1.1 percent.
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Figure 3-1: Gross Load Forecast (GWh)
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3.2.2 Net Load Forecast

FBC’s load forecast net of losses also anticipates a modest rate of load growth over the twenty-
year planning horizon. The Company is forecasting an increase in net load from 3,264 GWh in
2016 to 4,003 GWh by 2035, also at a compound annual growth rate of 1.1 percent. Losses are
assumed to be 8 percent of gross load as discussed in Section 4.7 of Appendix E.

Figure 3-2: Net Load Forecast (GWh)
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3.2.3 Peak Demand Forecast

The peak demand forecast is the largest amount of capacity expected at one point in time on
the FBC system due to high customer demand, which is affected by weather and system
growth. FBC’s system is dual peaking, with annual winter and summer peaks. Winter peaks
have historically been larger than the summer peak and are forecast to continue to be larger in
the future.

The winter peak is when the most capacity is needed at a single point in time during the months
of November to February and is usually on one of the coldest days of the year. The reference
case winter peak demand forecast increases from 731 MW in 2016 to 885 MW in 2035, growing
at a compound annual growth rate of 1.0 percent.

Figure 3-3: Winter Peak Forecast (MW)
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The summer peak is when the most capacity is needed at one point in time during the summer
months, between July and August, and is usually on one of the warmest days of the year. The
warmer the weather, the more energy is required to cool homes, which increases capacity
requirements on the FBC system.
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The reference case summer peak demand forecast increases from 590 MW in 2016 to 716 MW
in 2035, growing at a compound annual growth rate of 1.0 percent.
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Figure 3-4: Summer Peak Forecast (MW)
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3.3  DETERMINANTS OF LoAD GROWTH

The Company relies on third party forecasts of the economic drivers of load growth for its
service territory. The two primary inputs to the load forecast are the following:
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e British Columbia Gross Domestic Product (GDP) as forecast by the Conference Board of
Canada (CBOC).”?,”* The CBOC'’s forecast provides an overview of the expected
economic climate and is used directly in the forecasts of the load growth in FBC’s
commercial and industrial rate classes; and

o FBC'’s service territory population as forecast by the Ministry of Technology, Innovation
& Citizens’ Services, B.C. Statistics branch (BC Stats), which is used to forecast the
number of residential customers FBC will serve over the planning horizon.

The Company also relies on forecasts provided by individual customers for its wholesale and
industrial rate class.

3.3.1 Forecast Economic Conditions

FBC uses GDP as a quantitative measure of economic activity to forecast economic conditions.
GDP forecasts from the CBOC are employed to forecast load for both the commercial and
industrial classes.

The CBOC forecasts a compound annual GDP growth rate of 2.2 percent in B.C. over the
planning horizon. This is higher than the compound annual growth rate of 1.7 percent

™ Provincial Outlook Long-Term Economic Forecast 2016 by the Conference Board of Canada, May 17, 2016.
" Provincial Outlook Executive Summary Winter 2016 by the Conference Board of Canada, March 8, 2016.
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experienced in the last 10 years. The GDP growth is forecast to be strongest during the near to
medium term and then is predicted to soften slightly in the long term. According to the CBOC
the softening of the economy will be a result of slowed population growth and an increasingly
aging population.

The CBOC'’s analysis predicts that the forestry sector will decline in the short term due to the
mountain pine beetle infestation but will then recover somewhat in the medium to long term. The
manufacturing sector is forecast to have strong growth in the near term due to increases in
wood product manufacturing and the low Canadian dollar. In the medium to long term the
manufacturing sector is expected to slow due to the weak forestry sector and slower growth of
exports to China due to their weakening economy. The mining sector is forecast to see strong
growth over the planning horizon due to a large number of projects currently underway and the
anticipated stabilization of commodity prices.

3.3.1.1 Commercial Load

There is a high statistical correlation between the provincial GDP and FBC’s commercial load,
which is explained in further detail in Appendix E. The commercial class is a mix of different
types of businesses, from small store-front operations and restaurants to larger operations such
as hotels and ski resorts. In 2015, there were 14,976 customers in the commercial class,
representing 25 percent of the gross load.

Commercial load growth is expected to increase at a compound annual growth rate of 1.6
percent over the planning horizon. The commercial load is forecast to increase significantly
during the near to medium term and then slow somewhat due to reduced economic growth.

3.3.1.2 Industrial Load

In 2015, there were 50 customers in the industrial class, representing 11 percent of FBC’s gross
load.

Industrial load growth is expected to increase at a compound annual growth rate of 1.5 percent
over the planning horizon. The industrial load is forecast to have consistent strong growth during
the planning horizon except for during the short term which is partly due to the forecast decline
of the forestry sector from the mountain pine beetle epidemic.

The CBOC provides GDP forecasts for various industrial sectors. Those individual sector GDP
projections are used for industrial customers who do not return their annual FBC industrial
survey. Since the survey and individual sector GDP projections only include forecasts for five
years, the composite GDP growth rate is used for the long term forecast.

The GDP composite rate is used to forecast the industrial long term load because FBC'’s
industrial customer base is a mix of diverse industries including agriculture, forestry,
manufacturing, utilities and commercial service. Further information about the industrial load
forecast method can be found in Appendix E.
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3.3.2 Population Growth

BC Stats forecasts annual population growth of 1.0 percent on average over the planning
horizon for FBC'’s service territory. This is consistent with the 1.0 percent annual average
growth rate experienced in the last 10 years. Population growth is forecast to be strongest at the
start of the planning horizon at 1.2 percent and then is predicted to fall gradually to 0.7 percent
by 2035.

According to BC Stats forecast, B.C.’s population growth will decline over the planning horizon
due to declining birth rates and increased mortality. Birth rates are lower due to women having
children later in life and fewer children being born to each woman. The current birth rate in B.C.
is approximately 1.4 percent lower than in 1971 and 4.0 percent lower than in 1960. Even
though life expectancy is forecast to increase slightly, the mortality rate will increase over the
time period covered by the LTERP due to the aging of the baby boomer population. The
cumulative effect of both of these factors will cause the population growth rate to diminish.

Net migration into B.C. is forecast to remain relatively constant over the time period except for
increases in the net interprovincial migration in the short-term due to the recent downturn in the
Alberta economy.

FBC receives a custom population forecast for its service area from BC Stats but that forecast
does not include any commentary about or explanation for the results. Since both the provincial
and FBC service area forecasts are based on the same growth patterns it is assumed that the
reasons stated above for the lower growth rate in B.C. apply equally to FBC’s service area.

Figure 3-5: BC Stats Provincial and FBC Service Area Population Annual Growth Forecasts
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Population growth for FBC’s service area is used to forecast the residential customer count
which, along with customer usage, is used to forecast residential loads. Customer usage is
forecast by averaging the most recent three years’ usage rates and then assuming the average
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rate remains constant over the planning horizon. The calculations for the residential load are
further explained in section 1.4.1 of Appendix E. In 2015, there were 114,166 residential
customers, which represented 38 percent of FBC’s gross load.

Residential customer growth is expected to increase at an average annual rate of 0.7 percent
over the planning horizon. The residential customer growth is forecast to be strongest at the
start of the planning horizon at 0.8 percent and then is predicted to fall gradually to 0.5 percent
by 2035.

3.4 LoAD FOREcAST UNCERTAINTY

In order to account for future variability in the load forecast inputs, FBC developed a Monte
Carlo range for the reference load forecast. FBC has developed a standard P10/P90 range
where:

e P10 means there is a 10 percent probability that the load will be less than this forecast
value in a particular year; and

e P90 means there is a 90 percent probability that the load will be less than this forecast
value in a particular year.

Generally speaking, a Monte Carlo analysis uses the variability in historic data to forecast
possible variance ranges from the reference case forecast. The variables used in the Monte
Carlo analysis are:

o Use Per Customer (UPC) and BC Stats Population for the residential rate class;
e GDP for the commercial rate class, and

e Historical loads for all other rate classes.

The Monte Carlo method FBC used for the purposes of the load forecast is further explained in
Appendix E.

The following figures show the Monte Carlo range forecasts for energy and peak demand
requirements over the planning horizon of the LTERP.
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The gross load Monte Carlo high-low range is forecast to trend between 2 to 10 percent from
the reference case.

Figure 3-6: Gross Energy Monte Carlo Range (GWh)
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The Net load Monte Carlo high-low range is also forecast to trend between 2 to 10 percent from
the reference case.

Figure 3-7: Net Energy Monte Carlo Range (GWh)
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The winter peak Monte Carlo high-low range is forecast to trend between 3 to 10 percent from
the reference case.

Figure 3-8: Winter Peak Monte Carlo (MW)
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The summer peak Monte Carlo high-low range is forecast to trend between 2 to 10 percent from
the reference case

Figure 3-9: Summer Peak Monte Carlo (MW)
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3.5 SummARY

FBC has forecast the reference case load for its customers’ annual energy and peak demand
requirements over the next twenty years. FBC is forecasting gross and net loads to have a
compound annual growth rate of 1.1 percent per year. Growth will be stronger in the near to
medium term and then begin softening due to slowed economic conditions and lower population
projections. Winter and summer peaks are both projected to have a compounded annual growth
rate of 1.0 percent and remain relatively constant for the planning horizon. For further
information on the load and peak forecasts and methods used to develop them please refer to
Appendix E.

In Section 7, FBC compares these reference case load forecasts against existing resources to
derive the Load-Resource Balance. This helps FBC to determine when gaps between load and
resources may occur in the future and how big these gaps may be. In Section 8, FBC examines
the demand-side and supply-side resource options that could be used to fill these gaps.
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4. LOAD SCENARIOS

Section 3 described the long-term reference case load forecast which is based on historical load
drivers. FBC recognizes, however, that emerging technology and changes in how customers
use and provide energy could impact load drivers that are not captured in the reference case.
This section of the LTERP discusses these non-historical load drivers and some alternative load
scenarios. FBC employed the consulting services of Navigant Consulting Ltd. (Navigant) to
identify emerging trends and technologies not reflected in the reference case load forecast and
to examine their potential uptake or penetration levels. Navigant then developed several
alternative scenarios based upon these potential load drivers, which may increase or decrease
FBC’s load requirements relative to the reference case forecast in the future. Note that there is
significant uncertainty in how these scenarios will actually play out in the future and, as such,
FBC has not assigned any probabilities to them. The scenarios provide examples of what the
impacts on FBC'’s future load requirements might be if specific load drivers occurred at specific
growth or penetration levels. They are not alternate load forecasts.

These load scenarios will help inform FBC’s potential future resource requirements and how
FBC might adapt its resource portfolio if they were to occur. FBC’s portfolio analysis, discussed
in Section 9, includes alternative resource portfolios to meet the reference case load as well as
the alternative load scenarios discussed in this section. This may include, for example, more
generation resources to meet higher than reference case load or ensuring flexibility in FBC’s
resource portfolio to handle decreasing load requirements.

Many of the non-historical load drivers are not expected to ramp up or grow significantly in the
short term but could have longer-term impacts instead. For example, FBC’s service area
currently contains low amounts of residential rooftop solar installations and FBC does not
expect them to ramp up significantly in the near future. However, rooftop solar could be a
significant driver over the longer term and certainly within the LTERP’s twenty-year planning
horizon. Some of the other load drivers could significantly impact FBC’s short-term load
requirements. For example, if a large data centre, hospital or college was built in FBC’s service
area within a relatively short period of time, electricity requirements could significantly increase
as a result. FBC needs to plan for both the short-term and long-term requirements of its
customers and needs to have an understanding of what actions it might need to take under
alternative scenarios.

These scenarios are based on load requirements before DSM initiatives and are consistent with
the Commission’s Resource Planning Guidelines, in particular the development of a range of
gross (pre-DSM) demand forecasts (item 2 of the Resource Planning Guidelines).

The load scenarios were discussed in detail with the RPAG stakeholders in the April 27, 2016
workshop. At that session, FBC received some feedback regarding the load drivers and
scenarios. FBC also provided stakeholders with a load scenario tool to allow them to develop
their own load driver penetration levels and scenario impacts. This feedback is presented in
Section 4.3 below.
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The following sections describe the development of the load drivers and the alternative
scenarios as well as the results of Navigant’s analysis of their potential impacts on FBC’s future
energy and capacity requirements for its customers. More details, including the assumptions
used for the load drivers within each scenario, are provided in Navigant's Load Scenario
Assessment Report, which is included in Appendix G and Navigant’'s Load Scenarios
Presentation to the RPAG in Appendix H. The data relating to the energy and capacity impacts
of the load scenarios are provided in the Load Scenarios Modelling Outputs in Appendix .

4.1 LoAD SCENARIOS APPROACH

In developing the load scenarios, Navigant and FBC focused on determining the impacts of
various plausible future scenarios on FBC’s energy and capacity requirements rather than
attempting to address all potential factors that might influence the load drivers included in the
scenarios. FBC believes this to be more productive and appropriate for high-level long-term
resource planning. The scenarios can be refined over time and in future resource plans as
better information becomes available.

FBC engaged Navigant to:

e Help determine what potentially significant drivers of structural change in electricity
consumption behaviour could be;

e Estimate the energy and capacity impacts of these load drivers; and

¢ Model the potential impacts of these drivers as part of five different load scenarios, the
parameters of which were developed collaboratively by Navigant and a cross-disciplinary
internal group of FBC staff. The results were shared with stakeholders and their
feedback obtained.

The purpose of Navigant’'s Load Scenario Assessment Report was to provide a quantitatively
robust answer to the following question: what would be the impact on FBC’s peak demand and
energy if a given set of circumstances were to arise? It is important to note that the scenarios
were developed without determining and measuring the impacts of all of the potential drivers.
For example, the impact of a substantial increase in the penetration level of EVs in FBC’s
territory is quantified; however, determining what might drive increased uptake in EVs, such as
the price of gasoline versus electricity, is beyond the scope of the work.

The future impact of the load drivers included in these scenarios is, at present, so uncertain that
no objective probabilities can be assigned to the scenarios. It is for this reason that these load
drivers are included in this exercise, as opposed to a more formal empirical forecast.

FBC’s purpose in engaging Navigant was to help understand the potential impacts of the load
drivers and scenarios. FBC has no immediate plans to adjust its current resource requirements
in response to these drivers. FBC will explore the impacts of the load scenarios on its preferred
resource portfolio as part of its portfolio analysis as discussed in Section 9.
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41.1 Load Drivers

Eight specific load drivers were included to develop the load scenarios. These were selected
from a broader list developed by Navigant and FBC staff as those believed to have the most
substantial potential impact on future loads. The eight load drivers are:

1. Residential Rooftop Solar and Integrated PV Storage Systems. Behind-the-meter
rooftop PV generation by residential customers. This load driver includes battery-
supported PV, referred to as Integrated Photovoltaic Storage Systems (IPSS).

2. Electric Vehicles. Plug-in hybrid electric vehicles (PHEVS) and battery electric vehicles
(BEVs), supported by Level 1 (standard 120 V) home charging, Level 2 (240 V) work-
place and home charging as well as DC fast charging.

3. Fuel Switching — Electricity to Gas. Residential fuel switching from electric to gas
space- and water-heating, applicable only to residential customers within 50 metres of a
gas main.

4. Fuel Switching — Gas to Electricity. Residential fuel switching from gas to electric
space- and water-heating.

5. Consistent and Persistent Weather Changes due to Climate Change. The effect on
customer energy consumption due to climate-change-driven temperature increases
forecast by the U.S. Geological Survey (USGS) National Climate Change Viewer.

6. Large Load Sector Transformation. Unanticipated growth of large load customers not
associated with traditional energy intensive industries (i.e., primary resources and
manufacturing).

7. The Internet of Things (loT). The combined effect of an increasing number of
household appliances and devices being connected to a home network, information
collected by those devices being delivered to residential consumers to allow for optimal
decision making, and the presence of systems that allow consumers to take control of
their consumption in response to this information.

8. Combined Heat and Power (CHP). Very large industrial customers investing in CHP
cogeneration facilities, reducing the amount of electricity they require from the system
and potentially allowing them to become net generators of electricity.

These load drivers are the building blocks for the five scenarios modeled by Navigant. The
assumed uptake, or penetration, of each load driver will vary from scenario to scenario, from
zero in some scenarios to a very aggressive level in others. It should be noted that all load
driver uptake assumed in any given scenario is incremental to any that may be already
embedded in the reference case load forecast. The directional impacts of the load drivers on
the FBC system load are summarized in the following table.
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Table 4-1: Load Drivers Directional Impacts

Load Driver Short Form Effect on System Load (+/-)

Residential Rooftop Solar and Integrated
PV v

Storage Systems
Electric Vehicles EV
Fuel Switching — Electricity to Gas FS - E2G v
Error! Reference source not
found.Fuel Switching — Gas to Electricity FS-G2E
Consistent and Persistent Weather Weather v
Changes due to Climate Change
Large Load Sector Transformation LLST
The Internet of Things loT v
Combined Heat and Power CHP v

41.2

Scenario Descriptions

Each of the five scenarios modelled is comprised of a different combination of load drivers.
Although an infinite number of potential combinations of load drivers into scenarios is possible,
the five scenarios selected for this analysis were chosen based on two guiding principles:

1.

2.

The analysis should include “boundary” scenarios. Boundary scenarios are those
scenarios that define major deviations from existing empirical forecasts driven by the
cumulative effects of emerging technologies and structural shifts that overwhelmingly
affect system load in one direction or the other. Scenarios 1 and 5 (described below)
are the boundary scenarios of the five analysed.

The analysis should include “offsetting” intermediate scenarios. In addition to modelling
scenarios where all load drivers push system load in the same direction, it is important to
consider scenarios where off-setting effects can exist. This is helpful for appreciating the
potential dynamics of how load drivers may interact with one another. Scenarios 2, 3
and 4 are the intermediate scenarios.

The descriptions of the five scenarios are as follows:

Scenario 1 (“Low Carbon World”) is the first of the boundary scenarios and is designed
to quantify the potential energy and demand impacts on the FBC system if there is
substantial growth in the penetration of the three load drivers that increase load: large
load sector transformation, gas-to-electric fuel switching and EVs.
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e Scenario 2 (“Low Carbon World with Climate Change”) is an offsetting scenario and is
designed to quantify the potential energy and demand impacts on the FBC system if
there is some growth in the penetration of load drivers that increase load (EVs and gas-
to-electric fuel-switching) accompanied by some growth in the penetration of a load
driver that decreases load (weather changes).

e Scenario 3 (“A Connected World”) is an offsetting scenario and is designed to quantify
the potential energy and demand impacts if there is some growth in the penetration of a
load driver that increases load (EVs) accompanied by some growth in the penetration of
load drivers that decrease load (weather changes, the 10T and residential solar PV).

e Scenario 4 (“A Connected World I1I”) is an offsetting scenario designed to quantify the
potential energy and demand impacts if there is some growth in the penetration of load
drivers that increase load (EVs and large load sector transformation) accompanied by
some growth in the penetration of load drivers that decrease load (weather changes,
CHP, the loT and residential solar PV).

e Scenario 5 (“Costly Power in a Connected World”) is the second of the boundary
scenarios and quantifies the potential energy and demand impacts if there is substantial
growth in the penetration of the five load drivers that decrease load. These drivers
include weather, 10T, electric-to-gas fuel switching, CHP and residential solar PV.

4.2 LOAD SCENARIOS RESULTS

This section discusses the results of the load scenarios analysis in terms of the potential
impacts to FBC’s energy and capacity requirements.

The following figure shows the overall energy consumption impact of each scenario relative to
the reference case (at zero on the vertical axis), by year.
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Figure 4-1: Energy Impacts by Scenario and Year
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As shown in this graph, Scenario 1 results in an increase in energy consumption of over 800
GWh per year by 2035 compared to the reference scenario, whereas Scenario 5 results in a
decrease of nearly 900 GWh per year by 2035 compared to the reference scenario. The off-
setting scenarios all fall somewhere in the middle, with Scenario 3 having the least impact.
Scenario 3 results in a decrease of only approximately 40 GWh per year by 2035.

The following figure shows the overall peak demand impact of each scenario relative to the
reference case, by year.

Figure 4-2: Peak Demand Impacts by Scenario and Year
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As shown in this graph, Scenario 1 results in an increase in peak demand of nearly 200 MW by
2035 compared to the reference scenario, whereas Scenario 5 results in a decrease of
approximately 80 MW by 2035 compared to the reference scenario. As with energy
consumption, the intermediate scenario impacts fall in the middle between these two extremes.

The most noteworthy feature of a comparison of the energy and demand impacts by scenario is
that Scenarios 3 and 4 are directionally different. That is, Scenarios 3 and 4 both indicate a
decrease in energy consumption but an increase in peak demand. This counter-intuitive effect
is due to the combination of the two most impactful load drivers, PV and EVs. Increasing
installations of PVs more than offsets the incremental energy offset by the EVs, but the timing of
the delivery of that electricity is constrained by the hours of sunlight, the capacity of the energy
storage system (assumed as part of the IPSS installations) and average residential demand in
the early evening hours. Very little, if any, electricity is being provided by rooftop PV between 5
p.m. and 6 p.m., but it is at just this time that the majority of the electricity required to recharge
EVs is being demanded.

4.3 RPAG FEEDBACK

The load scenarios described above were discussed with the RPAG stakeholders in the April
27, 2016 workshop. At that session, FBC received feedback regarding the load drivers and
scenarios. For example, one stakeholder commented that the electric vehicle penetration
included in the high consumption boundary scenario (Scenario 1) might be overstated if electric
vehicle manufacturers are not able to keep up with the demand from customers. Another
stakeholder commented that the generally older population in the FBC service area relative to
other cities, such as Vancouver, might lead to lower adoption of EVs in the FBC territory.
Another stakeholder commented that the level of solar PV with storage seemed high without
time-of-use rates providing an incentive for the use of energy storage. FBC notes that while the
high and low boundary scenarios represent plausible extremes, the three intermediate
scenarios cover less-extreme scenarios and may be more aligned with those situations
described by stakeholders in the workshop.

FBC also provided stakeholders with a load scenarios tool to give them the opportunity to model
their own load driver penetration levels and scenario impacts. The tool was an excel-based
model which allowed stakeholders to adjust the growth rate of the load drivers based on their
own views of the driver growth and penetration levels over time. Several stakeholders used the
tool provided and submitted their results to FBC. FBC then aggregated the load driver results
from each stakeholder into scenario results. The stakeholders’ results compared to the
Navigant scenarios are presented in the following figures. Stakeholder C provided five
scenarios rather than a single set of load driver growth and penetration levels. FBC has kept
the stakeholder results anonymous.
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Figure 4-3: Stakeholder and Navigant Load Scenarios — Energy Impacts
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Figure 4-4: Stakeholder and Navigant Load Scenarios — Winter Peak Demand Impacts
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Two key conclusions can be drawn from the stakeholder feedback represented in the figures
above. First, there is no consensus regarding the degree of impact the load drivers might have
on the energy and capacity requirements of FBC’s customers. This is evident by the wide range
of scenarios provided by stakeholders within the Navigant boundary scenarios. It also supports
FBC’s belief that it is difficult to assign probabilities to the load scenarios given the high degree
of uncertainty and difference of opinion regarding how the drivers will play out over time.
However, many of the stakeholders’ results for energy impacts ended up in between Navigant’s
scenarios 2 and 3. For peak demand impacts, many of the stakeholders’ results ended up close
to Navigant’s scenario 2. Therefore, the stakeholders’ views were not significantly different than
those presented by Navigant in terms of the load scenarios.

Second, stakeholders clearly believe there is more potential for increased energy and peak
capacity requirements above the reference case forecast rather than decreased requirements.
This is illustrated by most of the scenario impact results being positive rather than negative
values in the figures above. The stakeholders that participated in this exercise generally believe
that drivers like EVs, which increase load, will more than offset other drivers like rooftop solar,
which decrease load. Only time will tell, but FBC’s contingency planning will assess the impacts
of scenarios that both increase and decrease load.
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4.4 CONCLUSIONS

In this analysis, Navigant and FBC explored two boundary scenarios and three intermediate
scenarios. Load driver penetrations or uptake in the boundary scenarios, were deliberately
selected by Navigant and FBC to “push the envelope”. They were selected to help FBC
understand the potential impact that each of these load drivers could have under extreme, but
plausible, penetration scenarios.

Observing the estimated impacts in the boundary scenarios, Navigant’'s principal finding is that
the load drivers that may have the most impact to FBC going forward are (in order): EVs,
residential rooftop PV, and fuel switching from gas to electric and vice versa. Based on the
modeling results there appears to be less potential impact from the LLST, CHP, loT and
Weather load drivers. However, a new large industrial user, such as a hospital, college or data
centre, would certainly be a load driver that could come on relatively quickly and have significant
impacts on the FBC load requirements.

Navigant’s secondary finding is that, based on the intermediate scenarios, the possibility exists
that demand during peak times could increase despite energy consumption falling. Such an
impact could be driven by a strong move toward the electrification of transportation combined
with increasing self-generation and other energy-efficiency efforts.

FBC will continue to monitor, where possible, the various load drivers and, in particular, the
three which may have the most impact on FBC’s loads: EVs, rooftop solar PV and fuel
switching. This will enable FBC to determine if a particular scenario is emerging or if penetration
levels and growth for a particular driver are occurring faster than expected and what actions
may need to be taken. For example, if EV growth increases significantly or becomes
concentrated in certain neighbourhoods, FBC may need to ensure that EV charging occurs
outside peak demand times to avoid the potential requirement for increasing transmission and
distribution system infrastructure and more peak capacity generating resources.

The ability of FBC to meet customer load requirements that are significantly higher or lower than
the reference case is part of FBC’s portfolio analysis and helps determine the requirement for
resource flexibility. FBC has included this portfolio analysis within Section 9. The potential
impacts of the load drivers and scenarios to the transmission and distribution system have also
been considered and are discussed in the section of this LTERP on the Transmission and
Distribution System, Section 6.
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FORTIS BC

5. EXISTING SUPPLY-SIDE RESOURCES

This section describes FBC’s existing and committed supply-side resources as well as any
constraints that these resources impose on FBC’s resource planning. These include resources
owned by FBC as well as contracts FBC has with other parties to provide energy and capacity
to FBC. FBC resources consist of FBC-owned Entitlements under the Canal Plant Agreement
(CPA), Brilliant Power Purchase Agreement (BPPA) Entitlements, Waneta Expansion Capacity
Purchase Agreement (WAX CAPA) Entitlements, purchases under the BC Hydro PPA,
purchases from IPPs and market and other contracted purchases. Each will be further
explained below and graphs of FBC’s expected to be utilized annual energy and December
capacity resources through 2035 are presented in Section 7. FBC’s existing available energy
and capacity resources in 2016 are provided in the following table.

Table 5-1: FBC’s 2016 Available” Energy and Capacity Resources

. L. Available Energy | Available Capacity

FBC Existing Resources (2016)
(GWh) (MW)

FBC-Owned Generation 1,595 208
BPPA 917 138
BRX 79 39
PPA Tranche 1 Energy 1,041
PPA Tranche 2 Energy 711
PPA Capacity - 200
WAX CAPA (net of RCA) - 218
IPP 3 5
Market and Other Contracts 241 0
Total 4,588 808

5.1 FBC-OWNED GENERATION ENTITLEMENTS

FBC owns the Corra Linn, Upper Bonnington, Lower Bonnington and South Slocan generating
plants (collectively, the FBC Plants) located on the Kootenay River between Nelson and
Castlegar, B.C. The FBC Plants supplied about 50 percent of FBC’s energy requirements and
about 27 percent of the Company’s peak demand in 2015.

The Company operates the FBC Plants in accordance with the CPA. The original CPA was
entered into in 1972 to enable the Province of British Columbia to obtain the benefits of the
improved water flow control provided by the construction of the Libby Dam in Montana and the
Duncan Dam in B.C. The original CPA became effective in 1975 and expired in 2005 and
ensured that FBC received entitlements of both capacity and energy equal to the average that
would have been available to FBC without the Libby and Duncan Dams. In 2005, BC Hydro,
FBC, Teck Metals Ltd. (Teck), Brilliant Power Corporation, and Brilliant Expansion Power

> FBCis not required to utilize all available resources.
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Corporation entered into a renewed CPA, which amended, restated and extended the original
CPA for a further 30 year term. The parties other than BC Hydro are referred to in the 2005
CPA as the “Entitlement Parties”. In 2011, the CPA was further amended to incorporate the
WAX and its owner the Waneta Expansion Limited Partnership.

The CPA enables BC Hydro and the Entitlement Parties (collectively, the CPA Parties), through
coordinated use of water flows and storage reservoirs, and through coordinated operation of
generating plants, to generate more power from their combined generating resources than they
could if they operated independently. Under the CPA, BC Hydro takes into its system all power
actually generated by the Entitlement Parties’ respective plants. In exchange for permitting BC
Hydro to determine the output of these facilities, the Entitlement Parties are contractually
entitled to their respective “entittements” of capacity and energy from BC Hydro. The
Entitlement Parties receive their entitlements irrespective of actual water flows to the relevant
generating plants and are thus insulated from the hydrology risk of water availability.

For the purposes of its 2016 LTERP, FBC is proceeding on the expectation that the CPA will
continue indefinitely in its current form. However, there is some uncertainty in this regard. The
main risk is that, pursuant to the terms of the 2005 CPA, any time after December 31, 2030, any
party to the agreement is able to deliver a five year termination notice. Given the degree to
which the operations of the CPA Parties are interconnected, it would be very difficult to separate
them to operate without the CPA or a similar agreement. It is far more likely that rather than
resulting in termination, any major issue would be resolved through negotiation and could
therefore potentially take effect within the time horizon of the LTERP. It is possible that such a
negotiation could result in a reduced FBC entitlement or additional restrictions on how the
existing entitlement is used. If this were to occur, additional resources could be required to
make up the difference. An example of an issue that could bring this scenario about is if climate
change results in significant changes to the amount and timing of water availability as compared
to that assumed under the CPA.

In addition, it is not known how potential changes to the Columbia River Treaty (CRT) between
Canada and the United States might impact FBC CPA entitlements. While the CRT will not
directly impact FBC CPA entitlements since Kootenay Lake is outside the CRT, indirect impacts
may be possible. For example, if salmon runs were to be restored to the Canadian Upper
Columbia as part of the CRT, then Kootenay River operations may need to be modified to
support that. Depending on the nature of what modifications may be required, there may or
may not be a risk to FBC entitlements.

Finally, there are risks through the International Joint Commission (IJC) management order for
Kootenay Lake®. If the 1JC order were to be reopened to consider what changes may be
required to update the order, it is expected that various proposals to modify the order would be
brought forward by both the Company and other interested organizations. Any new proposal

® The 13C order for Kootenay Lake can be found at http://ijc.org/en_/iklbc/home. Kootenay Lake storage operations
resulting from the FBC owned Corra Linn Dam impact Kootenay(ai) River levels in the United States. Therefore,
Canada and the US have agreed that the 1JC has jurisdiction over Kootenay Lake levels and the 1JC has ordered
the limits to which FBC can store water in Kootenay Lake.
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that was accepted into the I1JC order would have the potential to either increase or decrease the
available generation and therefore potentially the FBC entitlements. A similar risk occurs if a
water use plan for Kootenay Lake is mandated by the B.C. government. While the LTERP does
not directly consider these risks, it is important that any new resources that are acquired are as
flexible as possible to assist in meeting any future uncertainties that may occur.

In 2012, FBC completed an Upgrade and Life Extension Program (ULE Program) on the
majority of the FBC Plants thereby assuring power production at the refurbished FBC Plants
through the planning period of this 2016 LTERP. The remaining four generating units, all of
which are installed at the Upper Bonnington Plant, provide approximately 10 percent of the
capacity entitlement of the FBC Plants under the CPA. Subject to Commission approval, FBC
intends to refurbish these units in the 2017-2020 timeframe in order to extend their useful lives,
and as such they are included in the 2016 LTERP.

5.2 BRILLIANT POWER PURCHASE AGREEMENT

FBC is party to the BPPA, a power purchase agreement with Brilliant Power Corporation made
as of April 4, 1996. Under the BPPA, which expires in 2056, FBC has agreed to purchase (a)
the energy and capacity Entitlement allocated to the Brilliant Plant’” pursuant to the CPA and (b)
after the termination, if any, of the CPA, the actual electrical output generated by the Brilliant
Plant. The BPPA uses a take-or-pay structure which requires that FBC pay for the Brilliant
plant’s Entitlement, irrespective of whether FBC actually takes it.

Included in the BPPA is an amendment made in May, 1996 (Second Amendment) that added
an additional 65 GWh of energy and 20 MW of capacity through the term of the agreement once
the Brilliant Plant unit upgrades were fully completed. The Brilliant Plant provided approximately
26 percent of FBC’s energy requirement and 19 percent of the peak capacity needs in 2015.

5.3 WANETA EXPANSION CAPACITY PURCHASE AGREEMENT

The WAX Plant is a second powerhouse at the Waneta Dam on the Pend d'Oreille River south
of Trail, B.C. Located immediately downstream from the Waneta Dam and its existing
powerhouse, the 335 MW expansion shares the existing dam's hydraulic head and generates
power from flow that would otherwise be spilled. Output from the units is delivered to BC
Hydro's Selkirk Substation through a 10 kilometre transmission line. Columbia Power
Corporation (CPC) and Columbia Basin Trust (CBT) formed a partnership with Fortis Inc. (the
Waneta Expansion Limited Partnership) for the project.

Under the WAX CAPA, FBC has agreed to purchase from the Waneta Expansion Power
Corporation all unused WAX-related capacity (Residual Capacity) that remains after BC Hydro
has acquired the energy entitlements associated with the plant (as defined by the CPA). FBC
began receiving power under the WAX CAPA on April 2, 2015. The WAX CAPA, which was

" The Brilliant Plant is located on the Kootenay River downstream of the FBC plants and just above Castlegar where
the Kootenay River joins the Columbia River.
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accepted and is held in confidence by Order E-15-12, has a 40 year term and expires on April 2,
2055. The capacity entitlements obtained by FBC under the WAX CAPA vary by month and are
suitably shaped to meet FBC’s winter and summer peak demand requirements when capacity is
needed the most and provides less capacity during the three freshet months when it is needed
the least. This capacity profile is an ideal match for FBC’s seasonal load shape. The WAX
CAPA was reviewed by the Commission in 2010, and accepted pursuant to Order E-29-10.

The amount of Residual Capacity provided under the WAX CAPA is greater than FBC’s current
capacity requirements in most months and, as a result, FBC sells the surplus capacity to
mitigate power purchase expense. FBC has contracted to sell a 50 MW block of WAX CAPA
Residual Capacity to BC Hydro under the Residual Capacity Agreement (RCA), entered into as
of July 15, 2013. The Commission approved the RCA in Order G-161-14. The RCA expires
September 30, 2025. FBC will sell the remaining surplus WAX CAPA Residual Capacity to
Powerex Corp. (Powerex) on a day-ahead basis, under the terms of the CEPSA, dated
February 17, 2015, if and when the capacity is not required to meet FBC load requirements. The
Commission accepted the CEPSA for filing in Order E-10-15. The CEPSA expires on
September 30, 2018, but can be renewed on an annual basis through September 30, 2025 by
mutual agreement. In absence of the CEPSA, FBC would continue to sell surplus capacity to
the market.

5.4 BC HYDRoO PoWER PURCHASE AGREEMENT

Under the PPA, FBC’s customers have access to BC Hydro supply up to a maximum of 200
MW and 1,752 GWh of annual energy. The term of the PPA continues through to September
30, 2033. In 2015, the PPA supplied 15 percent of FBC'’s energy requirement and 22 percent of
the Company’s peak capacity needs.

FBC’s access to BC Hydro’s embedded cost energy (at a rate of $46.99 per MWh as of April 1,
2016) under the PPA is limited to 1,041 GWh (Tranche 1 Energy). Above 1,041 GWh and up to
the maximum of 1,752 GWh, the energy cost increases to $129.70 per MWh (Tranche 2
Energy), which is tied to BC Hydro’s proxy for long run marginal cost that was used in BC
Hydro’s 2010 Residential Inclining Block Rate Re-pricing Application.” FBC is required to
submit a nomination by June 30™ of each year, for PPA energy deliveries in the following
October to September period (PPA Nomination). Regardless of the PPA Nomination, FBC
maintains access to 1,752 GWh of energy under the PPA in that year and is free to schedule in
any amount of energy that is required up to the 1,752 GWh. Only the cost of the energy will
change depending on the PPA Nomination. If energy is delivered above the PPA Nomination,
but below the Tranche 1 Energy limit of 1,041 GWh, there is an additional surcharge of 50
percent to the Tranche 1 rate. Energy delivered above the PPA Nomination and above the
Tranche 1 Energy Limit is subject to a 15 percent surcharge on the Tranche 2 Energy rate.

® The Tranche 2 energy does not increase by the general BC Hydro rate increases but is set to the most recent BC
Hydro Long Run Marginal Cost of firm energy used for rate-making purposes.

SECTION 5: EXISTING SUPPLY-SIDE RESOURCES PAGE 77



O ~NO O WDNPRF

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
35
36
37
38

FORTISBC INC. FORTIS BC
2016 LTERP

FBC is required to take or pay for 75 percent of the PPA Nomination, even if it does not
schedule the energy. FBC manages its portfolio in a manner that ensures it uses at least 75
percent of the PPA Nomination in order to avoid paying for energy that it does not require. The
difference between the PPA Nomination and the 75 percent minimum take provides the
flexibility to manage the variability of actual annual loads compared to forecast. If actual load is
close to forecast load, FBC has the ability to displace the 25 percent variability with market
purchases if market conditions would create additional savings for FBC customers compared to
PPA energy rates.

FBC cannot change the annual PPA Nomination by more than 20 percent from the previous
year. This needs to be considered when FBC sets the PPA Nomination in each year to ensure
that the most cost effective firm resources are in place to meet the expected load, without
relying on higher cost PPA deliveries above the PPA Nomination in future years.

The Energy Export Agreement (EEA) was entered into at the same time as the PPA as one of
the related agreements connected to the PPA. Prior to the EEA, any new generation resources
that FBC obtained would have to be fully used to meet load rather than just to meet the
resource gaps between existing resources and load. As a result, PPA usage could be expected
to decrease as FBC obtained new resources. This was not intended under the PPA and
therefore the EEA was entered into allowing, at FBC’s option, to export the surplus from the new
resource if that was the most cost effective usage and would not result in increased PPA load
compared to if the new resource had not been obtained. This ensures that the actual cost of
entering into new resouces in the LTERP is not artificially higher than it should be by forcing BC
Hydro purchases to be displaced.

FBC’s base case assumption for its portfolio analysis in Section 9 assumes that the PPA will
continue in a similar form past the current expiry date in 2033. The portfolio analysis also
includes a scenario where the PPA is not renewed beyond 2033 to provide an indication of the
resources that may be required to replace the PPA energy and capacity.

5.5 MARKET AND OTHER SHORT TO MEDIUM TERM CONTRACTED PURCHASES

FBC has market and other short to medium term contracted purchases for the delivery of
electricity that have been accepted by the Commission. These include contracts with suppliers
inside the FBC system, and purchases from the wholesale market. The power markets are
influenced by several factors that are reviewed in Section 2.4 and a forecast of market prices is
presented in Section 2.5.

FBC has contracted to purchase CPC’s unused CPA Entitlements from the Brilliant and Brilliant
Expansion Plants over the period of 2013 to 2017, providing approximately 2 per cent of FBC’s
energy requirements in 2015. FBC is in discussions to extend the purchase of this power
through to 2027 but as of the date of filing of the LTERP has not yet reached agreement. Any
agreement that may be reached would also require subsequent Commission approval. FBC
assumes that this power will remain available through 2027 but after that time availability can’t
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be assumed since it will likely be packaged with another block of power that may be available
from the plant. While this larger block of power could potentially present additional opportunities
to secure cost effective locally generated power to meet the Company’s resource needs, it has
not been included in the analysis of the Company’s 2016 LTERP.

FBC purchases energy and capacity from the wholesale market when it is more competitively
priced than purchases under the PPA, or when FBC does not have sufficient resources to meet
peak demand requirements. In 2015, market and contracted purchases accounted for 10
percent of FBC’s annual energy requirements.

FBC access to the market is mainly through its transmission rights on Teck’s 71 Line, which
provides transmission both across the B.C./U.S. border and to the FBC system. For long-term
planning purposes such as the 2016 LTERP, this access is treated as firm but it must be
recognized that the Company does not own the line. Also, additional U.S. transmission is
required to access the Mid-C trading hub, which is located along the Columbia River on the
border between Washington and Oregon. Additional firm transmission cannot be reliably
obtained on the U.S. side of the border and as such, while the market remains an excellent
source of energy to meet FBC customer requirements and could meet the relatively small
energy gaps that the Company expects through 2035, it cannot be considered a long-term
resource to meet capacity requirements (as described in more detail in Section 8.2.4). The
Company intends to continue to explore what B.C.-based market options may be available to
meet future needs.

5.6 INDEPENDENT POWER PRODUCERS

The Company purchases energy through eight power purchase contracts with IPPs located
within the FBC service area. IPPs provide less than 1 percent of FBC annual energy
requirements. In the future, this could also potentially include larger purchases of power from
FBC self-generation customers.
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6. TRANSMISSION AND DISTRIBUTION SYSTEM

6.1 INTRODUCTION

A key aspect of ensuring cost-effective, secure and reliable supply of electricity to customers is
identifying the transmission and distribution system infrastructure that FBC may need to
construct over the planning horizon. This section discusses FBC’s examination of the power
system and identification of any system resource needs in terms of peak capacity to ensure that
the FBC system continues to serve the needs of its customers. The interrelationship between
resource planning and system planning is also discussed.

This section includes a system overview as well as a discussion of planning criteria and studies
that help define the requirements of FBC’s power system over the planning horizon. Potential
impacts on the system from new generation resources are also described along with the
potential impacts from emerging technologies such as solar PV and EVs. While there is
uncertainty regarding the amount and timing of new generation requirements as well as the
adoption and penetration of new technologies, FBC will continue to monitor developments in
order to plan system requirements appropriately.

It should be noted that this section provides a level of detail that FBC considers appropriate for
long term resource planning with respect to transmission and distribution infrastructure. More
specific information with respect to detailed transmission and distribution capital infrastructure
additions and upgrades will be provided separately in future capital plans.

6.1.1 Transmission and Distribution System Overview

FBC operates in the southern interior of B.C. transporting and distributing energy within and
between communities including Kelowna, Oliver, Osoyoos, Trail, Rossland, Castlegar, Creston,
and Princeton and surrounding areas. In addition, FBC supplies power to wholesale municipal
customers in the communities of Summerland, Grand Forks, Penticton and Nelson as well as to
BC Hydro near the communities of Kaslo, Lake Country, Creston and Kingsgate. Figure 1-2 in
Section 1.2 provides a map outlining FBC’s service area.

High voltage transmission lines are vital for the integration of energy resources needed to serve
FBC customers and other municipalities. FBC transmission interconnections improve reliability
by providing the flexibility to move energy between FBC and other utilities (primarily BC Hydro),
to transfer FBC’s own resources from the point of generation in the Kootenays to its major load
centre in the Okanagan’®, to import power from IPPs and also provide economic benefits based
on the ability to share generation operating reserves. These interconnections are discussed
further in Section 6.1.3 below.

" FBC owns and operates a single 160 kV transmission line between the two regions and this line has insufficient
capacity to supply the Okanagan load.
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As a system overall, FBC is a winter peaking utility, and hence the transmission and distribution
system has been designed and constructed to meet peak demand during extreme low
temperature conditions. Although the trends are evolving, there is some evidence that in some
areas of the system the summer peaks are growing faster than the winter peaks. Regardless,
FBC does not expect that the overall system will become summer peaking within the
foreseeable future.

FBC’s transmission network consists of approximately 1,300 kilometres of high voltage
transmission lines. Table 6-1, below, provides the length of overhead transmission lines by
voltage class for each FBC region. Figure 6-1, further below, is a high-level overview of the FBC
transmission network showing key transmission lines.

Table 6-1: Transmission Line Lengths by Region and Voltage Class (kilometres)

Region 63 kV 138 kV 160 kV 230 kv Total
North Okanagan 0 120 0 114 234
South Okanagan 126 105 16 99 346

Kootenay 451 0 23 50 524
Boundary 83 0 103 0 186
Total 660 225 142 263 1,290

FBC’s bulk transmission system is operated fully meshed® from Kelowna through to the
Kootenay River generating stations, which improves system reliability and reduces transmission
system losses.

& 1n a meshed system transmission lines to substations operate in parallel. As a result, if an outage occurs to one of
the transmission lines supplying a substation, then an alternate line is immediately available to provide continued
supply - no manual reconfiguration of the system is necessary and no customer outages occur.
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Figure 6-1: FBC Transmission System Map
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6.1.2 Transmission Interconnections

Transmission interconnections with neighbouring transmission entities enable FBC to import
and export electricity from other members of the Western Interconnection®. This improves
system reliability and has economic benefits for FBC by allowing the Company to access
transmission and generation resources that it would not otherwise be able to access. Combined,
there are eight transmission interconnections between the FBC system and other transmission
entities.

As shown in Figure 6-1, the FBC system is connected to the following five major BC Hydro
transmission stations:

e Kootenay Canal Generating Station (at 63 kV and 230 kV);
e Vaseux Lake Terminal Station (500 kV);

¢ Vernon Terminal Station (230 kV;

e Selkirk Substation (230 kV), and

¢ Nelway Substation (230 kV).

In addition, there are two lower capacity interconnections with BC Hydro at Princeton and
Creston that are only used radially to supply local FBC load.

As noted previously, the only FBC-owned interconnection between the Okanagan and Kootenay
networks is a single 160 kV transmission line. The two regional networks are quite different; the
Okanagan region has 65 percent of the FBC load, while the remaining 35 percent is in the
Kootenay region. All FBC generation resources are in the Kootenay region. The Okanagan
region has no generation resources and thus all demand is met by external generation delivered
either directly through FBC’s system or wheeled via the BC Hydro network. As such, reliance on
these transmission interconnections and the surrounding BC Hydro bulk transmission system is
critical to reliable operations of the FBC system.

6.1.3 Recent System Upgrades and Expenditures

To ensure ongoing safe and reliable operation of the electric system, FBC undertakes both
growth and sustainment capital investments in the transmission and distribution system on an
annual basis. Some of the more significant transmission projects completed within the last five
years include:

e The Okanagan Transmission Reinforcement (OTR) Project, which supplies reliable
transmission service to the entire Okanagan region;

8. The Western Interconnection refers to the interconnected electric transmission grid which stretches from Western
Canada south to Baja California in Mexico, and from the Pacific Coast reaching eastward over the Rockies to the
Great Plains. All of the electric utilities in the Western Interconnection are electrically tied together during normal
system conditions and operate at a synchronized frequency.
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A reconfiguration of the existing Huth Substation was completed to allow the parallel
operation of 52L and 53L transmission lines in Penticton to increase capacity and
reliability;

e Modified protection schemes to enable meshed operation of 42L between Penticton and
Oliver to prevent voltage collapse following single contingency outages in the south
Okanagan area;

e The addition of reactive compensation (63 kV capacitor banks) at Oliver to prevent
voltage collapse following single contingency outages in the south Okanagan area; and

e The addition of the Ellison to Sexsmith Transmission Tie which provides a 138 kV loop
between major substations in the north Kelowna area to improve reliability.

Table 6-2 below outlines capital expenditures during the period between 2011 and 2016.

Table 6-2: Transmission and Distribution Capital Expenditures 2011 — 2016 ($000s)

Expenditure Categories 2011A 2012A 2013A 2014A 2015A

Transmission, Stations,
Protection & Control, 27,101 19,412 16,681 23,659 12,024 8,691
Telecommunications

Distribution 26,434 25,994 60,866 34,121 28,409 24,052

6.2 SYSTEM PLANNING METHODOLOGY

6.2.1 Load Forecasting for System Planning

In order to ensure that FBC’s network infrastructure is sufficient to provide a safe and reliable
electricity supply to all customers, the transmission and distribution system must be planned,
constructed, and operated to meet peak load requirements during extreme weather conditions.
This contrasts with the resource planning requirement to acquire energy resources to meet
energy and peak demand requirements under “normal” or “expected” weather conditions as set
out in the reference case load forecast presented in Section 3.%2 Consequently, FBC requires
and develops load forecasts for two different purposes: system planning (for transmission and
distribution infrastructure planning) and resource planning (for system capacity and energy
resource planning).

The system planning forecast is a per-substation forecast that is developed from the “bottom up”
using historical per-feeder peak demand data. The per-feeder data is aggregated to the
substation level and then by area for use in transmission and distribution infrastructure project
identification and planning. The feeder and substation forecasts are based on actual demand
peaks, which are typically recorded during weather extremes in the summer (June through

8 This is also referred to as a “top-down” forecast since it presents the entire FBC system as a single load quantity.
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August) and in the winter (November through February). The substation forecast forms the
basis for the expected winter and summer peak loads in future years and is used to determine
how much transmission, substation, and distribution infrastructure is needed to supply FBC’s
customers during peak demand periods.

Recognizing that these per-substation forecasts represent load peaks that may or may not
occur at the same time, it is necessary when aggregating the per-substation forecasts to
account for customer load diversity®® within the system. This is achieved by forecasting the total
system load from the “top down” under extreme (1 in 20 year) weather conditions, and then
rationalizing the two forecasts by uniformly scaling the per-substation peak forecasts such that
their total load matches the total winter and total summer peak loads given in the system load
forecast. The result is a “1 in 20" peak demand forecast which is not the same as the
“expected” peak demand forecasts shown in Section 3 of this LTERP.

The load forecast methodology for system planning purposes was reviewed in conjunction with
FBC’s 2012 Long Term Capital Plan, which was accepted by the Commission as part of the
Company’s 2012 Integrated System Plan (ISP) application.®*

6.2.2 Transmission Planning Criteria

FBC’s planning criteria require that the system be planned, designed and operated to serve all
customer loads both during normal operations and during contingency operations (i.e. one or
more system elements out of service). The most basic criterion is that the system infrastructure
must be sufficient to meet all reasonably forecast customer demand with all system components
(e.g. transmission lines and transformers) in service. This is referred to as “all elements in-
service” or N-0% operation. The next, more limiting, condition is single contingency (N-1%°)
operations. FBC’s planning criteria state that the transmission system infrastructure must also
be sufficient to meet all reasonably forecast customer demand even with the single most limiting
transmission component out of service. Exceptions are allowed for customer loads supplied
radially by the faulted element or affected area. For double contingency (N-2%) and higher
conditions, the criteria allow planned and controlled disconnection of customer loads. Remedial
Action Schemes® may be employed during system operations to minimize the scope of
customer outages for N-2 contingencies. These planning criteria are consistent with those used
by other utilities in the Western Interconnection region.

8 Diversity refers to the concept that the potential customer load always exceeds the actual demand at any given

time. This is because usage patterns vary (i.e. heating loads are cyclical) and, as a result, not all customers
consume energy at the same time. This diversity effect occurs not just from customer to customer, but also
between rate classes; residential, commercial, irrigation, etc. have differing usage patterns. Consequently,
different feeders and substations typically experience their peak loads at different times.

® See BCUC Order G-110-12

8 N-0 refers to there being some number (“N”) system elements, with zero of them out of service.

8 N-1 refers to there being some number (“N”) system elements, with one (typically the most impactful) element out

of service.

N-2 refers to there being some number (“N”) system elements, with two elements out of service.

A scheme designed to detect predetermined system conditions and automatically take corrective actions that may

include, but are not limited to, adjusting or tripping generation, tripping load, or reconfiguring a system.

87
88
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The task of providing reliable and cost-effective electric service requires the ability to assess the
reliability of performance of various system configurations. FBC transmission planners employ
both deterministic and probabilistic methods to assess system reliability. The contingency
analysis used in transmission system assessment is deterministic as the required infrastructure
needs to be in place to meet the most adverse operating conditions. If necessary, probabilistic
analysis is used for selecting the optimal solution once a need or constraint has been identified.

6.2.3 Transmission Planning Studies

The FBC transmission planning group conducts system studies to ensure that the system will
continue to reliably meet capacity demand in the presence of growing customer load during the
planning horizon used for these studies, typically 20 years. These studies are performed
annually and result in the identification of transmission system upgrades required in the short
term and medium term. The intent of these long-term studies is not necessarily to identify
specific system upgrades but, rather, the system load levels at which a new set of reinforcement
options must be considered. The results of these annual studies are shared with BC Hydro as
the Balancing Authority®® and to allow for coordination of the overall FBC and BC Hydro
electrical system.

Transmission studies are based on computerized power flow and transient stability analyses
conducted using power systems simulation software. In the current FBC study cycle, the power
flow analysis was carried out for the years 2017, 2021 and 2025 both for winter and summer
peak conditions. In addition, power flow analysis was performed for 2017 light load conditions.
The transient stability analysis was carried out for the year 2017 winter peak, summer peak and
light load conditions. Longer term studies of the bulk system beyond the 20-year planning
horizon were also conducted to determine the potential need for future large transmission
upgrades.

The power flow study includes an analysis of all possible single contingencies (N-1) in the FBC
system. Thermal violations, or overloads, are recorded on elements that show a power flow
exceeding 90 percent of their respective winter or summer emergency rating. Voltage violations
are also flagged on system buses that show a voltage less than 90 percent or greater than 110
percent of nominal voltage. All buses at and above 63 kV in the FBC system and major 230 kV
and 500 kV buses of neighboring systems are monitored in the study.

The transient stability study is based on simulations of three-phase and single-line-to-ground
faults. Both normal fault clearing as well as the slower backup clearing is simulated, followed by
the tripping of the faulted line. The dynamic performance of the system is assessed based on
observations of post-fault behavior of important system quantities, such as generator rotor
angle, power flows, bus voltages and system frequency. Analysis of post-fault oscillations in

8 “The responsible entity that integrates resource plans ahead of time, maintains load-interchange-generation
balance within a Balancing Authority Area, and supports Interconnection frequency in real time.” Glossary of
Terms Used in NERC Reliability - Updated October 1, 2014.
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these studies will reveal how quickly the oscillations stabilize, leading to a quick system
recovery from the disturbance.

An assessment of reactive power® capabilities is also necessary. As previously noted, the FBC
system consists of two areas, the Kootenay region, with surplus generation, and the Okanagan,
with a total absence of generation. The lack of dynamic reactive support in the Okanagan (due
to absence of generation resources which can respond to load changes in real-time) can lead to
low voltages or voltage collapse during contingency conditions.

Each thermal or voltage violation found in the studies is then analyzed in order to define the
most cost-effective mitigation plan. These studies identify a collection of transmission
reinforcement projects that are required within the 20 year planning horizon.

Projects are identified as the system reaches various load thresholds to mitigate violations and
for continued reliable and operations. It must be noted that the timing for projects change as
annual studies are completed with updated information. Longer term projects will be subject to
further review as load growth trends become more certain in the future.

6.3 ANTICIPATED SYSTEM REINFORCEMENTS

FBC filed a Long Term Capital Plan in June 2011, which identified short term (2012-2013),
medium term (2014-2016) and long term (2017 onward) transmission projects. The timing of
projects is assessed annually based on the updated load forecasts and consequently the timing
of some projects may either be advanced or delayed.

At the present time, only two transmission reinforcement projects have been identified within the
20-year planning horizon; in both cases these projects were intended to be the subject of future
CPCN applications. These are shown below in Table 6-3. The locations of these projects are
shown in Figure 6-2 below.

Table 6-3: Transmission Reinforcement Projects

Primary Driver

Project Purpose

Capacity Reliability

Add a second terminal

Grand Forks L
transformer to maintain

Terminal X .
2018-2020 T erfmlna adequate single-contingency X

r:gfj.?rmer reliability for load in the Grand

tion Forks area.
Kelowna Bulk Add additional 230/138 kV

2019-2020 Transfor_mer transformation capacity in X X

Capacity Kelowna to adequately supply

Addition area load

% Reactive power flow occurs in power systems containing reactive (inductive or capacitive) components and can be
either produced or consumed by different load/generation elements.
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As discussed above, changes in load forecasts may result in the advancement or deferral of
some projects. This has occurred in the case of the Kelowna Bulk Transformer Capacity
Addition Project. Until recently, system studies indicated that this project would be required due
to equipment loading constraints during winter peak load conditions. In the 2014 PBR
application this reinforcement project was identified as required by 2019 and was to be the
subject of a future CPCN. Subsequent to the PBR application, as the winter load forecasts
decreased, studies indicated that the project would not be required until the mid-2020s.%
However, updated summer peak load forecasts and the constraints associated with equipment
emergency loading limits now indicate that this project or an alternative project or resource®
may be required sooner.

The other reinforcement project listed in Table 6-3 is the addition of a transmission transformer
at the existing Grand Forks Terminal. This project was originally proposed in the 2012 Long
Term Capital Plan. FBC is assessing this project and other solutions to address the reliability
issues associated with aging transmission lines which are used to provide a reliable backup
supply for the Grand Forks area.

Figure 6-2: Location of Transmission Reinforcement Projects

5! () Kelowna Bulk Transformer Capacity Addition (2019 - 2020)
ict 79

Grand Forks Transformer Addition’(2018 -2020) () « ; g 2/ Legend A

) Future Project |

CANADA

Future Projects 2016-2035 - all Regions

% In the Application for Approval of Treatment for Major Project Capital Expenditures under the Multi-Year

Performance Based Ratemaking Plan for 2014-2019, FBC indicated that the Kelowna Bulk Transformer Capacity
Addition was deferred beyond PBR Term.

92 Project alternatives that could be considered include the addition of a third bulk transmission transformer,
reinforcement of existing transmission lines, or adding a generation resource in the Kelowna area.
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6.3.1 Impacts of Supply-Side Resource Options

FBC considers supply-side resource option location assumptions to determine transmission and
distribution requirements as part of the LTERP development process. Regardless of the
location, supply-side resources included in the LTERP typically require some amount of local
transmission and distribution improvements to allow them to interconnect with FBC’s electrical
system.

The most impactful resource addition currently identified would be the integration of a new
large-scale generation resource, such as a gas-fired generation plant, within the Kelowna 138-
kV sub-transmission network. This is because this resource could defer the requirement for the
proposed third 230/138-kV bulk transformer at the Lee Terminal in Kelowna (as discussed in
section 6.3).

6.4 POTENTIAL IMPACTS OF NEW LOAD/GENERATION TECHNOLOGIES

As part of the system planning process associated with the development of the LTERP, FBC
has explored the potential impacts from various load drivers and scenarios that could
materialize in the future (see Section 4). The potential impacts from these load drivers on the
transmission and distribution system are discussed in this section. While the increase or
decrease in peak load requirements resulting from these scenarios has implications for
transmission and distribution system planning, the potential impact of the individual load drivers
is also important. Two load drivers in particular which could have significant impacts are
distributed generation and electric vehicles.

6.4.1 Distributed Generation

Currently, FBC has approximately 110 Net Metering Program customers with Distributed
Generation (DG) facilities (mostly rooftop solar PV installations) interconnected on the
distribution system.”® Combined, these facilities represent less than 1 MW of non-firm
generating capacity, which is less than 0.5 percent of the approximate 225 MW firm generating
capacity of FBC’s four hydroelectric generating plants. As a result, the near-term impacts of
existing DG facilities on transmission and distribution grid operations and reliability are currently
relatively low.

However, the pace of FBC DG interconnections has increased over the past few years. Recent
studies predict further cost declines in solar PV and associated increases in solar PV
penetration rates. Additionally, provincial or federal incentives and/or federal tax credits, CEA or
RPS legislation or feed-in tariffs for the purchase of renewable generating capacity from small
facilities could make solar PV more cost-effective for customers. Further study will be required
to ensure that potential system impacts and necessary mitigation are understood and
addressed in the FBC system.

% EBC also has two interconnected independent power producers (one transmission and one distribution) which use
FBC facilities to wheel generated power to BC Hydro.
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DG facilities could provide value if they are able to generate electricity during peak demand
times. This is beneficial because it could reduce the need for FBC to purchase energy from BC
Hydro or other parties and decrease transmission line congestion. By meeting customer
electricity needs closer to the point of consumption, DG facilities could reduce FBC incremental
resource requirements and reduce loading on distribution and transmission lines. However, for
DG systems to operate in this way, they must be interconnected, controlled, measured and
operated as an integral part of the FBC electricity system.

Notwithstanding the limited impacts given current adoption rates, the potential future impacts on
transmission and distribution system planning and operations are more complex. Intermittent
renewable generation creates many new challenges not experienced with conventional
distributed generation. Distributed solar PV increases the complexity of managing voltage
regulation on circuit feeders due to its intermittent nature. These facilities will have increasing
impacts on the distribution system first and then the transmission system later as DG growth
continues.

The extent to which DG affects power losses and voltage profiles depends on the type of DG
technology, penetration levels, and the location of its connection to the grid. Depending on its
location, the integration of DG can reduce power losses on the transmission and distribution
network, but as the penetration level increases, the power losses may begin to increase.

If DG uptake increases significantly in the near future, FBC transmission and distribution
planners will need to have the tools and knowledge for planning and modeling a high-
penetration of solar PV or other DG technology into the system. Alternative engineering
designs, technology solutions, and new and updated planning and operations practices may be
needed for the FBC transmission and distribution system of the future.

6.4.2 Electric Vehicles

Currently, EV uptake within FBC’s service territory has been limited, however FBC is monitoring
charging station installations and will analyze the impact on its distribution networks.

The peak demand imposed by a Plug-in Hybrid Electric Vehicle (PHEV), Extended Range
Electric Vehicle (EREV) or Battery Electric Vehicle (BEV) on the grid depends on the size of the
on-board battery, the owners’ driving patterns, the charging strategy and the charger
characteristics. The more powerful chargers will result in much higher demand than that
imposed by charging through a conventional 120 V outlet. Several electric vehicles on one
residential street could overload the local distribution transformer unless demand management
measures are implemented to enforce load diversity and prevent a possible overload.

Connecting BEVs (on Level 2 chargers) to the infrastructure in many older neighborhoods
requires planning and support from FBC. Transformer and conductor capacity in these areas
could be an issue. Increasing the capacity of several transformers on a circuit may not be
sufficient to address all issues, and a circuit rebuild may be required to mitigate overloaded
conductors.
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The Electric Power Research Institute (EPRI) has analyzed distribution system impacts of Plug-
in Electric Vehicle (PEV) charging and, in its report®, concluded that:

o Diversity of vehicle location, charging time, and energy demand will minimize the impact
on utility distribution systems;

e Level 1 (standard residential voltage; no extra cost) charging generates the fewest
distribution system impacts;

e Higher power (Level 2) charging generates stronger system impacts and is typically not
required for most customer charging scenarios with light duty vehicles;

e Short-term PEV impacts for most utility distribution systems are likely minimal and
localized to areas where the available capacity per customer is already low; and

e Controlled or managed charging could defer system impacts for a significant period of
time.

FBC intends to use the recommendations from the EPRI study as a guide. The potential
stresses on the electric grid can be mitigated through asset management, system design
practices, and, to some degree, managing the timing of charging PEVs to shift the load away
from system peak. A proactive FBC approach that includes understanding where PEVs are
appearing in the system, addressing near-term localized impacts, and developing both customer
programs and technologies for managing long-term charging loads will effectively and efficiently
support PEV adoption.

6.5 SUMMARY

FBC plans, constructs and operates its transmission and distribution system to safely and
reliably deliver electricity to customers throughout the Company’s service area under
reasonably foreseen operating conditions and weather extremes. To accomplish this, FBC
develops substation load forecasts, conducts computer-based system modelling and
coordinates system planning and operations with neighbouring transmission entities.
Infrastructure reinforcements are identified when load forecasts indicate that the system has
insufficient capacity to meet planning criteria during normal or contingency operations.

The future system impacts of new technologies such as distributed generation and electric
vehicles are uncertain at this time and will depend on the rate of adoption by customers. To
date, uptake rates have been low and hence the system impacts have been minimal. FBC will
continue to follow industry research and adopt new practices and guidelines to integrate new
technologies into the system as they become more prevalent.

% Electric Power Research Institute “Transportation Electrification: A Technology Overview”, July 2011.
http://www.smartgridinformation.info/pdf/4525 doc_1.pdf, Pages 1-4.
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7. LOAD-RESOURCE BALANCE

This section identifies the LRB before incremental demand-side and supply-side resources are
included to determine if there are any energy and/or capacity gaps over the planning horizon.
This is done by comparing the long-term reference load forecast to the existing and committed
resources in FBC’s portfolio. The comparison will identify any LRB gaps that need to be filled
with DSM and/or supply-side resource options.

Section 8.1 identifies the DSM resources that FBC proposes to apply to the LRB gap and the
resulting after-DSM LRB which shows the remaining gaps to be filled with supply-side resource
options. The portfolio analysis (Section 9) evaluates several alternative portfolios including DSM
and supply-side resources to meet any future energy and capacity gaps. This approach is
consistent with the BCUC Resource Planning Guidelines described in Section 1.4.2.

The annual energy LRB is presented first in Section 7.1, below, followed by the capacity LRB in
Section 7.2. The LRBs have been developed using the long-term reference load forecast
discussed in Section 3 and the existing/committed resources discussed in Section 4. The
resource options considered to meet any LRB gaps are discussed in Section 8.

7.1 ENERGY LOAD-RESOURCE BALANCE

The following figure illustrates the annual energy load-resource balance and potential gaps over
the 20-year planning horizon.

Figure 7-1: Annual Energy Load-Resource Balance (GWh)
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The red line in the figure above represents the reference case load forecast, including the
impacts from other savings, but before new DSM resources. The dashed red lines represent
the Monte Carlo range for the reference case load forecast, as discussed in Section 3.4.

The coloured areas in Figure 7-1 represent FBC’s existing and committed supply-side resources
(which are discussed in Section 5).

A number of assumptions regarding FBC’s current long-term energy supply contracts have
been made for the purposes of the resource stack in the LRB.

With respect to the PPA with BC Hydro, FBC has assumed that, in the base case, the
agreement is renewed and continues beyond the September 2033 expiration date. As part of
the scenario analysis in Section 9, FBC has developed a scenario which includes non-renewal
of the PPA. Therefore, in the figure above, the PPA is shown in dark green until 2033 and a
lighter green beyond that. As discussed in Section 5, FBC has assumed that the Brilliant
Expansion contract is extended to 2027 and discontinues after that.

With regard to the BC Hydro PPA, it is also important to note that the figure reflects PPA
Tranche 1 Energy available to FBC up to the maximum of 1,041 GWh. In the portfolio analysis,
discussed in Section 9, the portfolio model will optimize the amount of PPA Tranche 1 Energy
with the other resource options available to FBC and, as a result, the maximum Tranche 1
Energy available may not always be selected within the various alternative portfolios. PPA
Tranche 2 Energy is also available to FBC but at a much higher cost, as discussed in Section 5.
Based on the supply-side resource options presented in Section 8.2, FBC expects that it would
be able to build or contract for new energy resources at a lower cost than the PPA Tranche 2
Energy cost. For this reason, the energy LRB is presented here with only the PPA Tranche 1
Energy amount.

For the first few years in the LRB figure, the amount of PPA Tranche 1 Energy has been
reduced slightly to match FBC’s energy load requirements. If the PPA Tranche 1 Energy was
included at the maximum amount of 1,041 GWh per year, FBC would have excess energy. This
excess energy would be very difficult to manage in a cost effective manner under the terms of
the PPA, which restrict FBC exports. Instead, FBC would reduce its PPA Tranche 1 Energy
take from BC Hydro so that energy surpluses do not occur.

Figure 7-1 shows that, even if the PPA is renewed, there are gaps starting in 2019 based on the
reference case forecast increasing to about 900 GWh by 2035. If the PPA is not renewed, then
the gaps are more significant after 2033, increasing to almost 2,000 GWh per year by 2035 for
the reference case. At the low end of the Monte Carlo range, this gap is about 400 GWh
smaller. The portfolio analysis in Section 9 discusses options for meeting these gaps.

7.2 CAPACITY LOAD-RESOURCE BALANCE

The following figure illustrates the annual capacity load-resource balance and potential gaps
over the 20-year planning horizon before any new DSM. The capacity requirements, which are
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represented in the figure by the solid and dashed red lines, are based on FBC’s peak demand
requirements during each year’s winter period.

Figure 7-2: Capacity Load-Resource Balance (MW)

Capacity Load - Resource Balance
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Figure 7-2 includes FBC generation, the Brilliant contract, BRX capacity, PPA capacity and
WAX CAPA, the latter of which provides up to 200 MW of capacity to the portfolio. The WAX
CAPA is presented net of the RCA sale of 50 MW to BC Hydro until 2024 and therefore
increases after 2024 when the RCA expires. The Brilliant Expansion contract is assumed to be
renewed until 2027 after which time it expires. This capacity LRB figure assumes that 200 MW
of capacity is available to FBC from the PPA, but can be reduced if not required to meet the
load forecast. Therefore, to avoid surplus capacity, the figure reflects FBC reducing the amount
of the capacity it would take under the PPA during the first ten years so that its resource
portfolio matches the peak capacity load requirements. As with the energy LRB figure, Figure
7-2 also assumes the renewal of the BC Hydro PPA in 2033.

Figure 7-2 shows that, based on the reference case forecast, minimal capacity gaps start in
2028 and increase up to about 100 MW by 2035 if the PPA is renewed. There are no gaps at
the low end of the Monte Carlo range. More significant gaps, in the order of 300 MW, appear if
the PPA is not renewed based on the reference case forecast.

The following sections describe the demand-side and supply-side resource options available to
meet the forecast energy and capacity gaps.
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8. RESOURCE OPTIONS

FBC has a number of different resource options to meet the future energy and capacity needs of
its customers. These include demand-side as well as supply-side resource options. Demand-
side resource options are typically more cost-effective than new supply-side resource options
and enable customers to reduce their energy consumption, thereby reducing their energy costs.
Accordingly, FBC looks to demand-side resources first to meet any future LRB gaps. In this
LTERP and in the LT DSM Plan, FBC has evaluated different levels of DSM to meet future load
growth. These are discussed in Section 8.1 below. Customer load that cannot be met with
demand-side measures must then be met with supply-side resource options, which are
discussed in Section 8.2. FBC includes a discussion of why all load growth is not met with DSM
in Section 8.1.4 below.

The table below (Table 8-1) summarizes the unit costs for the demand-side and supply-side
resource options FBC has considered to meet the energy and capacity gaps that are forecast to
arise over the planning horizon. The unit energy cost (UEC) and unit capacity cost (UCC) for
the resource options are presented in real $2015 dollars based on a 6 percent weighted
average cost of capital (WACC) discount rate (DR) (as discussed in Section 8.2.2.2). The
resources in the table are sorted by DSM (in yellow), PPA (in green), market (in orange) and
supply-side generation (in blue). More details, including available energy and capacity and
environmental and socio-economic attributes of the various resource options, are provided in
the following sections.
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Table 8-1: FBC Demand-Side and Supply-Side Resource Options

Resource Option ‘ UEC ($/MWh) UCC ($kW-year)
Base DSM $88 N/A
High DSM $104 N/A
Max DSM $114 N/A

FBC has not included DG supply from net-metering customers in this table. FBC does not treat
DG supply in the same manner as other generation resource options. This is because the
availability of DG in the future is not predictable or within FBC’s control to operate or call upon
on demand when needed. As discussed in the FBC Net Metering Program Update Application
dated April 15, 2016: “The Company does not consider small-scale customer-owned renewable
power to be a secure or reliable firm resource”.®® FBC has treated DG as a potential load driver
within the load scenarios, as discussed in Section 4, rather than as a resource option.

FBC has also not included power supply from self-generators within FBC’s service area in the
table above. This is because FBC does not have any information regarding available energy or
capacity, timing or cost related to any self-generation supply at this time. However, FBC would
consider purchases from self-generators if FBC needed the supply and it met FBC’s LTERP
objectives and other criteria for supply as outlined in Section 8.2.8.

FBC has included market purchases in the table above. While they are a reliable and secure
source of energy supply in the short to medium term, there are risks with relying on market
supply for the long term as discussed in Section 8.2.4.

% FBC Net Metering Program Update Application dated April 15, 2016, page 11.
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The various demand-side and supply-side resource options available to FBC are discussed in
the following sections. Different DSM levels are discussed in Section 8.1, while supply-side
resource options are discussed in Section 8.2.

8.1 DEmMAND-SIDE MANAGEMENT

This section summarizes the DSM level scenarios considered for this LTERP, which are
discussed in detail in Section 3 of the LT DSM Plan, including the load reductions provided by
different levels of DSM over the planning horizon.

8.1.1 DSM Levels

FBC assessed several different levels of DSM load growth offset to help meet future LRB gaps.
The 2007 BC Energy Plan referenced a DSM target of 50 percent while the CEA provides a
target of at least 66 percent of load growth. Although both targets were only stated to apply to
BC Hydro, FBC adopted the 50 percent DSM offset target in its 2012 LTRP (50 percent is
considered the Low scenario in the current LT DSM Plan) and is using the 66 percent DSM
offset target as its Base DSM scenario in the LT DSM Plan. The Base scenario represents
approximately the same level of target savings that was approved pursuant to FBC’s 2016 DSM
Plan and that was provided for in the 2017 DSM Plan filing and so could be characterized as a
continuation of the current plan.

The High scenario is a midpoint scenario between the Base and Maximum (Max) scenarios.
The High scenario begins with 66 percent load growth offset from 2018 to 2020 and then, after
2020, starts ramping up to 80 percent load growth offset by 2023 to optimize greater utilization
of PPA Tranche 1 Energy before energy LRB gaps appear in 2025. Over the planning horizon,
the High scenario averages 77 percent load growth offset. The LRMC used in the evaluation of
DSM amounts supports the increase from FBC’s current DSM offset level of 66% up to 80% by
2023 as the LRB gaps are approached.

The Max DSM scenario exhibits a similar ramp-up to 100 percent annual average load growth
offset, resulting in an average offset of 89 percent over the planning horizon.

The following figure shows the proposed roll-out of the four DSM scenarios FBC considered,
against the backdrop of the Company’s gross reference case load forecast annual growth.
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The next figure below illustrates the supply cost curve of the DSM scenarios FBC considered.
Each DSM scenario draws from a portfolio of measures, sourced from the FBC CPR results that
have a range of resource costs. The incremental cost of each DSM scenario increases as
higher cost DSM resources are tapped to achieve a higher percentage of load growth offset with
DSM. A proxy for DSM program implementation costs is added to the average incremental
measure (i.e. tranche) costs to estimate the total cost of acquiring DSM as a resource for each
of the scenarios.
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Figure 8-2: Cost of DSM Scenarios
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The DSM costs provided here are based on the Total Resource Cost (TRC) metric which is the
governing test used to determine the cost-effectiveness of a utility’'s DSM portfolio. The TRC
comprises of benefits (the present value of the measures’ energy savings, over their effective
measure life, valued at the utility’s avoided costs) divided by the costs (incremental cost of the
measures plus program administration costs). The TRC can be expressed on an individual
measure basis, for a program (group of measures), on a sector level and/or at the portfolio level.
More details are provided in Section 2.4 of the LT DSM Plan.

The following Table 8-2 shows key DSM Scenario data, including the percentage of forecast
load growth to be offset by DSM and the sum total of annual DSM savings to be targeted over
the planning horizon.
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Table 8-2: Key DSM Scenario data

Category DSM Scenario
Low Base High Max

Annual Savings, GWh
Average per annum ('18-'35) 20 26 31 36

% of load growth ('18-'35) 50% 66% 77% 89%
Total (2016 to 2035) 407 523 602 686
Resource Cost, 2016 $/MWh
Incremental cost incl. program costs $45 $88 $104 $114

The High DSM scenario is FBC’s preferred option for the LT DSM Plan. The incremental cost
for ramping up to the High scenario of $104 per MWh is similar to the LRMC for clean or
renewable B.C. energy of $100 per MWh, discussed in Section 9.4.1. Thus, it includes the
majority of cost-effective DSM from an LRMC perspective. Furthermore, ramping up to 80
percent of load growth by 2023 will mitigate some of the opportunity cost of offsetting the
relatively inexpensive PPA in the near term and provides higher DSM levels close to when LRB
gaps are expected to appear, as discussed in the next section.

8.1.2 Load-Resource Balance after DSM

This section of the LTERP addresses Section 44.1(2)(c) of the UCA, which requires FBC to
include an estimate of the demand for energy that it expects to serve after taking cost-effective
demand side measures.

8.1.2.1 Energy Load-Resource Balance after DSM

The following figure shows the LRB for annual energy after netting off the proposed level of
DSM savings in the High scenario from the reference case load forecast.
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Figure 8-3: Energy Load-Resource Balance after DSM
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The dashed lines in the figure above show the Monte Carlo range for the reference load
forecast after the high level of DSM. The solid line in the figure above shows that, with the high
level of DSM, there are no energy gaps out to 2024. Slight gaps start in 2025, which increase to
almost 200 GWh by 2035 if the PPA is renewed. The ramping up of the DSM load growth offset
from 66 percent after 2020 to 80 percent by 2023 enables FBC to use more cost-effective PPA
Tranche 1 Energy and market purchases than if the DSM offset level was not ramped up but
rather started at the 77 percent target average immediately in 2018.

If the PPA is not renewed, then the gaps after 2033 are more significant, increasing up to about
1,200 GWh per year by 2035. The low end of the Monte Carlo range indicates that no new
resources are required and surpluses of capacity will occur if the maximum amount of PPA
Tranche 1 Energy is used. At the high end of the Monte Carlo range, the energy gaps occur
throughout the next twenty years and increase to about 600 GWh by 2035 if the PPA is
renewed.

8.1.2.2 Capacity Load-Resource Balance after DSM

The following figure shows the LRB for peak capacity during the winter after netting off the high
level of DSM from the reference case forecast.
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Figure 8-4: Capacity Load-Resource Balance after DSM
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The figure above shows that with the High scenario level of DSM offsetting about 56 percent of
future peak load growth, there are no gaps that need to be filled if the PPA is renewed based on
the reference load forecast peak after DSM. In fact, based on the peak load forecast after DSM,
there would be surpluses of capacity for most years if the PPA is assumed to provide its full
peak supply of 200 MW. However, the figure reflects the reduction in the PPA to match what is
required to meet the peak demand forecast. If the PPA is not renewed, then gaps on the order
of about 200 MW occur in the period from 2033 to 2035.

At the low end of the Monte Carlo range, assuming PPA renewal, the PPA would have to be
reduced further to avoid surplus capacity throughout the entire planning horizon. On the high
end of the Monte Carlo range, capacity resources would be needed each year, increasing to
about 170 MW by 2035.

FBC also examines the LRB on a monthly basis to see if there are any capacity gaps in months
other than for the winter peak period, such as during the summer months. The following figure
shows this monthly LRB for 2035, the last year in the planning horizon, when the gaps are at
their highest levels. The figure shows the peak forecast both before and after the High level of
DSM. The figure assumes that the PPA is renewed.
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Figure 8-5: Monthly Capacity Load-Resource Balance for 2035, Before and After DSM
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The figure above shows the full PPA capacity available so that surpluses, as well as any gaps,
can be identified. It shows that for most months there will be surplus capacity if the PPA
capacity take is not reduced (assuming PPA is renewed). These surpluses are at their largest
in September. It also shows that there are some months where slight deficits, or gaps, occur.
These gaps occur in June and July and are minimal amounts of about 1 MW in each month.

As the previous figures show, there are minimal gaps for peak capacity if the PPA is renewed
beyond 2033. Therefore, the main focus for FBC in filling any gaps will be related to energy.

8.1.3 Why Supply-Side Resources are Needed

This section of the LTERP addresses section 44.1(2)(f) of the UCA, which requires a long term
resource plan to include an explanation of why the demand for energy to be served by supply-
side resources are not planned to be replaced by demand-side measures.

The proposed High level of DSM offset discussed above and in Section 3 of the LT DSM Plan
satisfies the requirement to provide cost-effective DSM. The average cost of the high DSM
offset level is $104 per MWh, which is similar to the DSM cost-effectiveness threshold LRMC of
$100 per MWh. Implementing higher levels of DSM than this would require higher-cost DSM
with marginal costs averaging $114 per MWh, which would increase rates for customers. This
is reflected in Section 9.4.1, which shows that the LRMC for the portfolio with the Max DSM
level is higher than the portfolio with the High level of DSM.
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Furthermore, DSM levels higher than the High scenario create risks in terms of managing the
LRB. DSM is neither available on demand nor as reliable as a supply-side resource option
because DSM programs require voluntary participation by customers. Therefore, there is no
guarantee that actual DSM program uptake will materialize as planned and an over-reliance on
DSM could leave unexpected gaps in the LRB that still need to be filled to meet customer load
requirements.

Based on this analysis and discussions in Section 3 of the LT DSM Plan, FBC considers the
High level of DSM to be appropriate. FBC does not believe it would be prudent to replace
additional supply-side resources with more DSM to meet forecast load over the planning
horizon.

The next Section 8.2 will discuss the supply-side resource options FBC has considered to meet
the remaining customer load requirements.

8.2 SuUPPLY-SIDE RESOURCE OPTIONS

8.2.1 Overview

This section discusses the various supply-side energy and capacity resource options that are
available to FBC to meet any load-resource balance gaps over the 20 year resource planning
horizon covered by this LTERP. These options include resources that could potentially be
available either within or outside of FBC’s service area. Resources from outside the FBC
service area would require external transmission arrangements to serve FBC load. Potential
resource options include several types of generation, as well as market purchases and supply
from larger, industrial self-generating customers. Distributed generation, available from
residential or commercial customers self-generating their own electricity, can also be considered
a form of supply. More details regarding the resource options discussed in this section are
provided in the Resource Options Report (ROR) in Appendix J.

The supply-side resource options discussed in this section and in the ROR are included, along
with demand-side resource options discussed in Section 8.1, in the portfolio analysis provided in
Section 9. The technical, financial, environmental and socio-economic characteristics of various
resource options are also included in this section to help evaluate portfolios to meet future load-
resource balance gaps.

The resource options information is provided at a level appropriate for long term resource
planning. If and when particular resources are required in the future, Commission approval will
be obtained by way of applications for approval of CPCNs or acceptance of energy supply
contracts, as appropriate.

The supply-side resource options and their costs and energy and capacity profiles were
developed in collaboration with BC Hydro as it updated its Resource Options Inventory in 2015.
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FBC has taken into account a number of attributes when evaluating the various resource
options. In addition to financial attributes (i.e. costs), these include operational/technical
characteristics and environmental and socio-economic impacts, which are discussed in the
following sections. Geographic diversity of resources is also a consideration given that all of the
generation plants FBC owns are located in the Kootenay region whereas most of the load and
expected load growth is in the Okanagan region. Locating new generation resources closer to
the primary load centres would help mitigate risks relating to transmission disruptions and
reliability in the future.

A number of financial assumptions must be made in order to cost the resource options, such as
wholesale market gas and electricity prices, PPA rates and the cost for carbon emissions.
These forecasts, scenarios and assumptions are provided in Section 2.5.

FBC has pre-screened the resource options for any emerging resource technologies that are
not yet viable or cost effective or those that are not consistent with the CEA. This does not
mean that some of these resource options could not be considered in the future; however, for
the purposes of this LTERP these resources have not been evaluated as identified in the
Resource Options Summary table. These non-viable resource options are discussed in Section
3.9 of the ROR in Appendix J.

8.2.2 Resource Options Attributes

The following is a summary of the various attributes FBC takes into consideration when
evaluating supply-side resource options.

8.2.2.1 Technical Attributes

FBC has grouped its resource options into three distinct dispatch categories: base load
resources, peaking resources and variable/intermittent resources.

Base load resources provide dependable capacity®® and are expected to operate at a high
capacity utilization factor®, generating significant amounts of electrical energy over the entire
year.

Peaking resources can be dispatched to provide dependable capacity but are expected to
operate at a low capacity utilization factor generating electricity when it is needed. Peaking
resources typically have a low cost to construct per unit of capacity, but high per unit energy
costs. These resources can also act as planning reserve margin assets which can be brought
into service quickly following a contingency event (e.g. loss of a base load facility), meet sudden
changes in customer load requirements or help firm up intermittent resources. Although these

% Dependable Capacity is defined as the generation capacity available for the peak hours during each month of the
year.

Capacity utilization factor is the ratio of the actual output from a plant over the year to the maximum possible
output from it for a year under ideal conditions.

97
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resources can produce energy when generating, they are primarily evaluated for their capacity
attributes.

Variable/intermittent resources provide little dependable capacity and typically operate at lower
capacity utilization rates than base load resources. Variable/intermittent resources are often
renewable resources and generate electricity when their fuel source is available; therefore,
generation from these resources cannot be increased on demand in response to changes in
customer load. For example, generation from wind or solar resources is determined by external
environmental factors such as wind speeds and amount of sunshine. Generation from these
resources may not coincide with high system load demand or high market prices.
Variable/intermittent resource generation is more consistent and predictable when averaged
over a long period of time or when bundled into a portfolio of geographically diverse intermittent
resources. Although some variable/intermittent resources can provide at least a small quantity
of dependable capacity, they are not able to be ramped up or down on demand to respond to
customers’ load requirements and therefore are primarily valued for their energy attributes.

8.2.2.2 Financial Attributes

To enable comparisons of the costs of resources that represent a wide range of technologies
and fuel sources, capital and operating costs and project lifespans, the financial characteristics
of the different resource options are described by two simplified cost metrics: UCC and UEC.
UCC is the annualized cost of providing dependable capacity for each resource option,
expressed in $ per kW-year. UEC is the annualized cost of generating a unit of electrical
energy using a specific resource option, expressed in $ per MWh. As these metrics both
include common costs, the value of a project can only be expressed as one or the other, they
should not be added.

The UCC and UEC values are based on a levelized net present value (NPV) cost in order to
enable comparison between the different resources with different cost structures and energy
and capacity values. The UECs and UCCs are presented in real 2015 dollars. FBC has
assumed a WACC of 6 percent®® (in real terms) as the discount rate in determining the UECs
and UCCs. Adders, such as those relating to wheeling costs and intermittent resources’
integration costs, are also included in the UEC and UCC values. More discussion of these
assumptions is provided in the ROR in Appendix J.

8.2.2.3 Environmental Attributes

Environmental considerations are an important objective of the CEA and energy policy in B.C.
Environmental attributes describe the estimated environmental impact of the various resource
options. While demand-side management resources are assumed to have no negative
environmental impacts, some supply-side resources can. For the purposes of this LTERP and
the portfolio analysis in Section 9, FBC has characterized resource options as either clean or

% Based on FBC's after-tax WACC, per the FBC Annual Review for 2017 Rates Application (Section 8.3.5) filed
August 8, 2016.
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renewable, or not, according to what the CEA defines as clean or renewable resources
generated in B.C. The CEA defines clean or renewable resources as including biomass,
biogas, geothermal heat, hydro, solar, ocean, wind or any other prescribed resource. FBC also
considers energy and capacity under the PPA to be clean and renewable. Based on the
regional electricity generation source mix as discussed in Section 2.4.2, market purchases
would include a mix of clean or renewable and non-clean or renewable resources.

8.2.2.4 Socio-Economic Attributes

Social and economic development and job creation are included among B.C.’s energy
objectives in the CEA. Socio-economic development attributes include contributions to
provincial GDP, employment and government revenue and supporting community and First
Nations development. FBC has categorized the socio-economic development attributes for
each resource option into low, medium and high impact categories using employment
contributions as a proxy for all the socio-economic development benefits. A high impact rating
means that a particular resource option contributes more to provincial job creation than a
resource option categorized as low impact (in terms of full-time equivalents per MW of installed
plant capacity). Details are provided in Section 2.2.4 of the Resource Options Report in
Appendix J.

8.2.3 Resource Options Evaluation

The following table provides a summary of the resource options that were evaluated including
their resource type, dependable capacity, annual energy as well as environmental and socio-
economic attributes. For those resource options showing a range of capacity and energy, a
number of different-sized plants were considered for that particular resource option. For gas-
fired generation, FBC has included both Combined Cycle Gas Turbine (CCGT) plants as well as
Simple Cycle Gas Turbine (SCGT) plants as described in the ROR. The resources are sorted in
the table by type with the PPA energy and capacity in green, market purchases in orange and
generation resources in blue.
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Table 8-3: Resource Options Type, Size, Environmental and Socio-Economic Attributes

Socio-
Economic
Benefits

Dependable Annual Clean/

Resource Option Capacity (MW) | Energy (GWh) Renewable

The following table shows the unit energy and capacity costs for the resource options. The
range of unit costs reflects the different plant sizes available for some of the resource options.
No UEC is presented for SCGT gas-fired generation or Pumped Hydro Storage because these
resources are primarily used for providing capacity and not energy. The UEC and UCC ranges
for market purchases and PPA Tranche 1 and 2 energy and PPA capacity reflect the high and
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low range of market price forecast scenarios and PPA rate scenarios as described in Section
2.5.

Table 8-4: Supply-Side Resource Options Unit Cost Summary

Resource Option UEC ($/MWh) UCC ($kW-year)

When looking at the unit costs in the table above, it is important to remember that a resource
option with the lowest unit cost may not be the best fit in terms of meeting customers’ load
requirements. For example, while pumped storage hydro has one of the lowest UCCs ($217
per kW/year), the size of this resource option, with a capacity of 500 MW and no energy
contribution, makes it an impractical option for FBC’s requirements. It would provide FBC with
too much capacity, given the size of the Company’s projected capacity gaps, and no energy.
The portfolio analysis in Section 9 helps determine the optimal mix of resources based on cost
and FBC’s monthly energy and capacity requirements.

The following figures graphically show the range of unit costs for the resource options that were
considered. Resources are sorted from lowest to highest unit costs. The first figure shows the
unit energy costs; the second shows the unit capacity costs. These figures help illustrate the
costs of the various resource options relative to each other.
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Figure 8-6: Resource Options Unit Energy Costs
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8.2.4 Market Purchases

Market purchases of energy and capacity can be a cost-effective and reliable resource within
the FBC portfolio. FBC has relied on short-term market electricity purchases in the past and this
strategy has proven cost effective in recent years given the decrease in market gas and power
prices relative to the costs of other resource options, such as the PPA with BC Hydro. On an
annual basis, FBC determines the optimal amount of market purchases within its Annual
Electric Contracting Plan (AECP), taking into account its forecast load requirements, the annual
PPA energy nomination and the price of market supply compared to the PPA tranche 1 energy
rate.

On a long term planning basis, FBC can compare the forecast price of market purchases to the
forecast price of the PPA and other resources to help evaluate market purchases within the
resource options portfolio. Based on current base forecasts for market prices, some reliance on
market purchases of energy and capacity is more cost-effective than other resource options, at
least over the short to medium term. Figure 2-9 in Section 2.5.2 shows the base case long-term
market price for electricity at Mid-C. The range of unit energy cost for market purchases in the
base case is about $42 per MWh to about $67 per MWh, including transmission costs and
losses from Mid-C to the FBC system. On a levelized basis over the twenty-year planning
horizon (using a 6 percent DR), the unit cost of market energy is about $51 per MWh. Overall,
this is significantly lower than the unit costs of the other supply-side resource options listed in
Table 8-1 which have levelized energy unit cost ranges of $77 per MWh to $217 per MWh.

The market price range plus transmission costs and losses is only slightly lower than the base
case PPA Tranche 1 Energy rate in the short-term and exceeds the PPA Tranche 1 Energy rate
over the medium and long term. The range for the PPA Tranche 1 Energy rate base case is
from about $46 per MWh in 2016 to about $56 per MWh by 2035, with a levelized unit cost over
twenty years of about $50 per MWh. The PPA tranche 1 rate scenarios are discussed in
Section 2.5.

Section 6 of the CEA addresses the B.C. energy objective of electricity self-sufficiency. While
the specific requirement mandating self-sufficiency is applicable only to BC Hydro, FBC is
required to consider the energy objective to achieve electricity self-sufficiency “in planning in
accordance with section 44.1 of the UCA” in two circumstances: construction or extension of
generation facilities and energy purchases. The addition of WAX capacity into the FBC portfolio
in 2015 improved FBC’s degree of self-sufficiency from a capacity perspective. However, FBC
believes that market purchases, at current price levels, are more cost effective than other
supply-side resource options and so should not be ruled out in favour of self-sufficiency, at least
in the short to medium term.

Relying on market purchases over the long term, however, can be risky in terms of price and
supply availability. While there are market price forecasts for future electricity prices, there is no
guarantee that market prices will remain at these levels given the degree of price volatility and
uncertainty in the marketplace. This is why FBC has presented varying market price forecast
scenarios in Section 2.5. There is also no guarantee that FBC will be able to access market
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supply reliably, especially if there is no access to long term firm transmission (as discussed in
Section 5.5). Therefore, FBC does not believe that market supply can be relied on as a long-
term resource option.

8.2.5 BC Hydro PPA

The PPA with BC Hydro provides long-term dependable capacity and energy. FBC has access
to up to 200 MW of capacity, up to 1,041 GWh of Tranche 1 Energy and up to 1,752 GWh of
Tranche 2 Energy. The cost for this energy and capacity is provided in Section 2.5 and different
rate scenarios are also discussed. The PPA is a very flexible resource in the FBC portfolio,
enabling FBC to increase or decrease the amount of energy and capacity requirement from year
to year, subject to specific limits. Because of this flexibility, FBC has included the PPA in its list
of resource options even though it is already an existing contract. More details regarding the
PPA are provided in Section 5.4.

8.2.6 Expiring Energy Purchase Agreements

Energy currently provided to BC Hydro from IPPs under Electricity Purchase Agreements
(EPAs) may become available to the market when these EPAs expire. In its 2013 IRP, BC
Hydro has assumed, for planning purposes, that about 50 percent of its bioenergy EPAs will be
renewed, about 75 percent of its run-of-river EPAs that are up for renewal in the next five years
will be renewed, and that all of its other EPAs will be renewed. BC Hydro also amended its
Standing Offer Program rules to specifically exclude generators with expiring EPAs. BC Hydro’s
F2017-F2019 Revenue Requirements Application also addresses expiring EPAs. Fourteen of
BC Hydro’s existing EPAs with IPPs are expiring by the end of fiscal 2019. Consistent with the
approved 2013 Integrated Resource Plan (IRP), BC Hydro continues to assume renewal of 50
percent of the energy and capacity contributions from biomass EPAs and 75 percent from the
run-of-river hydroelectric EPAs that are due to expire within the remaining years of the 10 Year
Rates Plan the BC government announced in 2013.

BC Hydro is targeting renewal of contracts for those facilities that have the lowest cost, greatest
certainty of continued operation and best system support characteristics. However, there may
be opportunities for FBC to acquire power from the other facilities on a cost-effective basis. In
addition, BC Hydro will need to address expiring EPAs after 2019. FBC will continue to monitor
the BC Hydro contract renewals for any resource option opportunities.

8.2.7 Distributed Generation

DG, such as residential or commercial rooftop solar power, can be considered either a supply-
side resource or a variable that reduces customer demand. FBC has captured the DG potential
for the FBC system as a load-reducing driver within its load scenarios as discussed in section 4
of this LTERP. While a unit cost value of this DG to FBC as an energy supply-side resource
can be determined for illustrative purposes, it should be done with caution for resource planning.
This is because DG is not within FBC’s control and cannot be considered a reliable resource
option for long-term planning purposes. FBC has no assurances that the customer-generated
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electricity will be available on its system when needed or in the appropriate location.
Furthermore, DG provides virtually no capacity during peak winter demand periods.

As per FBC’s Net Metering Update Application dated April 15, 2016, FBC has proposed to
reimburse DG net metering customers based on the BC Hydro PPA Tranche 1 Energy rate,
currently about $47 per MWh. The rate for Tranche 1 Energy is essentially the cost of DG to
FBC for the short term.

8.2.8 Purchases from Self-Generators

Electricity purchases from self-generating customers may be a supply option for FBC in the
future. Self-generating customers, for the purposes of this LTERP, refers to larger, industrial
customers that can provide electricity to FBC as opposed to smaller, residential or commercial
customers that could provide distributed generation to FBC. Self-generation supply, in addition
to benefitting the self-generator, can also have the following benefits for FBC and its customers:

¢ self-sufficiency and less reliance on market supply;
e reduction of transmission losses depending on location on the FBC system;
e improved reliability depending on location; and

e complement traditional power generation.

When assessing the value of self-generation supply, in addition to these benefits, FBC must
consider other relevant criteria in terms of its supply requirements and its LTERP objectives, as
it does with other supply-side resource options. These include the energy and capacity profile
(i.e. when the electricity is provided to FBC during each month of the year), adherence to
provincial energy and environmental policy and cost effectiveness. The energy and capacity
profile of the self-generation supply needs to meet FBC’s customer load requirements, providing
energy throughout the year and capacity during peak demand periods. Any self-generation
must be consistent with B.C.’s energy and environmental policies, such as meeting clean or
renewable generation requirements. In terms of cost, long-term self-generation supply would
need to meet FBC’s LRMC requirements, as discussed in section 9, to be considered cost
effective. If the self-generation supply is short term in nature, then FBC would compare the cost
to its short-term resource options, such as market supply or PPA.

At this point in time, FBC does not have any specifics or indications of costs or other attributes
such as environmental or socio-economic characteristics. FBC is not seeking additional
sources of supply at this time and is therefore not actively looking to purchase power from self-
generator customers. However, if a self-generator could provide power at a cost lower than
FBC'’s alternatives, there may be an opportunity for FBC to purchase the output of the self-
generation.
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8.2.9 First Nations and Community Resource Development

The FBC portfolio analysis, discussed in Section 9, determines the different bundles of resource
options required to meet future energy and capacity gaps when they occur. The LRB provided
in Section 8.1.2 indicates that, after incremental DSM, FBC does not have significant resource
needs in the short to medium term and that new resources are not expected to be required until
2026. As FBC moves closer to the period when new resource options are required, further
portfolio analysis can be done to determine the resource requirements and optimal mix of
incremental DSM and/or generation.

If new supply-side resources are needed in the future, FBC would consider generation projects
that promote First Nations and community development if they are competitive with the cost of
alternative resources and meet FBC’s LTERP objectives. FBC expects that it would continue to
build effective community and First Nations’ relationships as it has done in the past.

8.2.10 Summary

As discussed throughout this section and the ROR, there are many potential supply-side
resource options available to FBC to meet its future energy and capacity gaps. These include
base load, peaking and intermittent generation resources as well as purchases from the market
and supply from self-generators. With the decline in natural gas prices over the last few years,
natural gas-fired generation is one of the most cost-effective generation options for FBC. Of the
clean or renewable resources, biogas, biomass, run-of-river and wind are among the lower cost
options. Based on current market price forecasts and PPA rate scenarios, market purchases
and the PPA are the lowest cost resources available to FBC, at least in the short to medium
term.

However, it is important to remember that unit cost alone is not the only factor to consider when
selecting resources. The size and generation profile of the resource options needs to match
FBC’s monthly energy and capacity gaps to be of value to FBC in meeting customer loads.
Environmental and socio-economic attributes should also be considered in meeting the LTERP
objectives. The portfolio analysis, discussed in Section 9, will help to determine the optimal mix
of these various resource options and their attributes, taking into account the resource planning
objectives.
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9. PORTFOLIO ANALYSIS AND LONG RUN MARGINAL COST

Portfolio analysis helps to determine the optimal mix of resources to meet customers’ future
energy and capacity requirements. It includes the development of several portfolios in order to
determine the trade-offs between portfolios with different attributes. For example, how does a
portfolio including only clean and renewable resource options compare to one with gas-fired
generation in terms of meeting the LTERP’s objectives such as reliability, cost effectiveness and
consistency with B.C.’s energy policy objectives. The portfolios are also subject to sensitivity
analysis to determine how they perform under potentially changing conditions in the future.
These changing conditions could include, for example, changes in market natural gas, power
prices or carbon costs. The analysis includes portfolios that meet the reference case load
forecast requirements as well as the load scenarios discussed in Section 4. The outcome of the
portfolio analysis is a preferred portfolio that meets the objectives of the LTERP.

This approach to portfolio analysis is consistent with the BCUC Resource Planning Guidelines
discussed in Section 1.4.2.

In this section, FBC will first describe its methodology for the portfolio analysis and what the
LRMC values represent and their purpose. FBC then discusses the alternative portfolios,
assessment of results and the preferred portfolio. This section also includes a discussion of
how the preferred portfolio meets the requirements for the Planning Reserve Margin, which is
further discussed in Appendix L, as well as contingency plans for the preferred portfolio.

It is important to note that the portfolio analysis presented in this section provides a high-level
indication of how load-resource balance gaps may be filled in the future. It is likely that before
specific resource options are required, load forecasts, load-resource balances and resource
options and costs will change. Based on the portfolio analysis results presented in this section
and assuming the reference case load forecast, proposed High DSM level and market access
until 2025, FBC does not require any new generation resources until 2026. As FBC moves
closer to actually requiring incremental generation resources, more specific analysis regarding
options will be performed and requests for approval will be brought forward to the Commission.

9.1 PORTFOLIO ANALYSIS METHODOLOGY

FBC has assessed different portfolios of resource options to meet its potential load-resource
balance gaps as described in Section 7. The resource options available include different levels
of DSM, as discussed in Section 8.1 and the LT DSM Plan Section 3, and supply-side
resources, discussed in Section 8.2. The available resources also include the existing PPA
which includes energy and capacity that FBC can adjust up or down subject to the conditions of
the PPA. The portfolios are designed to meet both energy and capacity gaps on a monthly and
annual basis for the reference case load forecast as well as the boundary load scenarios for the
next twenty years.
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FBC’s portfolio model incorporates an optimization routine to find the lowest cost of satisfying
the forecast load requirements given a set of constraints and determines what new resources
should be acquired and when. The portfolio analysis takes into consideration B.C. energy and
environmental policies, as discussed in Section 2.2, such as the objective of at least 93 percent
of generation from B.C. clean or renewable resources in the CEA and the requirement in the
CLP for BC Hydro’s supply of electricity to be 100 percent clean or renewable. It also includes
constraints on the amount of wholesale market purchases FBC is able to import based on
transmission limitations. The costs and the LRMC values of the various portfolios FBC
evaluated are based on the Average Incremental Cost (AIC) approach as discussed below in
Section 9.3 and in Appendix K regarding the LRMC.

9.1.1 Alternative Portfolios and Sensitivities

FBC has evaluated portfolios based on several different base characteristics and then explored
sensitivities around these base characteristics. These characteristics and sensitivities are
outlined in the following table.

Table 9-1: Portfolio Analysis Base Characteristics and Sensitivity Cases

Portfolio Base Characteristics Sensitivity Cases

No DSM
DSM Level * Max DSM
[ ]
¢ Proposed High level Low DSM
[ ]

¢ No self-sufficiency
¢ Self-sufficiency by 2020
¢ High market and carbon prices

Reliance on Market Purchases
o Self-sufficiency by 2025

Percent Clean or Renewable ¢ 100 percent clean or renewable
e 93 percent clean or renewable ¢ High market and carbon prices
Load Requirements ¢ High load scenario
o Reference case load forecast e Low load scenario
PPA Renewal

PPA
e PPA renewed in 2033 * not renewed

FBC’s proposed High DSM load growth offset level is outlined in Section 8.1 and in the LT DSM
Plan, Section 3. FBC has also explored different sensitivity levels of DSM offset in the portfolio
analysis per the DSM scenarios discussed in Section 3 of the LT DSM Plan. These sensitivities
include no DSM offset at all, maximum DSM and low DSM levels. The portfolio with no DSM is
used to determine the LRMC based on clean or renewable resources in B.C. for the purposes of
evaluating the cost effectiveness of DSM in accordance with the Demand-Side Measures
Regulation®. This portfolio without DSM is not a realistic portfolio for FBC as it is expected that
FBC will continue with its DSM programs and initiatives to help customers conserve electricity

% Demand-Side Measures Regulation, B.C. Reg. 326/2008 (including amendments up to B.C. Reg. 141/2014),
section 4(1.1) (Cost effectiveness).
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and help reduce their electricity bills. The maximum DSM level is based on meeting 89 percent
of annual average forecast load growth for customers’ energy requirements with DSM. The
High DSM level is FBC’s proposed DSM offset level while the Base DSM level is close to FBC’s
current level of DSM.

FBC currently accesses market supply to complement its existing resources with reliable and
low-cost power. There is no indication at this time that market supply will increase significantly
in price or that FBC will not be able to access it reliably over the next ten years. However,
market conditions can change over time and market prices and access could change in the
future. FBC’s base case assumption is that it will be able to access low-cost and reliable market
supply for the next ten years, out to 2025. After this time, FBC has assumed that it will become
self-sufficient, with incremental supply coming from its own generation and/or long-term
contracts from B.C. suppliers. This also provides consistency with the CEA objective of
achieving electricity self-sufficiency. As sensitivity cases, FBC has developed portfolios that do
not include self-sufficiency within the planning horizon (i.e. long term market reliance) and self-
sufficiency by an earlier date of 2020. FBC has also modelled the impacts of higher market
power and carbon prices based on the price forecasts and scenarios provided in Section 2.5.

The minimum level of clean and renewable resources in the base resource portfolio is 93
percent, which is based on the current requirement under the CEA in respect of BC Hydro.
Note that this is a minimum level for clean or renewable resources and some portfolios exceed
the 93 percent level and include resources such that it is closer to 100 percent clean or
renewable. Given the requirement in the CLP for BC Hydro to target 100 percent clean and
renewable resources (unless there are reliability issues), FBC has also modelled a portfolio
based on 100 percent clean and renewable resources. FBC has also modelled high scenarios
for market natural gas and carbon prices to determine the effects on a portfolio that includes
natural gas-fired generation.

The base assumption in the portfolio analysis regarding the load forecast is the reference case
load forecast as presented in Section 3. As sensitivity cases, FBC has also modelled the
effects of higher and lower loads using the load scenarios presented in Section 4. The high
load portfolio provides an indication of the extra resources FBC may require in the future if load
drivers such as EVs, fuel switching from gas to electricity or additional large industrial or
commercial facilities increase the load requirements of FBC’s customers. The low load scenario
provides insight into how much FBC might have to reduce the PPA to avoid having significant
surplus energy and capacity if load drivers like rooftop solar and fuel switching from electricity to
gas that decrease load requirements outweigh the load drivers that increase load requirements.

As discussed in Section 5.4, the PPA expires in 2033. FBC’s base case assumption is that the
PPA will be renewed as it is currently a cost-effective, reliable, flexible and clean/renewable
supply of energy and capacity. However, there is the possibility that the PPA will not be
renewed and FBC will require other resources to meet customers’ requirements. FBC has
included not renewing the PPA in 2033 as a sensitivity case in the portfolio analysis.
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9.2 LoNG RUN MARGINAL COST

The LRMC values represent the cost to FBC of incremental resources needed to meet load
requirements over the planning horizon. The LRMC includes both energy and capacity
generation components. FBC’s LRMC values are outcomes of the portfolio analysis and are
dependent upon which demand-side and supply-side resource options are included within a
particular portfolio.

The LRMC values determined in the portfolio analysis serve two distinct purposes. As
discussed above, the LRMC for the portfolio with no DSM is used in the cost effectiveness test
for DSM in accordance with the Demand-Side Measure Regulation. The LRMC values for the
portfolios that include DSM serve as a point of reference when evaluating power supply options
and are the appropriate LRMCs for the purpose of making long-term resource decisions. Power
supply options with costs below the LRMC values could be considered viable resource options
for FBC provided that they also meet FBC’s monthly and annual energy and capacity
requirements and LTERP objectives. While a particular resource option may be cost effective
relative to a given LRMC value, it may not fit the energy or capacity requirements of customers
in the future. For this reason, FBC believes the LRMC values presented here should be viewed
as price signals, rather than threshold targets, for resource options.

FBC has adopted the AIC approach to estimating the LRMC values. The AIC approach takes
the present value of the incremental costs expected to be incurred over the planning horizon
and divides the incremental costs by the present value of the additional load expected to be
served within the same period. The AIC approach does not directly link a particular increment
of load with the resulting change in cost, but rather expresses the LRMC as the average cost of
satisfying the incremental forecast load requirements over the planning horizon. More details
regarding LRMC, including definitions, methodology and background information, are provided
in Appendix K.

The next section discusses the results of the portfolio analysis including the LRMC values
associated with the various portfolios.

9.3 PORTFOLIO ANALYSIS RESULTS

The portfolio analysis results are presented here based on the categories discussed in Table 9-
1. The results show the incremental resources included within each portfolio analysed based on
their percentage contribution to incremental energy and the LRMC values associated with the
new resources for each portfolio. Based on these results, a set of portfolios is selected from
which the preferred portfolio is determined.

9.3.1 DSM Levels

The following figures show the results of portfolios with different levels of DSM.
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Figure 9-1: Portfolios with Different DSM Levels
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The first column (B1) represents the portfolio of clean or renewable resources without any DSM,
which, as described above, is used to determine the LRMC for the purposes of evaluating cost
effective DSM (per the DSM Regulation). The LRMC for this portfolio is $100 per MWh and it
includes wind, biomass, biogas, and run-of-river resource options as well as some market
purchases out to 2025.

The other columns (B2 to B4) show three portfolios with different levels of DSM and which
include the requirement that the total portfolio mix meet the CEA objective of at least 93 percent
clean or renewable resources. These portfolios have LRMC values that range from $92 per
MWh to $101 per MWh and all include market access to 2025, wind, biogas and minor
contributions from SCGT. The least-cost portfolio (B2) includes the base amount of DSM while
the highest cost portfolio (B4) includes the maximum level of DSM. This is because the cost of
the higher DSM offset levels is greater than alternative supply-side resource options, including
lower-cost market supply and PPA Tranche 1 Energy.

9.3.2 Market Access versus Self-Sufficiency

FBC has assessed portfolios that include access to the market until 2020, until 2025 and
throughout the entire planning horizon. The results are provided in the following figure.
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Figure 9-2: Portfolios with Market Access versus Self-Sufficiency
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The results show that continued access to the market throughout the planning horizon, without
any self-sufficiency requirement, provides a lower LRMC than portfolios where self-sufficiency is
required by 2020 or 2025. This is because of the low cost of market supply relative to the cost
of other resource options. The LRMC for this portfolio (Al) is $76 per MWh and increases to
$81 per MWh in the scenario where higher market and carbon prices are assumed (A2). In the
portfolio where there is no market access after 2020 (A3), the LRMC is the highest at $104 per
MWh. In this case, the portfolio analysis indicates that FBC would require a new resource, a
CCGT plant, as early as 2021. The LRMC of the portfolio where there is no market access after
2025 (A4) falls in between at $96 per MWh. This portfolio includes incremental wind and biogas
resources after 2025. It also includes a SCGT plant, which is not required until 2032, and is
needed only for low amounts of energy and capacity.

Due to the risks of relying on market access indefinitely into the future (as discussed in Section
5.5 and 8.2.4), FBC believes that self-sufficiency at some point in the planning horizon is a more
prudent approach to resource planning. Self-sufficiency by 2020 results in a significantly higher
LRMC and would mean that FBC would need to secure incremental resources within the next
few years to meet the 2020 target. Self-sufficiency by 2025 allows more time to plan for new
resources and to assess the LRB, as well as market conditions, at the time FBC prepares its
next long term resource plan. This is a more balanced approach to market access. Self-
sufficiency is also a B.C. energy objective in the CEA.
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9.3.3 Percentage of Clean or Renewable Energy

FBC has evaluated portfolios with different percentages of clean or renewable resources. Three
portfolios (C1, A4 and C3 in the figure below) include resources that ensure the total FBC
resource mix meets the CEA’s objective of 93 percent clean or renewable electricity. These
portfolios can include natural gas-fired generation, either CCGT or SCGT plants. FBC has also
assessed a portfolio with 100 percent B.C. clean or renewable generation resources (C4). Note
that market purchases, which do not comprise 100 percent clean or renewable power, are
included in the portfolio until 2025 after which time FBC is assumed to be self-sufficient. FBC
has also performed a sensitivity case of higher gas and carbon prices for the portfolio that
includes gas-fired generation to consider what the effects might be of a scenario where gas and
carbon prices are higher, which would increase the costs for the fuel for gas-fired generation
(C3).

The following figure shows the results of the portfolios with the different percentages of clean or
renewable resources.

Figure 9-3: Portfolios with Different Percentages of Clean or Renewable Resources
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The results show that the LRMC of $91 per MWh for the portfolio with a CCGT plant (C1) is
lower than the LRMC of $96 per MWh for the portfolio with a SCGT plant (A4). This is because
natural gas-fired generation is lower cost relative to the cost of other incremental supply-side
resources and the portfolio with CCGT uses more gas-fired generation in terms of annual
energy than the portfolio with SCGT. Both of these portfolios also have lower LRMC values
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than the 100 percent clean or renewable portfolio (C4), which has an LRMC of $98 per MWh.
This is due to the lower cost of gas-fired generation relative to the cost of other supply-side
resource options (as described in Section 8.2).

9.3.4 Load Requirements

FBC’s base case assumption for load requirements is the reference case load forecast for
energy and capacity as provided in Section 3. FBC has also modelled the effects of higher and
lower loads based on the load scenarios presented in Section 4. The results are provided in the
following figure.

Figure 9-4: Portfolios based on Reference Case Forecast vs. High Load Scenario

Reference Load Forecast vs. High Load Scenario
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The results show that the LRMC values for the portfolios meeting the 93% clean or renewable
objective are similar for the portfolios required for the reference case load (A4) and the high load
(D2). This is because more low-cost natural gas-fired generation is used in portfolio D2 to meet
the incremental load requirements. However, for the 100% clean portfolios, the LRMC of the
portfolio required to meet the high load (D4) increases significantly above the portfolio meeting
the reference case load (C4). This is because portfolio D4 requires incremental clean resources
that are more costly than those required for the reference load portfolio to meet the incremental
load requirements without access to low-cost gas-fired generation.

It may be possible that more DSM could be used to offset some of the incremental load growth
requirements and thereby reduce some of the need for incremental supply-side resource
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options. However, there is uncertainty in terms of how much, if any, DSM could offset the load
requirements from load drivers such as EVs. This could be assessed in future long term
resource and DSM planning if the higher load growth scenario starts to emerge.

The portfolio and associated LRMC for the low load scenario is not presented in the previous
figure because no incremental resources are required and therefore there is no LRMC. If this
scenario were to occur, FBC would reduce the amount of energy and capacity from the PPA
over time to match the load requirements (represented by the yellow line in the following figure).
The following figures illustrate this scenario.

Figure 9-5: Energy LRB with Low Load Scenario
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9.3.5 PPA Renewal

FBC has evaluated portfolios that include renewal of the PPA beyond 2033 and those that do
not include renewal of the PPA. The results for portfolios that meet the 93 percent clean or
renewable objective and the mix of clean or renewable resources included in the portfolios are
provided in the following figure. FBC has also analysed a portfolio based on the high PPA rate
scenario, as described in Section 2.5.
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Figure 9-6: Portfolios with and without PPA Renewal
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The LRMC values for the portfolios without PPA renewal (E2 and E4) are higher than those with
PPA renewal. This is because the PPA is one of the lowest cost resource options and replacing
it with other supply-side resource options increases the LRMC value.

As discussed in Section 2.5, FBC’s base case assumption for future increases in the PPA rates
is 1 percent per year (in real terms) for PPA Tranche 1 Energy and capacity. If BC Hydro rates
increase by 3 percent per year (in real terms) as per the high PPA rate scenario, the LRMC
value for the portfolio with PPA renewal (E3) would increase.

9.3.6

Based on the portfolio analysis presented in the previous sections, FBC has determined a set of
portfolios that are considered for the preferred resource portfolio. This set comprises several
portfolios from the discussion and figures in the previous sections and is presented in the
following figure.

Preferred Portfolio
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Figure 9-7: Portfolios Considered for Preferred Portfolio
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The portfolios considered for selection as the preferred portfolio are the market-based portfolio
(A1), the two portfolios that meet the 93 percent clean or renewable target with a CCGT plant
(C1) or a SCGT plant (A4) and the portfolio based on 100% B.C. clean or renewable generation
resources (C4). These portfolios include the high level of DSM and power from renewal of the
PPA. FBC believes that they best meet the LTERP’s objectives of cost-effectiveness, reliability,
inclusion of cost-effective DSM and consideration of B.C.’s energy objectives.

Note that for portfolios C1, A4 and C4, market purchases are selected until 2025 and
incremental supply-side resources are not required until at least 2026. Market purchases are
selected because they are lower cost than the PPA Tranche 1 Energy, at least for the first few
years of the planning horizon. For portfolio A1 with no self-sufficiency, market purchases are
selected throughout the 20 years because market power is lower cost than the other resource
options.

The criteria to determine the preferred portfolio include cost (i.e. LRMC), reliability, geographic
diversity of generation resources and consistency with the CEA objectives of encouraging socio-
economic development and the creation and retention of jobs (i.e. employment full-time
equivalents (FTEs) per year) and reducing environmental impacts in terms of GHG emissions.
The following table provides these attributes for each of these portfolios.
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Table 9-2: Attributes of Portfolios Considered for Preferred Portfolio

Max % Non-
Incremental Clean BC GHG emissions Full-Time Geographic
Portfolio LRMC ($/MWh) Resources produced in BC  Equivalents per Resource
Resources . .
(based on (tonnes CO2e) year Diversity
energy)
No Self- Market (97%) o
Al Sufficiency Biogas (3%) $76 0.0% 0 14 Low
. Market (51%)
0,
c1| 3% géegg Tl CCGT (48%) $91 3.9% 189K 164 Medium
Biogas (1%)
Market (31%)
93% Clean with Wind (65%) o .
Ad SCGT Biogas (3%) $96 0.2% 3k 145 High
SCGT (1%)
Market (31%)
Wind (65%)
0,
ca 10%(/:5552255(: Biogas (3% $98 0.0% 0 216 Medium
Biomass, Solar
(1%)
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The portfolio with no self-sufficiency (Al) is the least cost portfolio considered for the preferred
portfolio. It mostly includes market purchases and also a small amount of biogas. However, as
discussed in Section 8.2.4, long term market reliance has some risks in terms of access to
supply and market price risk and is not consistent with the CEA’s objective of achieving
electricity self-sufficiency. While this portfolio does not include any B.C. generation that emits
GHGs, it provides little socio-economic benefit in terms of employment in B.C. (only 14 FTEs
per year) and does not improve FBC’s geographic resource diversity.

The portfolio that meets the 93% clean or renewable objective with CCGT and biogas (C1) is
the next lowest cost of the four portfolios. This portfolio provides more socio-economic benefits
in terms of employment, with 164 FTEs per year, and provides some geographic resource
diversity given that the CCGT could be located in the Okanagan region (with FBC’s other
generation plants being located in the Kootenay region). This portfolio would also be
considered more reliable than the market-based portfolio (A1) due to the inclusion of a CCGT
plant. However, this portfolio increases GHG emissions by producing 189,000 carbon dioxide
equivalents over the planning horizon.

The portfolio that includes 100% clean or renewable B.C. resources (C4), in the form of wind,
biomass, biogas and solar, has a higher LRMC than the portfolio with the CCGT (C1). It
produces no GHG emissions in B.C. and has the highest socio-economic contribution with 216
FTEs per year. It also provides some geographic resource diversity since wind and solar
resources would likely be located in the Okanagan while biomass would be in the Kootenay
region.

Portfolio A4 includes wind, biogas and SCGT as generation resources. It has a lower LRMC of
$96 per MWh than the 100% clean portfolio (C4) at $98 per MWh, but a higher LRMC than the
other two portfolios (A1 and C1). The resources in this portfolio produce minimal GHG
emissions of only 3,000 CO2 equivalents over twenty years. This is due to the SCGT resource
not being required until 2033 and also because the SCGT is only required to run during peak
demand periods, unlike a CCGT plant that would run more frequently as a base load resource.
Furthermore, including a SCGT plant in the portfolio provides FBC with additional reliability and
flexibility for unforeseen capacity and/or energy requirements because it can be used to run
more frequently than required for peak demand periods. The portfolio also provides socio-
economic benefits of 145 FTEs per year and provides high geographic resource diversity with
wind and the SCGT resources likely being located in the Okanagan. This portfolio best meets
the LTERP objectives in terms of balancing cost, reliability and geographic resource diversity
with B.C.s energy objectives as so it the preferred portfolio.

9.3.6.1 Planning Reserve Margin

Planning Reserve Margin (PRM) is the dependable capacity above the expected peak demand
and is measured in MW or percentage of the expected peak. PRM’s role is to ensure resource
adequacy when dealing with unforeseen increases in demand and forced outages in the
system. It serves the ultimate goal of “keeping the lights on” over the planning horizon.
Negative PRM indicates that the system capacity is not sufficient to meet the expected demand.
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A PRM that is positive but falling below some targeted margin signals that additional capacity is
needed to meet a resource adequacy target. The Company adopted Loss-Of-Load-Expectation
(LOLE), or the expected number of days in a year the generation capacity fails to meet load, as
the reliability metric for PRM, and targeted 1 day in 10 years or 0.1 day per year, used by most
utilities, in its evaluation of resource adequacy.

FBC has applied the LOLE resource adequacy test to the preferred portfolios to ensure that
they meet the PRM requirements. One of the portfolios FBC considered for the preferred
portfolio, the 100% clean or renewable B.C. resources portfolio (C4), did not meet the PRM
requirements as originally configured and so the resources included in that portfolio were
changed to meet PRM requirements. This included the addition of biomass to the portfolio to
provide some back-up base load supply that is not intermittent like wind or solar. In these
portfolios, market supply is also utilized to meet any unforeseen increases in demand or forced
outages of plants. Therefore, at this time, FBC has no incremental requirements or costs
relating to PRM.

FBC has provided a PRM report describing its methodology and results for the preferred
portfolio in Appendix L.

9.3.6.2 Contingency Plans

This section discusses contingency plans for the preferred portfolio to ensure that it can meet
the objectives previously discussed if assumptions and conditions change (i.e. changes beyond
those covered by the PRM discussed above). Such changes could include, for example,
increases in market gas or power prices or a new large load requirement on the FBC system.

The preferred portfolio includes several types of resources such as market purchases, SCGT,
wind and biogas. Increases in market gas prices would not have a material effect on the costs
of the SCGT given that it is used for limited amounts of energy and capacity for peaking and
reliability purposes. Increases in market power prices, however, could have a more significant
impact on the portfolio costs. This was discussed in Section 9.4.3, above, where the impacts of
higher market prices increased the LRMC value from $96 per MWh (A4) to $98 per MWh (C3).
With higher market prices, FBC selected more energy from wind generation and less from the
market for the portfolio.

Section 4 discusses load scenarios and the potential for increased load due to fuel switching,
EVs and the addition of new large loads to the FBC system. While the load increases from fuel
switching from gas to electricity and EVs would likely occur gradually over time, a new large
load addition, from a datacentre or hospital for example, could occur much more quickly. In this
scenario, discussed in Section 9.4.4, FBC could rely on more market purchases but may also
be required to add new resources such as wind, solar and gas-fired generation. Depending on
the timing of the additional load requirements, FBC would have to accelerate the acquisition or
building of new generation before 2026, when new resources are otherwise required based on
the reference case load forecast. The inclusion of SCGT in the preferred portfolio does provide
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some additional flexibility to handle any new large loads, as this resource can be used for
energy and capacity needs.

The SCGT would also provide additional reliability in the event that the primary resource in the
portfolio, wind, does not provide dependable energy and capacity when required. The SCGT
plant could provide back-up capability during critical periods when the wind is not blowing.

9.4 CONCLUSIONS

Based on the analysis of the various portfolios and determination of the preferred portfolio, the
following conclusions can be stated.

First, FBC has no need for incremental generation resources until 2026. FBC does not expect
any energy gaps until 2025 or any capacity gaps until 2035. The market continues to be a
reliable and cost effective source of electricity supply for FBC. If self-sufficiency is required
earlier, additional energy resources will be required before 2026.

Second, FBC will continue to optimize market supply and PPA Tranche 1 Energy in the short to
medium term. The flexibility of the PPA enables FBC to increase its energy take when market
prices are higher than the PPA rate and lower the PPA take when market prices are lower.

Third, the DSM High level of load growth offset has been selected as it provides cost effective
DSM and includes a ramp up higher DSM levels (80% of load growth) close to when energy
LRB gaps are expected to appear.

The preferred portfolio includes a mix of market supply, wind, biogas and SCGT resources. As
the cost for these and other resources, as well as the reference case load forecast, may change
over time, FBC will continue to assess resource options and examine the LRB to determine
what new resources may be required and when. Updates will be provided in FBC’s next long
term resource plan. Also, as discussed in Section 8.2.6, market supply options may arise in B.C.
in the future as BC Hydro’s expiring EPAs may provide FBC with the opportunity to acquire
power from EPA facilities on a cost-effective basis. FBC will continue to monitor BC Hydro
contract renewals for any resource option opportunities.

The following table provides a summary of these conclusions.
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Short Term (2016 - 2020)

Table 9-3: Portfolio Analysis Conclusions

Time Frame Conclusion

Optimization of PPA and market purchases
Monitor expiring EPAs for market opportunities within B.C.

Medium Term (2021 - 2025)

Optimization of PPA and market purchases
Assess energy resource options in next LTERP

Be prepared to accelerate energy resource options based on
updated LRB

Long Term (2026 — 2035)

Optimization of PPA and market purchases if market continues
to be cost-effective and reliable

Build new energy resources, such as biogas and wind, for 2026
or contract with B.C. market supply

Plan for new capacity resources, such as SCGT, for 2033 or
sooner if PPA not renewed
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10. STAKEHOLDER AND FIRST NATIONS ENGAGEMENT

Connecting with customers, communities, other stakeholders and First Nations on long range
planning issues is valuable to FBC. Effective stakeholder engagement provides insight and
feedback that can impact the energy planning process, including load forecasting and scenario
analysis, DSM program development, as well as the development of portfolios and
determination of a preferred portfolio and an action plan.

When soliciting stakeholder input during the resource planning process, the Commission’s
Resource Planning Guidelines encourage utilities to “focus such efforts on areas of the planning
process where it will prove most useful and to choose methods that best fit their needs.” For
this 2016 LTERP, FBC has pursued a number of initiatives to offer customers, stakeholders and
First Nations the opportunity to participate in discussions that have informed the planning
process. These activities included:

o Workshops with the RPAG;

¢ Community consultation workshops in communities served by FBC;
e A meeting with Ktunaxa Nation representatives;

e Customer consultation through online discussion boards; and

e Other activities that indirectly inform the resource planning process, including dialogue
with First Nations, industry associations and other stakeholders.

The RPAG included a member of the First Nations Energy and Mining Council and
representatives from local First Nations in the FBC service area were invited to attend the
community consultation workshops.

FBC considers stakeholder consultation for resource planning to be an ongoing process and
one element of the many stakeholder activities that the Company undertakes for a range of
purposes. This section summarizes the range of stakeholder consultation initiatives leading up
to the 2016 LTERP. It also includes a summary of discussions with Commission staff.

10.1 RESOURCE PLANNING ADVISORY GROUP

The RPAG engages strategic stakeholders representing municipalities, government, First
Nations, customers, associations and organizations in the development of the LTERP. The
group consists of members with interest and experience in the resource planning process and
significant industry knowledge that provide key insight and feedback to FBC. The following
table lists the organizations represented in the RPAG.
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Table 10-1: RPAG Members

B.C. Ministry of Energy & Mines - Electricity & Alternate Energy Division

B.C. Municipal Electric Utilities

B.C. Public Interest Advocacy Centre

B.C. Sustainable Energy Association

B.C. Utilities Commission

BC Hydro

Clean Energy Association of B.C.

Commercial Energy Consumers Association of B.C.

First Nations Energy & Mining Council

Industrial Customers Group

Irrigation Rate Payers Group

Lower Columbia Community Development Team Society

Tolko Industries

RPAG workshops provided a forum for discussing many broad themes, including, but not limited

to, the following:

e Resource planning process, inputs and assumptions;

e Planning environment, including energy and environmental policy and regulation;
e Long term load forecasting;

o Demand-side management;

e Supply-side resource options;

¢ Development of load scenarios;

e Planning reserve margin;

e Long Run Marginal Cost;

e Portfolio analysis and results, and

e Other FBC initiatives.
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FBC held five RPAG workshops between 2014 and 2016 to review key steps in the LTERP
process, discuss inputs into the 2016 LTERP and gain feedback on results. The following table
provides the workshop meeting dates and list of major topics discussed. Engagement from
attendees was in the form of questions and discussion throughout each presentation and also
included an interactive load scenario tool (discussed in Section 4.3) to gather more feedback
regarding load drivers and scenarios.

Table 10-2: RPAG Meetings and Major Topics Covered

RPAG Meeting Date ‘ Topics Discussed ‘

December 11, 2014 e Resource planning process and objectives
¢ Planning environment

e Load forecasting

e DSM overview

e FBC generation resources

e Regional power markets

¢ Portfolio analysis

e Load-Resource Balance

July 28, 2015 e B.C. electricity policy and emissions
e Market price forecasts and PPA rate scenarios

o Reference load forecast, Monte Carlo range and scenarios
approach

¢ Load-resource balance with updated load forecast

e FBC resources including potential climate change impacts
e Preliminary unit costs for supply-side resource options

¢ Portfolio analysis, including possible alternative portfolios
¢ Planning Reserve Margin overview

e Transmission system planning

November 5, 2015 ¢ Long Run Marginal Cost background and approach
e Planning Reserve Margin approach and results
April 27, 2016 e Conservation Potential Review and LT DSM Plan

e Supply-side resource options and financial assumptions
e Market price forecasts and PPA rate scenarios

¢ Long Run Marginal Cost overview and approach

e Potential future load drivers and scenarios

¢ Electric vehicles and charging infrastructure in B.C.

October 27, 2016 e Conservation Potential Review results and levels of DSM

e Updated long-term load forecast and Monte Carlo range

e Updated Load-Resource Balance

¢ Results of portfolio analysis

e Alternative and preferred portfolios given LTERP objectives
e Long Run Marginal Cost values

e LTERP Outline
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The feedback received by FBC from the RPAG has been useful in helping FBC to develop the
2016 LTERP. Through the RPAG workshop sessions, stakeholders have been able to provide
FBC with input and feedback on areas such as the load forecasting method, load drivers and
scenarios, development of portfolios and the preferred portfolio, as well as preferences in terms
of demand-side and supply-side resource options. More specifically, some of the feedback and
areas of stakeholder interest in the workshops included the following items:

o FBC’s consideration of different DSM levels and costs;
¢ Impacts of climate change on load forecast and resources;
o Consideration of resource option flexibility to reduce risk of stranded assets;

e Consideration of level of correlation between EVs and rooftop solar penetration in load
scenarios;

e Excluding a resource portfolio which falls below the 93% clean or renewable CEA
threshold;

e Consideration of First Nations resource projects in portfolios;

e PRM and impacts on costs for customers;

e Discussion of FBC market access in the LTERP;

e Consideration of FBC purchasing only clean or renewable market power;
e Accounting for continuing declining cost of utility-scale solar power;

¢ Including rooftop solar and DSM in the listing of resource options;

e Consideration of high carbon price in portfolio analysis, and

e Consideration of EV charging impacts in a future FBC rate design application.

As resource planning is an iterative and ongoing process, some of the feedback and
recommendations received from the RPAG during this planning period will also be considered
by FBC in the next iteration of the resource planning process to the extent they remain relevant.

10.2 CommuNITY CONSULTATION WORKSHOPS

FBC recognizes the importance of considering diverse community perspectives when planning
for the future, and has established resource planning Community Consultation workshops to
inform and gather feedback from stakeholders throughout FBC’s service territory. Individuals
from a variety of roles and backgrounds were invited to attend these ongoing events, including:

¢ Community planners and developers;
o Energy and sustainability managers and professionals;

e First Nations representatives;
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¢ Municipal community leaders;

e Energy and sustainability non-profit organizations;
o Real estate builders and developers;

e Large businesses and manufacturers;

e Local businesses and business associations; and

o Other interested parties.

Seven Community Consultation workshops were held between 2014 and 2016 in communities
within the FBC electricity service area, involving 63 registered participants. These workshops
were conducted in collaboration with the FEI gas resource planning group and therefore
included presentations and discussions regarding FBC electricity resource planning as well as
FEI gas resource planning. This made for the most efficient use of stakeholders’ time for those
within the combined gas and electric service area and also reduced costs related to the
workshops. The following table provides the dates and locations of the workshops.

Table 10-3: Community Consultation Workshops

Workshop Date Location

October 28, 2014 Kelowna
October 29, 2014 Osoyoos
October 30, 2014 Rossland
October 14, 2015 Penticton
October 15, 2015 South Slocan
October 19, 2016 Penticton
October 20, 2016 Rossland

These workshops sought input on a variety of topics related to electricity resource planning
including load forecasting, resource options and transmission planning. FBC presented plans to
meet the future needs of customers and communities, and discussed issues affecting energy
supply and demand. Also discussed were other FBC initiatives to help meet future energy
needs and community GHG emission goals, such as energy efficiency and conservation
programs, AMI and electric vehicle infrastructure. The workshops included interactive sessions
with stakeholders to promote discussions about potential electricity demand and scenarios and
resource options. Site visits were included during the workshops to help with stakeholders’
understanding of FBC’s generation resources and operations. These included a tour of one of
the FBC-owned hydroelectric generating stations (South Slocan) and a tour of the FBC System
Control Centre.
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Some key themes and areas of interest that were identified as important to stakeholders
included:

e Continuing to receive reliable electricity supply;

e Programs and initiatives to help customers and communities manage energy costs;
e Finding solutions to reduce GHG emissions;

¢ Fuel switching potential between natural gas and electricity;

e Street light conversion to LEDs;

e Concerns with rate increases and the two-tiered rate;

e Emerging technologies such as electric vehicles and rooftop solar; and

e More educational resources for customers and communities regarding energy savings
and new technologies.

Overall, the Community Consultation workshops facilitated the sharing of valuable long term
planning information between stakeholders and FBC/FEI. In particular, the workshops assisted
FBC in identifying energy issues or planning opportunities in municipalities throughout B.C.
Stakeholders indicated that they appreciated the opportunity to learn about FBC’s initiatives,
make direct connections with FBC staff, and offer feedback on the utilities’ future plans.
Attendees gave positive feedback on the workshop evaluation forms and overwhelmingly stated
that they found the workshops both valuable and informative. The workshop discussions were
robust and customer-focused, and they demonstrated that FBC’'s long term planning
considerations align well with stakeholder expectations.

10.3 ONLINE DIiscusSION BOARDS

To complement FBC’s community consultation and RPAG workshops, FBC also conducted
online discussion boards, also known as bulletin boards. This method of consultation enabled
FBC to engage with about 50 residential and commercial customers of FBC on a number of key
items related to DSM and resource planning. FBC used Sentis Research to conduct the
consultation process, with FBC providing essential background information and questions for
the participants. With these discussion boards, FBC was able to probe customers on their
thoughts about resource portfolios and FBC’s LTERP objectives. The results are provided in
Appendix C of the LT DSM Plan. The results show that customers are in favour of FBC
reducing demand through energy conservation over buying electricity from other parties or
building additional generation facilities. Customers ranked the LTERP objective of providing
cost-effective, secure and reliable power first, following by providing cost-effective DSM and
then consistency with provincial energy objectives last. Some customers were sensitive to
paying more for clean and renewable resources, stating that their bills were high enough
already.
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10.4 DIALOGUE AND ENGAGEMENT WITH FIRST NATIONS

FBC strives to develop and build mutually beneficial working relationships with First Nations
communities. Understanding, respect, open communication and trust continue to be FBC'’s aim
when working with First Nations groups throughout the province.

FBC works to ensure that First Nations’ interests are represented in the Company’s various
stakeholder engagement initiatives. The RPAG includes a member that represents B.C. First
Nations, which ensures that First Nations play an active role in the ongoing resource planning
process. In addition, First Nations representatives from within the electric service area,
including the Okanagan Nation Alliance, the Ktunaxa Nation, and the Secwepemc Nation, were
invited to attend the Community Consultation workshops throughout the preparation of this
LTERP.

FBC also met with representatives of the Ktunaxa Nation in Cranbrook on October 31, 2016. In
this meeting, FBC provided an overview of its long term gas and electric resource planning.
During the discussions, the Ktunaxa Nation expressed its concerns about not having access to
lower-cost energy given the current unavailability of natural gas for space and water heating and
a primary reliance on more expensive electricity for space and water heating. FBC will continue
to engage with the Ktunaxa Nation to explore options to help meet its energy needs.

FBC makes every effort to ensure that its business operations are conducted with respect for
First Nations’ social, economic and cultural interests. This includes a commitment by FBC to
dialogue through clear and open communication with Aboriginal communities on an ongoing
and timely basis for the mutual interest and benefit of both parties.

To meet this commitment, FBC aims to establish an open dialogue with First Nations at the
earliest planning stages of resource and community development to ensure that First Nations’
perspectives and interests are understood and considered. For example, the award winning
Ecosage Project was a collaboration between the Penticton Indian Band and FBC with the goal
of building energy efficient houses within a relatively tight budget. Seven of the eight single
family homes involved in the project achieved an Energuide 88 rating, with the other home
achieving Energuide 90. From a utility standpoint, being actively involved during the design and
build process helped FBC to become part of the solution early while building lasting
relationships. The intention is to use Ecosage as a springboard for future First Nations
collaborations, where both successes and lessons learned can be incorporated in future
projects. The lessons learned from such community development collaborations between FBC
and First Nations also help inform how the Company addresses First Nations interests in its
long term planning processes.

10.5 /NDUSTRY AND MARKET INVOLVEMENT

FBC meets regularly with industry associations and other organizations such as the Canadian
Home Builders’ Association (CHBA), Southern Interior Construction Association (SICA), the
Urban Development Institute (UDI), the Union of British Columbia Municipalities (UBCM) and
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local government associations in order to share information and insight. This dialogue is
mutually beneficial as it allows FBC to stay abreast of industry trends and developments while
facilitating the dissemination of important information to stakeholders. FBC’s involvement with
such organizations allows the Company to develop a more comprehensive picture of how the
energy market is evolving.

10.6 DIscusSIONS WITH COMMISSION STAFF

The Commission Resource Planning Guidelines encourage utilities to seek regulatory input from
Commission staff during resource plan preparation. FBC met with Commission staff periodically
to discuss various components of the LTERP. This was to inform Commission staff of LTERP
developments and to also obtain comments and feedback from Commission staff. The following
table details the meeting dates and topics discussed.

Table 10-4: Meetings with Commission Staff

Meeting Date Topics Discussed

October 2, 2014 e LTERP objectives

¢ Resource planning guidelines and process
¢ Planning environment

¢ Load forecasting

e DSM overview

e Supply-side resource options

e Long Run Marginal Cost

e Stakeholder consultation

e LTERP timelines

November 19, 2015 e LTERP filing date extension
e CPR schedule

e Load-Resource Balance

e Load forecast and scenarios
e Supply-side resource options
¢ Portfolio analysis

e Long Run Marginal Cost

¢ Planning Reserve Margin

e Stakeholder consultation

e LTERP outline

November 15, 2016 e Load scenarios

e CPRresults and levels of DSM

e Load-Resource Balance

¢ Results of portfolio analysis

e Alternative and preferred portfolios given LTERP objectives
e Long Run Marginal Cost values

e LTERP overview
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As noted in Table 10-1 above, Commission staff was also represented on the RPAG.

10.7 SUMMARY

FBC has a strong record of conducting effective stakeholder and First Nations engagement
activities. In particular, for this LTERP, FBC has consulted a dedicated RPAG planning group,
hosted a number of Community Consultation workshops to engage diverse perspectives on
FBC’s planning activities across the communities that the utility serves, and conducted online
discussion boards to gain feedback directly from customers. FBC also met with the Ktunaxa
Nation at its request. This First Nations and stakeholder consultation adheres to the
Commission’s stakeholder input guidelines and has been beneficial to the development of this
LTERP. FBC also met with Commission staff to discuss various resource planning topics and
obtain feedback. The information gained through these activities is incorporated into the LTERP
process in a number of ways, such as by informing FBC’s planning and analysis, identifying
long term planning issues of concern to a number of stakeholder groups, and identifying
interested stakeholders who may become more engaged in the LTERP process. FBC
recommends continuing with the RPAG and community consultation activities prior to the
Company’s next long term resource planning process in order to build on the interest and input
gained through these initiatives.
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11. ACTION PLAN

This action plan describes the activities that FBC intends to pursue over the next four years
based on the discussion and conclusions provided in this LTERP and LT DSM Plan. It includes
actions relating to monitoring the planning environment and strategies for optimizing short-term
resource requirements as well as future DSM spending requirements. Contingency plans that
enable FBC to respond to changed circumstances have been discussed in Section 9 as they
relate to the preferred portfolio. This action plan is consistent with the requirements of the
BCUC Resource Planning Guidelines.

1. Continue to monitor the energy planning environment

Being aware of and understanding the many factors that influence FBC’s planning environment
is critical for long term resource planning and is an ongoing activity for FBC. FBC will continue
to monitor energy and environmental policy in Canada and the U.S. as well as regional market
developments that may impact market supply, demand and pricing, resource options and costs.
In addition, FBC will continue to monitor and examine emerging technologies and changing
demand and uses for electricity by its customers. FBC’s monitoring activities will ensure that it
is aware of and able to respond to relevant changes in the planning environment to meet the
LTERP objectives.

2. Monitor potential load drivers to determine if a particular load scenario is
emerging

As discussed in respect of the Load Scenarios (Section 4), there are a number of load drivers
that have the potential to significantly impact FBC’s load requirements over the planning
horizon. FBC will continue to monitor, where possible, the various load drivers and, in
particular, the drivers that may have the most impact on FBC’s loads: EVs, rooftop solar PV and
fuel switching. This will enable FBC to determine if a particular scenario is emerging or if
penetration levels and growth for a particular driver are occurring faster than expected and if the
forecast LRB gaps are changing.

3. Continue to assess the potential requirements and timing for new resource
options within B.C.

The LRB presented in this LTERP indicates that new supply-side resources are not required
until 2026 based on existing resources and committed contracts, the reference case load
forecast and the proposed level of DSM. However, actual load requirements and DSM program
uptake by customers may not match the forecasts, meaning that resources may be needed
sooner or later than expected. As part of its ongoing resource planning activities, FBC will
continue to assess the LRB on a periodic basis to see if any changes in resources might be
required.
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4. Continue to optimize the PPA and market purchases in the short term

As explained in Section 5.4, FBC is required to submit an annual nomination for PPA energy
deliveries in the following operating year, but retains the ability to displace up to 25 percent of
the amount nominated with market purchases, if market conditions would create additional
savings for FBC customers compared to PPA energy rates. The Company will continue to
purchase market power when it will result in savings to customers and doing so is in accordance
with the Company’s overall resource requirements.

5. Complete final phase of BC CPR

The FBC CPR report attached as Appendix A of the LT DSM Plan was the result of the base
services phase of the BC CPR, and included assessing the technical and economic savings
potential available in the Company’s service area. The base services focused on economic
energy savings measures, but also estimated the commensurate demand (capacity) savings
associated with the measures.

The next and final phase of the BC CPR will cover additional scope services including: Demand
Response and Market potential plus supporting activities (e.g. DSMSim model enhancements
and utility staff training). The final phase of the BC CPR is expected to be completed in 2017
and will be used to inform future DSM expenditure filings.

6. Prepare submission of next long term electric resource plan and long term DSM
plan

Given that FBC requires no new supply-side resources in the next ten years, FBC expects that it
would submit its next long term electric resource plan and long term DSM plan in approximately
five years from the submission date of this LTERP. This would provide FBC with enough lead
time to assess the updated LRB and available resource options and costs before any new
resources may be required by 2026. As part of the development of its next long term electric
resource plan and long term DSM plan, FBC expects that it would continue its engagement with
customers, First Nations and other stakeholders to ensure their energy and conservation
priorities are met.
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Definition

Acronym or Term

AECP

Annual Electric Contracting Plan — document prepared by FBC Inc. which

outlines plans to meet the peak demand and annual energy requirements
for the next operating year.

AIC

Average Incremental Costs - approach takes the present value of the
incremental costs expected to be incurred over the planning horizon and
divides the incremental costs by the present value of the additional load
expected to be served within the same period.

AMI

Advanced Metering Infrastructure Project — replacement of electricity
meters with new advanced meters across the FBC service territory. In
order for the meters to communicate with FBC, software infrastructure
was also installed along with a communications network. The project
provides real-time and more granular load data from customer endpoints
and reduces theft on the system.

Base Load Resources

Resources that provides dependable capacity and are expected to
operate at a high capacity utilization factor, generating significant
amounts of electrical energy over time.

BC Clean or Renewable
Resource

Clean Energy Act definition includes biomass, biogas, geothermal heat,
hydro,solar, ocean, wind or any other prescribed resource.

BC Hydro PPA

Power Purchase Agreement between BC Hydro and FBC - 20-year
agreement that expires in 2033 and that provides up to 200 MW of
capacity and 1,752 GWhl/year of associated energy to FBC from BC
Hydro.

BCUC

British Columbia Utilities Commission - independent regulatory agency of
the B.C. government that operates under and administers the Ultilities
Commission Act. The Commission regulates B.C.’s natural gas and
electricity utilities, intra-provincial pipelines and universal compulsory
automobile insurance.

BEV

Battery Electric Vehicle - type of electric vehicle (EV) that uses chemical
energy stored in rechargeable battery packs.

BPA

Bonneville Power Authority — non-profit power marketing administration
based in the Pacific Northwest, which includes Washington, Oregon,
Idaho and B.C.

Page 1




FORTISBC INC.

FORTIS BC

LTERP APPENDIX A — GLOSSARY OF TERMS AND ACRONYMS

Acronym or Term ‘ Definition

BPPA

Brilliant Power Purchase Agreement - agreement with Brilliant Power
Corporation where FBC has agreed to purchase the energy and capacity
entitlement allocated to the Brilliant Plant pursuant to the CPA and after
the terminationof the CPA, the actual electrical output, if any, generated
by the Brilliant Plant.

Canal Plan Agreement

The average water year generation of the generating facilities included in
the CPA. Provided each unit is in-service, the related entitlements are

Entitlement provided by BC Hydro regardless of the actual generation dispatched by
BC Hydro from the facilities.
The instantaneous output of a power plant or system electricity demand
Capacity at any given time, normally measured in kilowatts (kW) or megawatts

(MW)

Capacity Utilization
Factor

The ratio of the actual output from a plant over the year to the maximum
possible output from it for a year under ideal conditions.

CBOC

Conference Board of Canada - non-profit organization dedicated to
researching and analysing economic trends, as well as organizational
performance and public policy issues.

CBT

Columbia Basin Trust - created by the Columbia Basin Trust Act in 1995
to benefit the region most adversely affected by the Columbia River
Treaty (CRT) in the province of B.C.

CCGT

Combined Cycle Gas Turbine - natural gas-fired generation resource that
couples a combustion turbine with a steam cycle plant, in order to
generate electricity.

CEA

Clean Energy Act - legislation outlining the BC government's commitment
to clean energy and the environment which includes key objectives
relating to GHG emissions, clean or renewable resources, DSM and
socio-economic development.

CEPSA

Capacity and Energy Purchase and Sale Agreement - agreement
between Powerex and FBC where FBC will sell the remaining surplus
WAX CAPA residual capacity to Powerex on a day-ahead basis.

CET

Customer Engagement Tools - DSM tool with the ability to operate across
digital channel which improves customer experience and drives greater
DSM program participation. Some examples of CET’s are digital or paper
home energy reports and advanced webpotals.

CHBA

Canadian Home Builders’ Association - not-for-profit organization that
brings together builders and industry experts from across the country to
share information and ideas, and to formulate recommendations to
governments to improve the quality and affordability of homes for
Canadians.
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Combined Heat and Power - cogeneration facilities for large industrial
customers that reduces the amount of electricity they require from the

CHP system and potentially allows them to become net generators of
electricity.
Customer Information Portal — online tool that allows customers to view
CiP historic billing and consumption data, which can result in behavioural

changes in energy use.

Clean Energy Vehicle
Program

B.C. government program intended to encourage and accelerate the
adoption of clean electric vehicles in the Province for their environmental
and economic benefits.

CLP

Climate Leadership Plan — B.C. government plan released in 2016 that
outlines action items to reduce GHG emissions while promoting
development and creating jobs, based on CLT recommendations.

CLT

Climate Leadership Team - a team comprised of leaders from the
business, academic and environmental communities, including First
Nations, to provide advice and recommendations to government on how
to maintain B.C.’s climate leadership.

CPA

Canal Plant Agreement - enables BC Hydro and the Entitlement Parties
(collectively, the CPA Parties), through coordinated use of water flows
and storage reservoirs, and through coordinated operation of generating
plants, to generate more power from their combined generating
resources than they could if they operated independently.

CPC

Columbia Power Corporation - crown corporation that develops, owns
and operates hydro power projects in the Columbia Basin.

CPCN

Certificate of Public Convenience and Necessity - a certificate obtained
from the BCUC under Section 45 of the Utilities Commission Act for the
construction and/or operation of a public utility plant or system, or an
extension of either, that is required, or will be required, for public
convenience and necessity.

CPP

Clean Power Plan - U.S. Environmental Protection Agency’s (EPA) plan
that aims to reduce carbon dioxide emission from power plants by 32
percent below their 2005 levels by 2030.

CPR

Conservation Potential Review - collaborative province-wide study
between FBC, FEI, Pacific Northern Gas and BC Hydro that determines
cost-effective demand-side management potential in B.C.

CRT

Columbia River Treaty - a treaty signed in 1961 between Canada and the
U.S. that enables storage reservoirs to be built and operated in B.C. to
regulate Columbia River flows into the U.S. for power production and
flood control.
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Dependable Capacity

The generation capacity available for the peak hours during each month
of the year.

DG

Distributed Generation - Individual use generation resource, such as
solar or small wind turbines, distributed amongst and utilized by
customers. Typically offset individual customer power consumption and is
connected to the utility system via some form of net metering facility.

DR

Discount Rate - rate used to determine the present value of an
expenditure that will occur over a period of time, reflecting the cost of
capital.

DSM

Demand-Side Management - actions that modify customer demand for
electricity helping to reduce their consumption and defer the need for new
utility energy and capacity supply additions.

Energy

The electricity produced or used over the a period of time, usually
measured in kWh, MWh or GWh.

EV

Electric Vehicles - a vehicle that uses one or more electric motors or
traction motors for propulsion. It may be powered through a collector
system by electricity from off-vehicle sources, or may be self-contained
with a battery or generator to convert fuel to electricity.

FBC

FortisBC Inc. — the utility that provides electricity service in the southern
interior or B.C.

FEI

FortisBC Energy Inc.- the utility that provides natural gas service in B.C.
and propane service for Revelstoke.

FERC

Federal Energy Regulatory Commission - independent U.S. federal
agency that regulates the interstate transmission of natural gas, oil, and
electricity. FERC also regulates natural gas and hydropower projects.

GHG

Greenhouse Gas - any gaseous compound in the atmosphere that is
capable of absorbing infrared radiation, thereby trapping and holding heat
in the atmosphere. The primary greenhouse gases in Earth's atmosphere
are water vapor, carbon dioxide, methane, nitrous oxide, and ozone.

GJ

Gigajoule - a unit of energy equivalent to one billion joules. One joule of
energy is equivalent to the heat needed to raise the temperature of one
gram of water by one degree Celsius (°C) at standard pressure (101.325
kPa) and standard temperature (15°C).

GLJ

GLJ Petroleum Consultants Ltd. - a private energy industry consultancy
serving clients who require independent advice relating to the petroleum
industry, including the preparation of natural gas and oil price forecasts
on a quarterly basis.

GWh

Gigawatt hour - a unit of energy equal to 1 million kilowatt-hours.
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Henry Hub

Distribution hub on the natural gas pipeline system in Erath, Louisiana.
The Henry Hub price is the benchmark price of natural gas in North
America and is the point of delivery used in the New York Mercantile
Futures Exchange (NYMEX) futures contract.

Heritage Contract

A per year contract (in perpetuity) between BC Hydro’s Generation and
Distributed Lines of Business to ensure BC Hydro customers (including
FBC) benefit from the existing low-cost hydroelectric and thermal
resources in the BC Hydro system.

HLH

Heavy Load Hours - The time of day in which peak demand occurs from
0600h through 2200h, Monday to Saturday, excluding holidays.

Huntingdon/Sumas

Natural gas market hub on either side of the B.C. /Washington state
(U.S.) border through which much of the Pacific Northwest regional gas
supply is traded.

IJC

International Joint Commission - Commission to help prevent and resolve
disputes about the use and quality of boundary waters and to advise
Canada and the U.S. on questions about water resources.

Installed Capacity

The maximum rating of a generator or transmission station equipment as
identified by the manufacturer under specified conditions.

loT

Internet of Things - the combined effect of an increasing number of
household appliances and devices being connected to a home network,
information collected by those devices being delivered to residential
consumers to allow for optimal decision making, and the presence of
systems that allow consumers to take control of their consumption in
response to this information.

IPP

Independent Power Producer - privately owned electricity generating
facility that produces electricity for sale to utilities or other customers.

IPSS

Integrated Photovoltaic Storage Systems - power system designed to
store and supply usable solar power by means of photovoltaics (PVs).

IRP

Integrated Resource Plan - document that details the resource planning
process and outcomes that guide a utility in planning to serve its
customers over the long term.

kW

Kilowatt - unit of energy equal to one thousand watts, the commercial
unit of measurement of electric power. A kilowatt is the flow of electricity
required to light ten 100-watt light bulbs.

kWh

Kilowatt hour - equal to one thousand watts used for a period of one hour
- the basic unit of measurement of electric energy. On average,
residential customers in B.C. use about 10,000 kWh per year.
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Price

Levelized Cost, Levelized

Levelizing is a method of converting a non-uniform stream of energy
costs (or prices) into a present value equivalent uniform cost (or price).

LLH

Light Load Hours - all hours that are not Heavy Load Hours (HLH).

LLST

Large Load Sector Transformation - unanticipated growth of large load
customers not associated with traditional energy intensive industries.

LNG

Liquefied Natural Gas - natural gas stored under high pressure, which
turns to liquid form. Approximately 600 times as much natural gas can be
stored in its liquid state than in its typical gaseous state.

LOLE

Loss of Load Expectation - the expected number of days in a year the
generation capacity fails to meet load.

Losses

Loss of electric energy due to line losses, losses due to wheeling through
the BC Hydro system, company use, and unaccounted for energy (meter
inaccuracies and theft).

LRB

Load Resource Balance — difference between existing and committed
resources and load forecast. Used to determine quantity and timing of
new resources.

LRMC

Long Run Marginal Cost - the cost of incremental resources to meet load
requirements over the planning horizon.

LT DSM Plan

Long Term Demand Side Management Plan which outlines DSM
potential, scenarios and programs on a long-term basis.

LTERP

Long Term Electric Resource Plan - examines future demand and supply
resource options over the planning horizon to cost effectively and reliably
meet customers’ energy and capacity needs.

Mid-C

Mid-Columbia River electricity trading hub located along the Columbia
River on the border between Washington and Oregon. One of the top
three electricity trading hubs in North America by volume.

Monte Carlo

Analysis that uses the variability in historic data to forecast possible high
and low ranges around the reference case load forecast.

MW

Megawatt - a unit of power equal to one million watts or one thousand
kilowatts, commonly used to measure both the capacity of generating
stations and the rate at which electric energy can be delivered.

MWh

Megawatt Hour (MWh) - one million watts, one thousand kilowatts., A unit
commonly used to measure both the capacity of generating stations and
the rate at which energy can be delivered.
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FORTIS BC

LTERP APPENDIX A — GLOSSARY OF TERMS AND ACRONYMS

Acronym or Term ‘ Definition

NPV

Net Present Value — the sum of the present values of a series of
individual cash flows. Present value is the value in the present of a sum
of money or cash flow, in contrast to some future value it will have when it
has been invested at compound interest.

Peak Demand

The largest amount of capacity needed at one point in time on the
electrical system.

Peaking Resources

Resources that can be dispatched to provide dependable capacity but
are expected to operate at a low capacity utilization factor generating
electricity only when it is needed.

PEV

Plug-in Electric Vehicle - any motor vehicle that can be recharged from
an external source of electricity and the electricity stored in the
rechargeable battery packs drives or contributes to drive the wheels.

PHEV

Plug-in Hybrid Electric Vehicles - electric vehicle that uses rechargeable
batteries, or another energy storage device, that can be recharged by
plugging it in to an external source of electric power. A PHEV shares the
characteristics both of a conventional hybrid electric vehicle, having an
electric motor and an internal combustion engine,

PHS

Pumped Hydro Storage — electricity generation facility that stores and
produces electricity to supply high peak demands by moving water
between reservoirs at different elevations.

PNW

Pacific Northwest - a region that is commonly referred to as the three
northwestern states of Washington, Oregon, Idaho and the Province of
B.C.

PPA

See BC Hydro PPA.

PRM

Planning Reserve Margin - dependable capacity above the expected
peak demand and is measured in MW or percentage of the expected
peak. PRM is to ensure resource adequacy when dealing with
unforeseen increases in demand and forced outages in the system.

PV

Photo-Voltaic - includes the conversion of light into electricity using
semiconducting materials that exhibit the photovoltaic effect.

RPAG

Resource Planning Advisory Group - group of stakeholders representing
municipalities, government, First Nations, customers, associations and
organizations that provide feedback and advise in the development of the
FBC LTERP.

RPS

Renewable portfolio standards - policies designed to increase generation
of electricity from renewable resources in the U.S.

Page 7



FORTISBC INC.

FORTIS BC

LTERP APPENDIX A — GLOSSARY OF TERMS AND ACRONYMS

Acronym or Term ‘ Definition

Simple Cycle Gas Turbine - natural gas-fired generation resource that

SCGT operates by propelling hot gas through a turbine in order to generate
electricity.
Utilites Commission Act - legislation which provides the BCUC with the
UCA authority to oversee natural gas and electricity utilities, intra-provincial
pipelines and universal compulsory automobile insurance in B.C.
Unit Capacity Cost - the annualized cost of providing dependable
ucc ; o . .
capacity for a specific resource option, expressed in $/kW-year.
UEC Unit Energy Cost - the annualized cost of generating a unit of electrical

energy for a specific resource option, expressed in $ per MWh.

ULE Program

Upgrade and Life Extension Program - program completed in 2012,
which involved upgrading the majority of the FBC-owned plants.

WACC

Weighted Average Cost of Capital - the rate that a company is expected
to pay on average to all its security holders to finance its assets.

Watt

The basic unit of measurement of electric power, indicating the rate at
which electric energy is generated or consumed.

Watt-hour (Wh)

An electrical energy unit measure equal to one watt of power supplied to,
or taken from, and electric circuit steadily for one hour.

WAX

Waneta Expansion - the addition of a second powerhouse located
immediately downstream of the Waneta Dam on the Pend d’'Oreille River.
The expansion shares the existing hydraulic head and generates power
from water that would otherwise be spilled.

WAX CAPA

The Waneta Expansion Capacity Purchase Agreement - a 40-year
capacity purchase agreement with the Wanata Expansion Power
Corporation to purchase all unused WAX-related capacity that remains
after BC Hydro has acquired the energy entitlements associated with the
plant ( as defined by the CPA).

WECC

The Western Electricity Coordinating Council - a non-profit corporation
that assures a reliable Bulk Electric System in the geographic area known
as the Western Interconnection. The WECC Region extends from
Canada to Mexico and includes the provinces of Alberta and B.C., the
northern portion of Baja California, Mexico, and all or portions of the 14
Western states between.

Zero Emissions Building
Plan

City of Vancouver's plan requiring all new buildings to achieve zero
operational GHG emissions by 2030.
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B.Cs Vision for Climate Leadership

British Columbians
are proud to

be recognized
worldwide as
leaders in the fight
against climate
change. We have
proven that you can
cut emissions while
creating jobs.

In 2008, the
Province released our Climate Action Plan and the
world took notice. Since then it has provided us
with the foundation we needed to reach our first
target to reduce greenhouse gas (GHG) emissions
to 6 per cent below 2007 levels by 2012.

We knew then that carbon pricing had to be
central to any plan to fight climate change. That
is why British Columbia was the first jurisdiction
in North America to introduce a broad-based,
revenue-neutral carbon tax. We knew we had
to get our own public sector emissions in order
before asking industry and the general public
to do the same, so we implemented our Carbon
Neutral Government legislation. Along with
California, we were also the first to implement a
low carbon fuel standard.

Our plan recognized that there were fundamental
policies that everyone had to get going on — like
addressing the emissions that come from our built
environment, helping buyers afford low-emission,
electric and hydrogen fuel cell vehicles, and
preparing our province for climate change with an
adaptation strategy.

Since 2011, I have had the honour to serve as British
Columbia’s Premier, and I am proud to say we have
continued this passionate commitment to fighting
climate change through actions such as: renewing the
Clean Energy Vehicle program; expanding the Carbon
Neutral Capital Program to health authorities and
public post-secondary institutions; providing funding
for energy efficiency improvements in our local
governments and First Nations; and working with
partners here in Canada and the U.S. on initiatives to
fight climate change.

Through these actions and others, British Columbia
has demonstrated that we can reduce emissions while
continuing to grow the economy and create jobs. We
are already seeing proof — our province now has over
60,000 clean economy jobs.

Today, we continue to build on the work we started in
2008 by launching our new Climate Leadership Plan.
While our 2008 strategy laid the foundation for large
scale change, we are now developing a strategy to

add targeted, coordinated, sector-specific actions. We
started by consulting with experts and listening to
British Columbians. Now we are taking action with an
approach that recognizes that real sustainability means
balancing environmental concerns with social and
economic issues, such as affordability and job creation.

B.C. has the highest and most comprehensive carbon
tax in North America. As climate leaders, we know we
can achieve more working together with Canada’s
provinces, territories and the federal government,
while respecting each other’s jurisdictions. We support
the adoption of B.C's price on carbon as a national
benchmark, and increasing that price together in an
effective and affordable way, once others catch up.
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Revenue neutrality remains the core principle of
British Columbia’s carbon tax. The carbon tax can
only increase if every dollar is returned to citizens
in the form of tax relief. In that way, we tax the
pollution we don't want and use the money for
what we do want — money in people’s pockets,
jobs and opportunity.

The Province will also protect jobs by ensuring
B.C’s global competitiveness. As our Climate
Leadership Team recommended, we will design a
mechanism to protect the competitiveness of our
industries that depend on energy and trade.

British Columbia has
the'highest and most

comprehensive car
tax in North Americ ’

Carbon pricing is one of several key tools

to tackle climate change. Technological
breakthroughs and innovations are also
required, as well as targeted actions to reduce
greenhouse gas emissions, like the ones we are
announcing today.

We are taking action across key areas where
emissions are created, including upstream
methane emissions mitigation, new transit
options and energy-efficient building
improvements. We are ensuring that we develop
industries like liquefied natural gas in ways

that are cleaner than competing jurisdictions,
allowing us to ship it to other nations where

it can reduce their reliance on higher carbon
energy sources like coal and oil. By seizing the
opportunity of a low carbon economy and
securing global trade partnerships, we can
create thousands of green jobs in areas like
clean technology and clean energy, contributing
to reductions in emissions not just here at home,
but around the world.
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B.Cs Climate Leadership Plan must be a living,
breathing strategy. It has to grow as we work with
our partners across Canada to align policies to
produce the most effective results. It must also
engage our industry, communities and First Nations
to find ways to achieve our goals together. This

first set of actions cannot solve all of the issues we
face — many will require complex strategies that
account for a wide range of related factors. So we
need to take the time to get them right.

B.C. is committed to reaching our 2050 target to
reduce GHG emissions to 80 per cent below 2007
levels. That means continuing to update our plan,
which we will do over the course of the following
year and every five years after that.

This document will help you learn about the first new
steps we are taking, as well as the ways that industry,
First Nations, communities and individuals can
participate in our mission to fight climate change.

The world is moving towards a lower carbon future
and B.C. is well positioned to continue to lead this
movement. With over 200 clean tech companies,
abundant clean energy and natural resources, and
a strategy to support innovation across all sectors,
B.C's green economy is creating jobs today and the
foundation for a secure tomorrow.

We applaud the federal government'’s renewed
commitment to the fight against climate change,
and look forward to working with them on the
Pan-Canadian Framework. This is a critical issue
that requires every level of government working
together, alongside industry and communities,

to create an integrated strategy to achieve our
climate action goals. Our province is committed to
being at the forefront of this fight and continuing
to demonstrate climate action leadership.

We hope that you will join us in this
important mission.

Sincerely,

%/
HONOURABLE CHRISTY CLARK
PREMIER OF BRITISH COLUMBIA
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Climate Leadership Plan at a Glance

The Climate Leadership Plan is British Columbia’s
next step to fight climate change. This plan
highlights the first set of actions we are taking to
help meet our 2050 emissions reduction target
of 80 per cent below 2007 levels, while building a
clean economy.

These actions are expected to reduce annual
greenhouse gas emissions by up to 25 million

tonnes below current forecasts by 2050 and create

up to 66,000 jobs over the next ten years.

(‘) Natural Gas

Natural gas offers an opportunity to grow
British Columbia’s economy, while helping
other jurisdictions reduce their carbon
footprint by transitioning to this cleaner
burning fuel.

We are taking action in three key areas:

M Launching a strategy to reduce upstream
methane emissions by 45 per cent;

M Developing regulations to enable carbon
capture and storage; and

M Investing in infrastructure to power
natural gas projects with British Columbia’s
clean electricity.

This action area is expected to reduce annual
emissions by up to 5 million tonnes by 2050.

m Transportation

Transportation is essential to keep
British Columbia moving, but a significant
source of our emissions.

The Province is launching new actions to
reduce the impact of transportation, including:

M Increasing the requirements for our Low
Carbon Fuel Standard;

M Amending regulations that encourage
switching commercial fleets to renewable
natural gas;

Expanding support for zero emission
vehicle charging stations in buildings; and

Expanding the Clean Energy Vehicle
program to support new vehicle incentives
and infrastructure.

This is in addition to our 10-year transportation
plan that will:

M Invest in infrastructure to reduce congestion;

M Create new rapid transit lines; and

M Shift more public transit to low carbon fuels.

In total, this action area is expected to reduce
annual emissions by up to 3 million tonnes
by 2050.
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5} Forestry & Agriculture

Forestry and agriculture are foundational
industries in British Columbia’s economy. Our
forests also offer incredible potential for storing
carbon, so we are taking further action to:

M Rehabilitate under-productive forests;
M Recover more wood fibre; and

M Avoid emissions from burning slash.

Additionally, we are expanding a nutrient
management program that will help improve
the environmental performance of B.Cs farms.
This action area is expected to reduce annual
emissions by up to 12 million tonnes by 2050.

m Industry & Utilities

B.C!s industrial sectors create good jobs for
British Columbians, but they also require
significant amounts of energy to power
production. That is why we are taking action to
reduce these emissions, including:

M Developing new energy efficiency
standards for gas fired boilers;

M Enabling further incentives to promote
adoption of efficient gas equipment; and

M Facilitating projects that will help fuel
marine vessels and commercial vehicles
with cleaner burning natural gas.

We are working with utilities on their
demand-side management programs to
make electrification projects and natural

gas equipment more efficient. We are also
committing to making B.C's electricity 100 per
cent clean or renewable, with allowances to
address reliability. These actions are expected
to reduce annual emissions by up to 2 million
tonnes by 2050.

Communities &
Built Environment

Communities across B.C. play a critical role in
the fight against climate change, particularly
in the areas of buildings, waste, and planning.
To build on progress already made in our
communities, we are:

M Working with local governments to refresh
the Climate Action Charter;

M Identifying tools to focus growth near
transit corridors; and

M Supporting more resilient infrastructure.

We are also amending regulations to promote
more energy efficient buildings, developing
requirements to encourage net zero ready
buildings, and creating a strategy to reduce
waste and turn it into valuable resources.

This action area is expected to reduce annual
emissions by up to 2 million tonnes by 2050.

ﬁ Public Sector Leadership

B.Cs public sector is already leading the way

in demonstrating how climate action can help
reduce emissions. To continue this leadership, we
are taking action with new strategies, including:

M Promoting use of low carbon and renewable
materials in public sector buildings; and

M Mandating the creation of 10-year
emissions reduction and adaptation plans
for provincial public sector operations.

This action area is expected to reduce annual
emissions by up to 1 million tonnes by 2050.

This set of 21 actions targets key areas we can
act on now. The Climate Leadership Plan will be
updated over the course of the following year as
work on the Pan-Canadian Framework on climate
action progresses.
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Pathway to the Plan

The strategic actions included in this document As we work with the federal government
represent the first steps the B.C. government is and our provincial and territorial partners
taking to update our climate action plan to work to establish and implement a coordinated
towards our 2050 goal. This plan is informed by climate action plan, more actions will be

the recommendations of our Climate Leadership announced. In this section you will learn what
Team, as well as our public engagement with British has driven the development of the actions
Columbians, industry, First Nations, communities being taken today, as well as a report on our
and key stakeholders. progress to the 2050 target to date.

CANADIAN 2014 GREENHOUSE GAS EMISSIONS
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Climate Change is Happening

Climate change is one of the most critical issues
humanity faces. It is an important battle that all
governments need to demonstrate leadership on.

This year in Canada, we saw its impacts
happening in real time, as out-of-control wildfires
in British Columbia and Alberta displaced
thousands of workers, families and residents. The
evidence is in front of us — we have already seen
considerable climate change in British Columbia
over the past century.

ENVIRONMENTAL CHANGE IN B.C.
LOOKING BACK

TEMPERATURE:

Average temperature has increased
over all of B.C. since 1900

(1.4°C per century).*

PRECIPITATION:
Average precipitation has increased

over most of southern B.C.
(1900-2013).

GLACIERS:
All glaciers in British Columbia have
retreated from 1985 to 2005.

SEA LEVEL RISE: Average sea level
has risen along most of the B.C.
coast over the past 95 years.

¥ Winter is warmer on average than it was 100 years ago.
Higher temperatures drive other climate systems and
affect our environment and ecosystems.

The impacts of climate change will become more
pronounced as we head towards 2050. That is
why it is critical we continue to work to achieve
our climate action goals. We must take action to
mitigate these impacts today.

LOOKING TO 2050

TEMPERATURE

» By 2050, B.C. is projected to be
at least 1.3°C warmer and may be
as much as 2.7°C warmer than in
recent history.

Growing seasons will be longer;
species ranges will shift; the winter
tourism season will be shorter.

PRECIPITATION

» By 2050, average annual rainfall
may increase from 2 per cent to
12 per cent, with the potential
for increased frequency of drier
summers and increases in extreme
rain events.

Dry conditions contribute to forest
fire season severity; heavy rain
impacts buildings and infrastructure.

GLACIERS

» By 2100, B.C. is projected to lose
up to 70 per cent of its glaciers.

This will impact the timing and
volume of river flow, drinking water
quality and quantity, agriculture
and winter alpine tourism.

SEA LEVEL RISE

» Sea level will continue to rise at
most locations on the B.C. coast.

» Coastal flooding frequency and
magnitude is expected to increase.

Sources: Plan2Adapt, Pacific Climate Impacts Consortium,
http//www.plan2adapt.ca; Relative Sea-level Projections
in Canada and the Adjacent Mainland United States;
Geological Survey of Canada. James, TS, et al, 2014, and
Projected Deglaciation of Western Canada in the 21st
Century, Nature, Clarke et al, 2015.
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British Columbia is Taking Action

Increasing knowledge of the impacts of climate
change is what drove the launch of our
world-leading Climate Action Plan in 2008. This
plan included a wide range of large-scale policies
designed to reduce British Columbia’s impact

on the environment, and was foundational in
driving us to reach our first target to reduce

GHG emissions to 6 per cent below 2007 levels
by 2012.

To read the original plan in detail, go to:
http://www?2.gov.bc.ca/gov/content/environment/
climate-change/policy-legislation-programs.

By the end of 2012, all of the actions outlined
in the first plan were underway or complete,
including more than $1 billion in climate action
programs and tax incentives to encourage
cleaner choices.

Since 2012, British Columbia has continued to
invest in the innovation and infrastructure that
will help us reach our 2050 target.

To date, an additional $1.9 billion has been
dedicated to keeping British Columbia on the
path to a lower carbon economy, including
investments such as:

» $50 million in clean energy
and technology;

» $831 million for clean transportation;

» $300 million for
transportation infrastructure;

» $24 million to improve the energy
efficiency of homes and businesses; and

» $704 million for clean
electricity infrastructure.
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In 2016, British Columbia has continued
engagement on climate action by participating
in initiatives that align our climate action

goals with our neighbours within Canada and
internationally, including:

» The Vancouver Declaration on Clean Growth
and Climate Change;

» The Carbon Pricing Leadership Coalition;

» Under 2 MOU (Subnational Global Climate
Leadership Memorandum of Understanding);

» Pacific Coast Collaborative Climate
Leadership Action Plan;

» RegionsAdapt Initiative; and

» International Zero-Emissions Vehicle Alliance.

Now, the actions presented in this document
outline the first steps we are taking under our new
Climate Leadership Plan. This plan, which we will
continue to update over the course of the following
year and every five years after that, is creating
strategies, programs, infrastructure, initiatives and
incentives that will help us reach our 2050 target.

The Climate Leadership Team

In 2015, Premier Christy Clark challenged the world
to meet or exceed the standard B.C. has set for
climate action. She also announced that work was
beginning to build on B.C!s world-leading plan,
including the formation of a Climate Leadership
Team (CLT), made up of diverse leaders from

British Columbia businesses, First Nations, local
governments, communities, academia, and the
environmental sector.

Through a series of collaborative working sessions,
this team was asked to develop recommendations
for actions that would maintain B.C's climate
leadership. The CLT recommendations largely
address carbon pricing and taking action to reduce
emissions across the industry, transportation and
built environmental sectors, while maintaining a
strong economy.
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The actions presented in this plan are driven by
the hard work of the CLT. Throughout the action
area descriptions, we have identified where
they align with the CLT's recommendations.
While they do not represent a full-scale
implementation of all the CLT recommendations,
we will continue to work on ways to take further
action on their recommendations, particularly
as our work with the federal government
progresses and more funding opportunities for
climate action become available.

To review the CLT's recommendations in detail, please
visit: http://engage.gov.bc.ca/climateleadership/.

Public and Stakeholder Engagement

To inform the Province and the CLT's work, B.C.
launched a public engagement campaign to
invite input on the values and priorities British
Columbians wanted to see in B.C!s new climate
action plan. We also conducted sector-specific
engagements with stakeholders in B.C’s various
industries. Across two engagement periods we
received considerable feedback, and affirmed the
passionate commitment of British Columbians to
fighting climate change.

Our engagement results to date include:
» 27,000+ website visits;

» 7,600+ feedback forms completed,;
» 300+ detailed submissions;

» 7,400+ discussion guide downloads;
» 8,200+ emails received:; and

» Input from over 300 organizations, local
governments, and businesses via webinars,
meetings, teleconferences, and email.

The initial survey presented four visionary goals
for climate action, and asked British Columbians
to prioritize which areas were most important to
take action on, as well as priorities within each of
those areas.

VISIONARY GOALS FOR CLIMATE ACTION

THE WAY WE LIVE:

» Focus: buildings, communities,
and waste.

Goal: communities are thriving
and resilient in the face of
climate change.

THE WAY WE TRAVEL:

» Focus: movement of people
and goods.

Goal: people and goods move
efficiently and reliably, using
clean transportation.

THE WAY WE WORK:

» Focus: business, industry,
products and services.

Goal: B.C's economy remains
strong, and jobs continue to be
created, while greenhouse gas
emissions fall.

WHAT WE VALUE:

» Focus: how we consider the cost
of climate change to society
when making decisions.

Goal: the cost of climate
change to society is considered
whenever British Columbians
make important decisions.

Overall, the importance of a number of themes
were repeated across the two engagement
periods, particularly on issues such as
transportation, clean technology and clean energy,
the carbon tax, communities, climate adaptation
and employment.

To see a summary of results from our consultations,
go to: http://engage.gov.bc.ca/climateleadership/.
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To achieve our goals, we need a shared

vision that unites British Columbians in this
important battle. That is why we listened to
the priorities identified by British Columbians
when developing this plan — fighting
climate change must be a collaborative effort
across government, industry, First Nations
and communities.

The Province of British Columbia would like to
thank all of the stakeholders that contributed
to the development of this plan, from the
Climate Leadership Team, to the individuals,
communities, First Nations, businesses and
organizations that participated in our public
engagement campaigns.

Fighting climate change is one of the most
critical issues our world faces today, and any plan
to combat it requires we listen to the voices of all
those affected.

B.C. NET GHG EMISSIONS AND TARGETS

Progress to 2050 Target

Across all of this hard work and valuable contributions,
one thing has clearly emerged — B.C. is committed to
reaching our 2050 target of reducing GHG emissions
to 80 per cent below 2007 levels. We have already
made considerable strides towards that goal. In 2012,
we reached our first interim target to reduce emissions
to 6 per cent below 2007 levels.

Since that time, B.C's emissions levels have remained
relatively unchanged. B.C's greenhouse gas emissions
in 2014 were 62.7 million carbon dioxide equivalent
tonnes (tCO_e), including 1.8 million tonnes CO_e

in offsets from forest management projects, for a

net reduction of 5.5 per cent since 2007. The 2014
greenhouse gas inventory for British Columbia can be
viewed online at:
http://www2.gov.bc.ca/gov/content/
environment/climate-change/reports-data/
provincial-ghg-inventory.

17 B.C. Net GHG Emissions
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Without renewed action, emissions may begin to
rise again. So we are taking action starting with the
release of this plan.

Beyond overall GHG emissions reductions, further
proof that our plan is working is evidenced in the

way that carbon pollution is decoupling from
Gross Domestic Product (GDP) growth. In their
recommendations, the CLT noted that:

“Thispast year, global
carbon pollution from fossil
fuels levelled off, even as
GDP continued to grow.

It was the first time in

nearly half a century that
carbon pollution decoupled
from GDP globally. The
International Energy Agency,
which reported the finding,
cited policy action on energy
efficiency and renewable
energy as the main factor
driving the change.

It was a remarkable signal
and — as the impacts of
climate change become
increasingly visible and acute
— it telegraphed a clear
message to governments:
Your efforts are essential,
and you are making a
difference. Keep going.”

In B.C.,, both GDP and population have been
growing at rates comparable to the national average.
Between 2007 and 2014, population growth in B.C.
has been 8.1 per cent. Real GDP growth has been
12.4 per cent. With relatively stable emissions, this
demonstrates a reduction in GHG intensities, both
per capita and per dollar of economic output.

This decoupling shows that British Columbia has
the ability to continue growing our economy and
creating jobs, without a proportional increase in
GHG emissions. However, we must be cautious

in our approach, and each policy we implement
must be tested before it is put into place to
ensure that it is both environmentally and
economically sustainable.

B.C!s emissions per capita and per unit of GDP are
well below the national average. Going forward, the
rate of this decoupling needs to accelerate to hit
our target. However, this information sends a clear
message — our plan is working.
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Action Areas

In the following sections of British Columbia'’s While further actions will be announced over the
Climate Leadership Plan, we have identified the key course of the following year, these areas represent
areas where we can take action today: natural gas; critical priorities where B.C. can take action to reduce
transportation; forestry and agriculture; industry GHG emissions that are not dependent on the work
and utilities; communities and built environment; we are undertaking with the federal government on
and public sector leadership. a Pan-Canadian Framework to fight climate change.

2014 GHG EMISSIONS BY SECTOR

[] INDUSTRY & UTILITIES 18%
» Electricity 1%
» Cement 3%

» Mining and smelting 3%
» Manufacturing 8%
.......... ] TRANSPORTATION 37%

» Personal transport 14%
.......... [] BUILT ENVIRONMENT 24%
» Commercial buildings 4%
.......... -
] AGRICULTURE 3%
.......... (] oIL & GAS 18%

Note: In 2014, British Columbia’s emissions were 62.7 million tonnes Op, including 1.8 million tonnes COein offsets from forest
management projects.
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Action Area:

© Natural Gas

WHY NATURAL GAS MATTERS

Natural gas is a growing industry in B.C. that can secure
our economy for generations to come, while creating
good jobs for our citizens. Natural gas is also the
cleanest burning fossil fuel, representing an opportunity
to shift global economies off GHG-intensive fuels like
coal and oil to reduce worldwide emissions. The sector
is reducing emissions intensity as it grows and currently
contributes about 18 per cent of B.C's total emissions.

B.Cs climate action strategy and implementation of
new technology by the natural gas industry has already
contributed to a 37 per cent decrease in emission
intensity per unit of production since 2000. We have
also eliminated all routine flaring at oil and gas wells
and production facilities. Our carbon tax, together with
offset payments, has encouraged improved efficiency in
the sector, including waste heat recovery, methane leak
reduction and electrification of facilities.

Yet we must still do more. B.C's natural gas sector needs
to meet the challenge of becoming one of the world’s
cleanest producers and distributors of this fuel, so that
the benefits of this cleaner burning fuel can contribute
to global GHG reductions when we ship it to markets
seeking to transition away from more emissions
intensive fuels.

Almost 40 per cent of the natural gas sector’s emissions
come from non-combustion sources such as venting
and leaks. Establishing standards for these processes
that will lead in North America will help the sector to
curb emissions as operations continue.

TAKING ACTION:

LAUNCHING A STRATEGY TO REDUCE
METHANE EMISSIONS

Oil and gas production accounts for approximately
11 million tonnes of annual GHG emissions in our
province. Approximately 2.2 million tonnes of that
total come from fugitive and vented methane
emissions released during the production process.

As such, the CLT recommended that B.C. should set a
goal to reduce fugitive and vented methane emissions
by 40 per cent within five years, through regulating
best practice leak detection and repair activities, as well
as developing methane reduction and reporting best
practices. They also recommended that after five years
we determine if a more ambitious action is necessary.

Our first action for the natural gas sector is a methane
emissions reduction strategy. This strategy is targeted
at producing real, tangible reductions in emissions,
while ensuring the industry remains competitive and
has room to grow. B.C. will tackle methane emissions in
three phases, using a combination of tools.

THE THREE PHASES

Transition

Incentives Standards

2018-2020

»  Thelegacy phase will include targets for
reducing fugitive and vented emissions from
extraction and processing infrastructure built
before January 1st, 2015. This will include:

e A45 percent reduction of these
emissions by 2025, estimated at an
annual reduction of 1 million tonnes for
2025; and

e A midpoint checkin fall 2020 to
determine progress towards this target,
establish what happens if the target is not
attained by 2025, and make adjustments
if the target is not technically feasible.
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»

»

The transition phase will offer incentives to
drive methane emissions reductions for all
applications built between 2015 and 2018, and
to help tackle legacy infrastructure retrofitting.
Incentives will include:

e AClean Infrastructure Royalty Credit Program,
which will help stimulate investments in new
technology to convert current infrastructure
to less carbon intensive machinery. The pilot
program will provide royalty deductions of
up to 50 per cent of the cost of developing
infrastructure that reduces fugitive or vented
methane emissions from oil and gas; and

e Anew offset protocol to further
encourage innovative projects that reduce
methane emissions.

The future phase will establish standards that
will guide the development of projects after the
transition phase. This will include:

e Developing and enforcing standards to reduce
methane emissions for all applications; and

e Making leak detection and repair mandatory,
with protocols to be developed and enforced
in alignment with other jurisdictions.

»

Coordination with western Canadian
provinces and the federal government will
also be a key part of our methane emissions
reduction strategy, to ensure regulatory
alignment, while allowing for flexible
provincial approaches accounting for resource
base and individual provincial needs.

GET INVOLVED:
SWITCH YOUR TRUCK FLEET TO
NATURAL GAS

Cleaner burning natural gas can help you
reduce the environmental impact of your
industrial truck fleet.

FortisBC will cover up to 90 per cent of the

cost to convert your medium/heavy duty
fleet to compressed natural gas or liquefied
natural gas.

Check out the full range of transportation
fuel incentives available:

MORE EFFICIENT ENGINES MEAN FEWER EMISSIONS

REM Technology Inc. is helping the natural gas industry lower its emissions through the use of two
innovative new technologies called REMVue® AFR and SlipStream®. The REMVue® AFR is an engine
management system used to control natural gas engines that compress natural gas from well-sites to
processing plants. The system enables these engines to run more efficiently and reliably, while lowering the
emissions created in the process. SlipStream® is designed to capture vented hydrocarbons like methane,
and utilize them as fuel, either for a natural gas engine or process burner. Not only does this technology

significantly reduce greenhouse gases, it reduces fuel costs for the engine or burner by up to 50 per cent.
B.C!s provincial offset standards and carbon pricing are helping drive these innovative offset projects.
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TAKING ACTION:

REGULATING CARBON CAPTURE

AND STORAGE PROJECTS

Another important area where we have taken action
to reduce the impact of natural gas development

on climate change is Carbon Capture and Storage
(CCS). CCS involves using innovative technology to
capture waste carbon dioxide from industrial facilities
and then transport it to a storage site, such as an
underground geological formation, so it will not enter
the atmosphere.

The Ministry of Natural Gas Development has
developed a CCS regulatory policy framework to
guide CCS development, ensure it is done safely, and
provide transparency. In fall 2015, the first piece of
legislation needed to enable CCS was passed. The
Province is now collaborating with the BC Oil and
Gas Commission to complete the regulatory policy
framework and develop the additional legislative
changes needed to allow CCS projects to proceed.

TAKING ACTION:

USING ELECTRICITY TO POWER
NATURAL GAS PRODUCTION

AND PROCESSING

B.C’s planned liquefied natural gas projects will
create thousands of jobs and require additional
volumes of natural gas production. The Province is
committed to capitalizing on this opportunity while
minimizing its carbon footprint. Production and
processing (referred to as the “upstream” natural gas
sector) typically requires the use of natural gas and
diesel as fuel for industrial processes. Replacing those
fuels with B.Cs clean electricity could contribute to
significant GHG reductions.

Capital funding will be necessary to develop upstream
electrification of several key projects:

» Peace Region Electricity Supply Project;
» North Montney Power Supply Project; and

» Other upstream electrification infrastructure.

Electrification of natural gas developments in the
Montney formation in Northeast B.C. is currently
proceeding with existing infrastructure to avoid
GHG emissions by up to an estimated 1.6 million
tonnes per year. Full electrification of the Montney
Basin could avoid up to 4 million tonnes of
emissions per year, minimizing the GHG footprint of
upstream natural gas development to ensure that
B.C. has the cleanest LNG in the world.

Broader electrification of the Montney formation
will require considerable capital investments in
electricity transmission from both the federal
government and B.C. It will also require the design
of programs to make electricity costs comparable
to natural gas costs for upstream applications.

To support this action, the B.C. government is in
dialogue with the federal government to provide
the necessary capital to develop the required
infrastructure. Programs are also being developed
to close the gap between electricity and natural
gas costs. Construction of this infrastructure would
begin once LNG companies make their final
investment decisions.
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h Action Area:
( X ) 00

Transportation

WHY TRANSPORTATION MATTERS
Transportation is essential to our economy and way
of life. It also accounts for 37 per cent of B.C's total
emissions, making it a key area where climate action
can make a significant impact.

Climate action in the transportation sector must focus
on supporting interconnected communities and

the efficient movement of goods and people. That
means: encouraging adoption of efficient vehicles

and creating associated cost savings; supporting
innovation in clean vehicles and fuels that improve our
air quality, while creating new jobs in the clean tech
industry; and working to guide the development of
safe and reliable transportation infrastructure that is
built to withstand extreme weather events.

We have already made significant progress in this
action area. Our low carbon fuel requirement is
driving innovation and growing the diversity of
commercially available low carbon fuels, leading
to the avoidance of over 2.3 million tonnes of GHG
emissions between 2010-2012.

REDUCING DIESEL USE IN NANAIMO

Public transit helps people get where they
need to go, while lowering the number of
emission-producing vehicles on the road.

The Regional District of Nanaimo (RDN) is
taking this a step further by committing to
switching its remaining diesel-powered buses
to buses powered by compressed natural gas
(CNG) by 2017.

This switch will cut greenhouse gasses and
make the RDN Transit the first conventional
fleet in Canada to be completely CNG

powered. The co-benefits of CNG buses include
lower fuel costs and quieter engines.

B.C/s 10-year transportation plan includes a
commitment to one third of the funding for new
rapid transit projects and expanding compressed
natural gas fleets. Building on the success of the
2009 rapid transit Canada Line, the new Evergreen
rapid transit line will link the communities

of Burnaby, Port Moody and Coquitlam with
Vancouver, increasing transit integration and
capacity in Metro Vancouver.

We have also invested in an incentive program for
clean energy vehicles, supported by aggressive
charging infrastructure installations, which has led
to the purchase of 2,700 electric and hydrogen fuel
cell vehicles and the development of over 1,100
charging stations in the province. We now lead the
country in clean energy vehicle sales per capita.

As our economy grows, so will our transportation
needs. It is imperative that we maximize the
efficiency of the entire goods movement chain, to
lower our impact on the environment and ensure
the competitiveness of our economy.

We also need to provide more transit alternatives
to British Columbians, to reduce the overall rate of
vehicle kilometres travelled per capita.

Photo Credit: BC Transit
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TAKING ACTION:

INCREASING THE LOW CARBON

FUEL STANDARD

British Columbia’s Low Carbon Fuel Standard is
reducing the carbon intensity of transportation
fuels by 10 per cent by 2020, relative to 2010.

The Climate Leadership Team recommended
that we increase this requirement in the future

to continue to drive greenhouse gas reductions.

We are now taking action to increase

British Columbia’s Low Carbon Fuel Standard to
15 per cent by 2030. This action is expected to
achieve up to a 3.4 million tonne reduction in
annual greenhouse gas emissions.

MOVING PEOPLE WITH TRANSIT

Transit is the backbone of a low carbon community and an integral part of a healthy built environment.

TAKING ACTION:

INCENTIVES FOR USING RENEWABLE
NATURAL GAS

Natural gas is considered renewable when it is produced
from sources of biogas such as organic waste or
wastewater. B.C. will be amending the Greenhouse Gas
Reduction Regulation to encourage emission reductions
in transportation. This amendment will allow utilities to
double the total pool of incentives available to convert
commercial fleets to natural gas, when the new incentives
go towards vehicles using 100 per cent renewable natural
gas. The program will also:

» Promote investments in natural gas fuelling
stations at customers'facilities; and

» Support the production of renewable natural
gas resources through increased demand.

That is why the Province is working to improve public transportation infrastructure in Metro Vancouver
and in BC Transit communities across the province. This will include the purchase of more SkyTrain cars,
improvements to bus exchanges and SkyTrain stations, enhanced SeaBus service, initial work towards
new major rapid transit in Vancouver and Surrey, and the modernization of a variety of TransLink’s transit
infrastructure. Outside of the Lower Mainland, the Province will build new maintenance yards and bus
depots, and purchase new, cleaner and more efficient buses. Combined with contributions from federal
and local governments, these improvements will benefit residents across the province opening up more

affordable, transit-friendly communities.
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TAKING ACTION:

INCENTIVES FOR PURCHASING A
CLEAN ENERGY VEHICLE

B.C's Clean Energy Vehicle program is designed to
encourage the use of zero emission vehicles (ZEVs)
throughout the province. Residents, businesses,
organizations and local governments that purchase
or lease qualifying new ZEVs are eligible for
incentives off the pre-tax sticker price for battery
electric, fuel cell electric, plug-in hybrid electric, and
hydrogen fuel cell vehicles. These incentives can be
combined with B.C's SCRAP-IT program to get older,
higher emission vehicles off the road.

The Clean Energy Vehicle program is being
expanded to support new vehicle incentives and
infrastructure, as well as education and economic
development initiatives.

GET INVOLVED:
BUY A CLEAN ENERGY VEHICLE

Thinking of buying a clean energy vehicle?
Learn about point-of-sale incentives that are
available to help you purchase one through
the Clean Energy Vehicle Program:

Also, if you have an old gas guzzler that needs to
be scrapped, see how we can help at:

If you're purchasing a clean energy vehicle
and scrapping a gas guzzler, you could be
eligible for both incentive programs.

TAKING ACTION:

SUPPORTING VEHICLE

CHARGING DEVELOPMENT FOR ZERO
EMISSION VEHICLES

Since vehicles represent such a significant portion
of our emissions profile, policies that facilitate the
adoption of zero emission vehicles like electric cars
can make a significant impact in the fight against
climate change. A major challenge for adoption of
these vehicles is ensuring that owners can access
charging stations.

That is why we are taking action to support the
development of charging stations across the
province. These actions include:

» Developing regulations to allow local
governments to require new buildings to
install adequate infrastructure for electric
vehicle charging; and

» Developing policies to facilitate installing
electric vehicle charging stations in strata
buildings and developments.

[20]
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TAKING ACTION:

10-YEAR PLAN TO IMPROVE

B.C'S TRANSPORTATION NETWORK

B.C. on the Move is our 10-year plan to improve the
province’s transportation network that is already
underway. It includes a comprehensive set of
strategies that were driven by engagement of the
public and key stakeholders, including actions that
will help drive GHG reductions in a number of areas.

» Transitioning to low carbon fuels:

e Increasing the number of B.C. Transit
compressed natural gas (CNG) buses and
fuelling stations; and

e BC Ferries is investing in 3 new vessels and
conversion of 2 large vessels to dual fuel
capable ferries that can run on either liquefied
natural gas or ultra-low sulphur diesel.

» Expanding transit:

e Supporting the construction of new rapid
transit in Vancouver; and

e Developing rapid transit in Surrey.
» Reducing congestion:

e Replacing the George Massey Tunnel to
reduce idling; and

e Optimizing movement through Canada’s
Pacific Gateway.

To review the entire B.C. on the Move plan, visit:
https://engage.gov.bc.ca/transportationplan/.

GET INVOLVED:
RIDE THE HOV LANE AND FIND A
CHARGING STATION

Did you know B.C. allows approved electric

vehicles to use high occupancy vehicle (HOV)
lanes? Getting around in your electric vehicle
has never been easier — especially with an
ever growing network of charging stations.
To find a station, go to:

CLEANING UP WASTE COLLECTION
IN SURREY

In 2012, the City of Surrey mandated that

its waste collection services be carried out
using compressed natural gas vehicles. As

a result, the city’s contractor, Progressive
Waste Solutions (PWS), launched a state-
of-the-art CNG fleet for waste collection

in Surrey, helping reduce emissions while
diverting waste from landfills. These trucks
emit 23 per cent less carbon emissions and
90 per cent less air particulates compared to
diesel trucks. The city is also developing the
first fully integrated organic waste biogas
processing facility in North America that
will be completed in 2017. The facility will
turn organic waste collected at curbside
into biogas and nutrient rich compost. The
biogas will in turn be used to fuel the waste
collection fleet, while the compost will

be used by local farmers to produce fruits
and vegetables. It is another step Surrey is
taking to close the loop and become a zero-
waste city.
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Action Area: Forestry

© and Agriculture

WHY FORESTRY AND

AGRICULTURE MATTER

Forestry and agriculture are foundational sectors of
the B.C. economy, and areas that offer significant
opportunities to take action against climate change.

Agriculture accounts for about three per cent of
our emissions, arising from manure management,
agricultural soils, and the methane produced when
animals such as cattle and sheep digest food.

Greenhouse gas emissions from vehicles and mills
used in forestry are counted as a component in the
transportation and industrial sectors. The level of
carbon stored in British Columbia’s forests fluctuates
from year to year based on natural factors such as fires,
pests or weather.

PRINCE GEORGE’S WOOD INNOVATION
AND DESIGN CENTRE

The award-winning Wood Innovation and
Design Centre in Prince George was designed
to demonstrate the way that innovative
forms of wood production and use can lead
to a more sustainable and beautiful future.

It makes use of mass timber, a wood product
made from laminating together many
smaller pieces of spruce, pine or fir. This
centre showcases how British Columbia
forest products can be made to order with
powerful structural properties, while having
a much smaller carbon footprint than steel
or concrete.

Most recently, it was awarded the Governor
General’s Medal in Architecture in 2016 for
its use of innovative and sustainable building
technologies, the highest honour that can be
given to an architectural project in Canada.

In 2014, forestry offset projects alone removed

1.8 million tonnes of CO, from the atmosphere,
creating jobs and unlocking new revenue streams
for First Nations, communities, forest companies and
private owners.

In the agriculture sector, changes in fertilizer use

and soil management hold the promise of reducing
greenhouse gas emissions. Many greenhouse growers
are taking innovative steps to reduce their use of fossil
fuels by incorporating clean tech solutions such as
biomass boilers, thermal curtains and heat storage
systems. Provincial offset standards and carbon pricing
are making these changes more economically viable,
driving their adoption in the sector.

Furthermore, many farmers in B.C. are also reducing
emissions while creating new business opportunities
by maximizing the value of agricultural byproducts,
turning their waste into valuable resources and
demonstrating the way one of our oldest industries is
adapting to climate change.
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PROTECTING THE GREAT BEAR RAINFOREST TO REMOVE GREENHOUSE GASSES

The Great Bear Rainforest is one of British Columbia’s most spectacular natural wonders — and an
effective means of removing significant GHG emissions from the atmosphere. Great Bear’s North and
Central Mid-Coast, South Central Coast and Haida Gwaii forest carbon projects use ecosystem-based
management practices that protect areas of the forest that were previously slated for logging.

These projects were enabled through the British Columbia Forest Carbon Offset Protocol and
atmospheric benefit sharing agreements, developed in collaboration with First Nations leaders. In
addition to reducing emissions, they also support the area’s biodiversity and cultural heritage, while
creating local economic opportunities.
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TAKING ACTION:

ENHANCING THE CARBON STORAGE
POTENTIAL OF B.C.'S FORESTS

B.C’s forest ecosystem covers more than 54
million hectares and provides us with significant
potential for climate change mitigation.

We can harness this opportunity to sequester
atmospheric carbon dioxide in this tremendous
public asset through intensive forest
management practices and storing carbon in
long-lived wood products. That is why the
Climate Leadership Team recommended that
we update current forest policy and regulation
to increase carbon sequestration.

So we are taking action to do even more to
harness the incredible power of our forests
through the new Forest Carbon Initiative,
which will:

» Enhance the carbon storage potential of
British Columbia’s public forests; and

» Increase the rate of replanting and fiber
recovery by 20,000 hectares per year.

This initiative will focus on enhancing the
carbon sequestration of Mountain Pine
Beetle and wildfire impacted sites —
capturing the carbon benefits of new
reforestation, while avoiding emissions from
burning slash. This work will build on existing
forest management programs, such as the
recently announced Forest Enhancement
Society and Forest for Tomorrow.

The Forest Carbon Initiative will rehabilitate up
to 300,000 hectares of impacted sites over the
first five years of the program. By 2050, the ten-
year program is expected to lead to an annual
reduction in greenhouse gas emissions of up to
11.7 million tonnes.

IMPROVED WOOD FIBRE USE

B.C!s Fibre Action Plan is helping to

generate more value and less greenhouse
gas emissions from the province's forest
resources. Through a pilot project with
primary harvesters and Zellstoff Celgar Pulp
Mill in Castlegar, approximately 500,000 cubic
metres of residual wood (the equivalent

of over 12,000 loaded logging trucks) that
would once have been left in the forest were
utilized as a source of fibre for the mill over

the past three years. This not only helped
to decrease the risk of wildfire, it saved
approximately 185,000 tonnes of CO_e from
reduced slash pile burning. Additionally,
the project created new jobs and economic
benefits for the forest sector.
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THE CHEAKAMUS COMMUNITY FOREST

The Cheakamus Community Forest carbon
offset project is located adjacent to the Resort
Municipality of Whistler, within the traditional
territories of the Squamish and Lil'wat Nations.

The project retains more carbon in the forest by
using ecosystem-based management practices
that include increasing protected areas and
using lower-impact harvesting techniques.
Revenues from this B.C. offset project help
overcome barriers to balancing environmental
and economic sustainability, boosting additional
uses for the forest such as recreation, tourism,
and habitat protection.
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TAKING ACTION:
DEVELOPING A NUTRIENT MANAGEMENT GET INVOLVED:

PROGRAM TO REDUCE EMISSIONS BECOME A MORE SUSTAINABLE FARM
In the agriculture sector, a nutrient management
program is being developed to demonstrate

best practices to reduce fertilizer use and GHG
emissions, and is expected to lead to a nearly
100,000 tonne reduction of annual GHG emissions.
This Nutrient Management Program will include:

Farming sustainably is good for the planet and
good for business. The Environmental Farm
Plan Program supports farm operations to
complete agri-environmental risk assessments.
After completing an Environmental Farm Plan,

»  Expanding trials to develop and demonstrate farmers can apply for funding to implement

nutrient management best practices to the Beneficial Management Practices that help
agriculture industry; to increase agricultural and environmental

sustainability. Learn more at:
» Increasing funding to the sector to

implement Beneficial Management
Practices that will promote better nutrient
management and further reductions in
GHG emissions; and

» Scaling up monitoring of nutrient
management benefits and developing
longer term performance indicators to
measure their success.

GET INVOLVED:
ADAPT YOUR FARM FOR CLIMATE CHANGE

The Farm Adaptation Innovator Program
supports projects that help build capacity
for British Columbia farmers to adapt to
climate change. Learn more about this and
other resources to enhance agriculture’s
ability to adapt to climate change:
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CREATING RENEWABLE NATURAL GAS FROM MANURE AND ORGANIC WASTE

Expanding agricultural production in the Lower Mainland requires solutions to the issue of manure
produced by the large numbers of dairy cattle. With support from the Ministry of Agriculture’s
innovation program, Seabreeze Farms in Delta has built an anaerobic digester that is turning
manure and other organic waste into biogas, digestate (organic fertilizer) and bedding for cows.

The biogas is created by capturing methane that would otherwise have gone into the atmosphere.
The biogas is cleaned and upgraded into renewable natural gas that displaces conventional natural
gas with a renewable energy source.
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Action Area:

© Industry and Utilities

WHY INDUSTRY AND UTILITIES MATTER
B.C.industry creates thousands of good jobs, but
requires significant amounts of energy to drive their
production systems. These large-scale users of energy
represent almost 18 per cent of our total emissions.

We are already driving innovation in this area with our
carbon tax, which covers approximately 60 per cent
of the emissions in this sector. As the world shifts to a
low-carbon economy, B.C's low-carbon electricity has
become a competitive advantage for B.C's businesses,
driving industry to create green jobs and products
that are helping the world reduce GHG emissions.

The portion of BC Hydro's power generation portfolio
that comes from clean or renewable resources is
currently 98 per cent, already above the 93 per cent
requirement in B.C's Clean Energy Act. Furthermore,
B.C's abundant supply of clean burning natural gas
represents enormous potential to shift our industrial
sectors and global partners off the use of more GHG
intensive fuels, particularly in areas such as fuelling
marine transportation vessels.

British Columbia has also established the Innovative
Clean Energy Fund, through which we have invested
over $70 million to support the development of clean
energy and energy efficiency technologies in the
electricity, alternative energy, transportation and oil
and gas sectors.

TAKING ACTION:

MAKING B.C.”S ELECTRICITY 100%
RENEWABLE OR CLEAN

B.C!s clean electricity supply is activating numerous
opportunities to reduce GHG emissions across our
industrial sectors. When an industry switches to
electricity instead of fossil fuels, their emissions go
down. The CLT recommended that we increase
the target to 100 per cent clean energy on the
integrated grid by 2025, while allowing for the use
of fossil fuels for reliability. BC Hydro will focus on
acquiring firm electricity from clean sources.

Going forward, 100 per cent of the supply

of electricity acquired by BC Hydro in British
Columbia for the integrated grid must be from
clean or renewable sources, except where
concerns regarding reliability or costs must be
addressed. Acquisition of electricity from any
source in British Columbia that is not clean or
renewable must be approved by government
through an Integrated Resource Plan, where it
will be aligned with the specific reliability or
cost concerns.

TAKING ACTION:

EFFICIENT ELECTRIFICATION
Demand-side management (DSM) programs

help customers reduce energy bills by fostering
awareness of energy use and providing incentives
to increase energy efficiency. These programs can
take on an expanded role in climate leadership,
helping customers to understand their GHG
emissions and providing incentives for efficient
electric technologies to reduce GHG emissions.

To advance efficient electrification, we are taking
action by working with BC Hydro to expand

the mandate of its DSM programs to include
investments that increase efficiency and reduce
GHG emissions.

[28]

BRITISH COLUMBIA’'S CLIMATE LEADERSHIP PLAN | AUGUST 2016



RENEWABLE ENERGY IS CREATING GREEN JOBS

British Columbia’s clean energy producers have reported investment of more than $6 billion

in First Nations communities and local economies, while fighting climate change and creating
thousands of jobs throughout the north and interior regions. This growing sector has to date
supported 15,970 direct, full-time equivalent (FTE) person years of construction employment

in every region of the province, with another 4,543 FTE person years of employment projected
for forthcoming projects. Furthermore, renewable power companies now employ 641 people in
operational roles around the province, and new projects now under construction will support

an additional 165 positions once completed. About 25 per cent of BC Hydro’s energy supply now
comes from independent power producers. The Province is also working with our neighbours in
Alberta to investigate the opportunity for greater integration of our power systems, which would
allow British Columbia to deliver more clean electricity to Alberta to reduce their reliance on fossil
fuels to power industrial processes, thereby reducing their climate impact. British Columbia is truly
demonstrating the business opportunity of renewable energy, while lowering our impact on the
environment in the process.

- h
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SOLAR-POWERED T'SOU-KE

In 2013, T'Sou-ke Nation became the first
Aboriginal community in the world to be
designated a solar community. They have
installed three solar demonstration projects. One
demonstrates how remote ‘off grid’ communities
can economically switch from diesel to solar.
Another demonstrates how to be ‘Net Zero' —
which means no more electricity bills. Solar
panels on their reservation are used to power all
the administrative buildings, while sending their
excess solar power back to the grid to contribute
to British Columbia’s clean energy profile. On
sunny days, that excess can be up to 90 per cent
of the power produced.

The profits of selling this power back to B.C.
Hydro offsets their power bills during darker
months. The project received $400,000 in
funding from the Province’s Innovative Clean
Energy Fund. Solar programs in Colwood, the
Capital Regional District and several First Nations
throughout B.C. have been modelled after
T’'Sou-ke’s leadership. T'Sou-ke is now working
on harnessing the energy of the wind and waves
to create more clean energy for their community
and the province. T'Sou-ke Eco Tourism has been
boosted by this project, with over 2,000 people
from all over the world visiting each year for solar
tours and workshops.
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TAKING ACTION: Recent amendments to the regulation will allow

FUELLING MARINE VESSELS WITH utilities to provide further incentives for the marine,
CLEANER BURNING LNG mining and remote industrial power generation
B.C!s abundant supply of natural gas represents a sectors. It is expected that by 2022 there will be an
significant opportunity for industry to lower their impact additional reduction of at least 300,000 tonnes of
on the environment. For example, B.C. can help the world annual GHG emissions.

replace high-emission marine transport fuels with cleaner

burning natural gas, leading to global reductions in GHG
emissions. GET INVOLVED:

MINIMIZE YOUR CARBON FOOTPRINT

WITH AN ENERGY MANAGEMENT SYSTEM

The Greenhouse Gas Reduction Regulation allows utilities
to invest in clean transportation and infrastructure to

reduce GHG emissions by replacing the use of higher Companies that implement energy

emitting diesel with natural gas in a variety of sectors. management systems reduce energy costs
and increase business competitiveness,

In particular, FortisBC has been expanding the use of while also minimizing their environmental

compressed natural gas (CNG) and liquefied natural gas impacts. The ISO 50001 Implementation

(LNG) in the heavy duty transportation sector since 2012, Incentive offers up to $80,000 of assistance to

under its Natural Gas for Transportation initiative. Since implement energy management projects that

2012, FortisBC has committed $48 million in incentive help facilities pursue compliance with the 1SO

funding towards the purchase of CNG and LNG vehicles. 50001 standard. Learn more at:

These incentives translate to 485 CNG vehicles, 138 LNG
vehicles, 6 mine haul trucks and 7 marine vessels that are
in operation currently or will be in operation soon. These
efforts will result in the reduction of over 74,000 tonnes of
GHG emissions annually.

LNG FOR THE GLOBAL MARINE SECTOR

FortisBC is proposing to facilitate new investments in LNG marine bunkering in order to further
transform the adoption of LNG as a marine fuel. This will also help position B.C. as a global marine
bunkering centre on the west coast capable of providing LNG to a large number of natural gas vessels.
The current level of global GHG emissions from ships coming into British Columbia is 70 million tonnes
per year — higher than the total GHG emissions attributed to British Columbia in its entirety.
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TAKING ACTION:

NEW ENERGY EFFICIENCY STANDARDS
FOR GAS FIRED BOILERS

Gas fired package boilers are used in industrial
systems across the province, contributing to B.C's
overall emissions profile. New technologies can

be used to improve the efficiency of these boilers,
which will reduce emissions and operating costs.

As such, the Province will develop a regulation to be
implemented by 2020 that will set energy efficiency
requirements for new and replacement gas fired
package boilers, driving down emissions across a
number of industries.

GET INVOLVED:
SAVE YOUR BUSINESS MONEY BY
BECOMING MORE ENERGY EFFICIENT

Reduce the operating costs of your business
by making energy efficiency upgrades.
BC Hydro and FortisBC offer a variety of

programs to help you improve your business'’
energy efficiency, including incentives for
upgrades and opportunities to learn from
experts. Find out more at:

and

TAKING ACTION:

EXPANDING INCENTIVES TO PROMOTE
ADOPTION OF EFFICIENT GAS EQUIPMENT
Gas fired equipment is used for a variety of
purposes, from space and water heating in
industrial processes, to home fireplaces and
commercial cooking equipment. FortisBC offers
incentives to promote adoption of more efficient
gas equipment for the residential, commercial and
industrial sectors.

Now the Province is taking action to amend the
Demand-Side Measures Regulation and allow
FortisBC to expand their incentives by at least
100 per cent, to encourage further adoption of
technologies that reduce the emissions of

gas fired equipment.
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The City of Kimberley launched an innovative
project to convert Teck’s former Sullivan Mine
Concentrator site into a solar energy project
called SunMine. It includes 4,032 solar-cell
modules, mounted on 96 solar trackers that
follow the sun's movement to maximize the
amount of energy captured. This has made it
B.Cs largest solar project and Canada’s largest
solar tracking facility. It was also the first solar
project in British Columbia to begin selling
power back to the BC Hydro grid. This important
project was made possible through the
Province’s Innovative Clean Energy Fund, as well
as an investment from Teck, who provided the
land and site infrastructure, as well as a

$2 million contribution. SunMine is a community
owned project that is well suited to capitalize on
Kimberley’s clear and sunny conditions.

Photo Credits: City of Kimberley
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: - Changes in the realm of communities and the built
Action Area: Communities environment have been driven by policies such

() and Built Environment as Official Community Plans and Regional Growth
Strategies, the Climate Action Charter, and the Climate
Action Revenue Incentive Program, which returns

the carbon tax to local governments to support GHG
reduction projects.

WHY COMMUNITIES AND BUILT
ENVIRONMENT MATTER

Communities and our built environment are key
factors in the fight against climate change. While
the built environment is a significant contributor
to our overall emissions profile, it also represents a
real ongoing opportunity for change.

The Building Code and Energy Efficiency Act have
improved standards for residential and commercial
buildings, while programs like LiveSmart BC and

the Home Energy Retrofit Offer have promoted
efficiency upgrades. In the area of waste, B.C's Landfill
Gas Management Regulation has required landfill
operators to increase the amount of methane they
capture. 60 per cent of British Columbians have access
to curbside organic diversion programs that are
helping us reduce the amount of methane that will be
emitted from waste we send to landfills every year.

From the way we construct buildings to the
way we develop communities and manage our
waste, our built environment is a significant area
where new innovations are demonstrating what
a sustainable future could look like. However,
we must balance our choices, to ensure that our
climate solutions are affordable.

With life spans of 50-100 years, today’s buildings
and infrastructure will impact our energy use and
emissions for the next century. Incorporating climate
action in planning and development leads to less
energy and infrastructure spending. Over time, these
9.4 per cent since 2007, due to climate action in actions will result in lower emissions and reduced

community planmng, building regulations and congestion, as well as improved air quality, liveability
waste diversion. and health

Emissions from the built environment
(including buildings, deforestation and waste)
represent 24 per cent of British Columbia'’s total
emissions. Yet emissions in this area are down

HOTEL
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NORTH VANCOUVER'’S CLIMATE ACTION LEADERSHIP

The City of North Vancouver has shown how communities can make impressive strides to lead in the
fight against climate change. It prides itself on being a compact community that puts pedestrians,
cyclists, and transit first, and for reducing its corporate emissions by 19 per cent since 2007. Overall
community emissions have decreased by 6 per cent between 2005 and 2010. The city has made this
progress through initiatives that focus on sustainable energy, development planning that enhances
public transit, building bike and pedestrian routes, and making upgrades to city buildings to make
them more energy efficient.
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TAKING ACTION:

REGULATIONS FOR MORE ENERGY
EFFICIENT BUILDINGS

Combustion of fossil fuels for heating in buildings
accounts for the majority of building emissions.
When we use fossil fuels, we need to make sure
we are using them as efficiently as possible.

With 98 per cent of electricity generated in British
Columbia coming from clean sources, promoting
the efficient use of electricity represents another
opportunity to cut emissions further. At the same
time we must ensure that we do not intensify
issues around housing affordability. That is why
we are amending the energy efficiency standards
regulation to include:

» Increased efficiency requirements for gas
fireplaces and air source heat pumps,
effective in 2018; and

» High-efficiency technology requirements
for natural gas space and water

heating equipment, effective in 2020 and

2025 respectively.

GET INVOLVED:
USE THE FIRST NATIONS CLEAN
ENERGY TOOLKIT

First Nations in British Columbia are well
placed to take advantage of the clean
energy sector.

The British Columbia First Nations Clean
Energy Toolkit is a step-by-step manual

designed to inform First Nations about

the kinds of clean and renewable energy
sources available, how to begin looking into
doing a clean energy project, and where to
find resources.

Check it out at:

[36]
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TAKING ACTION:

ENCOURAGING DEVELOPMENT OF NET
ZERO BUILDINGS

Cleaner, more energy-efficient buildings can save
owners and tenants money in the long run by
lowering energy costs and avoiding carbon costs.
Additionally, improved building envelopes and
efficient technologies such as new heat pumps
can make significant improvements in buildings.
As such, we are implementing a number of
policies to encourage the development of net zero
buildings, including:

» Accelerating increased energy requirements
in the BC Building Code by taking incremental
steps to make buildings ready to be net zero
by 2032;

» Developing energy efficiency requirements
for new buildings that go beyond those in
the BC Building Code, called Stretch Codes,
that interested local governments could
implement in their communities; and

» Creating innovation opportunities and
financial incentives for advanced, energy-
efficient buildings, including an increase in
funding for design and innovation.

The international Passive House standard is one
of the most rigorous and advanced building
performance standards in the world, achieving
reductions in heating energy of up to 90 per
cent compared to other buildings. Through a
partnership between the Province's Innovative
Clean Energy Fund and the Canadian Passive
House Institute, architects, builders and building
inspectors are receiving training in Passive House
design principles.

GET INVOLVED:
LEARN ABOUT PASSIVE HOUSING DESIGN

Take a passive house design course and find
out about training subsidies for building
professionals at:

TAKING ACTION:

REFRESHING THE CLIMATE ACTION
CHARTER FOR COMMUNITIES

The Climate Leadership Team recommended
that British Columbia update the Climate Action
Charter to align provincial and community
goals. In response, we are refreshing our actions
under the Climate Action Charter this year,
which sets out a framework for British Columbia
communities to become carbon neutral and to
create complete, compact, energy-efficient urban
and rural communities.

The Province will work with local governments to
expand the progress made to date on reducing
GHG emissions. The goal is to establish a plan

for community action that takes advantage

of provincial and federal actions, to maintain
momentum at the community level through
policies, programs and regulations that will:

» Focus growth near major transit corridors for
large urban communities;

» Increase the use of decision support tools
that provide the information needed to create
more resilient green infrastructure; and

» Strengthen the ability of communities to
adapt to the impacts of climate change.

GET INVOLVED:
UPGRADE YOUR HOME’S
ENERGY EFFICIENCY

Home energy efficiency upgrades are a

great way to save money and protect the
environment. Did you know you can receive a
rebate of up to $1,700 for upgrading from oil

heating to an electric heat pump?

For more information on this and other
programs, check out British Columbia’s
energy efficiency programs:
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TELUS GARDEN AWARDED LEED PLATINUM CERTIFICATION

TELUS Garden, the company’s new office in downtown Vancouver, is one of North America’s
greenest buildings. That is why the Canada Green Building Council awarded it the prestigious
Leadership in Energy and Environmental Design (LEED) Platinum certification and it also received
the impressive 2016 Architizer A+ Award for Office High Rise. Its innovative design includes: a
district energy system that recovers energy that would normally be wasted and uses it to heat and
cool air and water for both the office and residential towers, as well as the retail space; Vancouver's
largest solar panel array; a rainwater capture system to irrigate its 10,000 sq. ft. of garden terraces;
high-efficiency motion sensor lighting; charging stations for electric vehicles; and numerous other
design elements that improve its environmental performance.

These sustainability features will contribute to a reduction in carbon emissions of more than 1,000
tonnes annually. Its innovative design was inspired by nature and advances the company’s mission
to create a healthier, more sustainable future, demonstrating what the built environment of the
future could look like.
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TURNING WASTE INTO ENERGY

Emergent Waste Solutions (EWS) is a B.C.
business that is deploying clean tech
solutions to turn waste into valuable products
and reduce greenhouse gas emissions,
without using incineration.

Using a process called thermolysis, EWS's
technology produces carbon from waste,

such as wood fibre, rubber and plastics, for a
wide variety of applications including biochar
for agricultural uses, activated carbon for
filtration, and carbon black for rubber product
applications. The energy byproducts are syngas,
used primarily to power its own operations, as
well as bio oil and light diesel fuel, which can be
used for home heating and other applications.
Beyond the potential applications of this
technology in B.C., EWS is opening a plant in
Alberta, helping our neighbours turn their
waste into valuable resources.

TAKING ACTION:

CREATING A STRATEGY TO TURN
WASTE INTO RESOURCES

Landfill waste is a significant source of emissions,
and an area where significant opportunity for
improved performance on GHG emissions exists.
The CLT recommended that British Columbia create
a waste-to-resource strategy that reduces GHG
emissions from organic waste. In response, we are
taking the following actions:

» Supporting materials exchange pilot projects
that create innovative uses for waste products;

» Creating a waste-to-resource strategy to
reduce waste sent to landfill; and

» Establishing a food waste prevention target of
30 per cent and increasing organics diverted
from landfills to 90 per cent.

These actions are expected to reduce annual GHG
emissions by up to 1.4 million tonnes.
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Action Area:

© Public Sector Leadership

WHY PUBLIC SECTOR LEADERSHIP MATTERS
Public sector operations are present in almost

every community in the province, through schools,
universities, colleges, crown corporations, health
care services and others. B.C's public sector is also

a significant buyer of clean tech goods, equipment
and services.

As such, the Province is well positioned to serve as
a catalyst for climate action at both the community
and provincial levels. Public sector leadership
engages 300,000 public servants to take action

on climate change, and in turn reaches the two

million British Columbians that work, learn or
visit government buildings each year. Buildings
account for almost 77 per cent of B.C's provincial
public sector emissions.

That is why as of 2010, the Greenhouse Gas
Reduction Targets Act has required all public sector
organizations (PSOs) to operate at carbon neutral.
The Carbon Neutral Government commitment

is achieved by measuring and reducing PSO
emissions and offsetting the remainder by
purchasing carbon offsets.

Over the first six years of this commitment, the
provincial public sector has successfully achieved
carbon neutrality each year, reducing a total of 4.3
million tonnes of emissions through reduction activities
and investment of $51.4 million in offset projects.

SURREY’S HIGH PERFORMANCE HOSPITAL

In 2014, the Fraser Health Authority partnered with Integrated Team Solutions to deliver a state-of-the-art

critical care tower at Surrey Memorial Hospital. Recently LEED Gold certified, the eight storey tower incorporates
efficient and sustainable design solutions, including air-to-water heat pumps, central lighting controls and
electric vehicle charging stations. The tower, with estimated annual emissions of less than 1,100 tonnes C0_g, is
predicted to save nearly 4 GWh equivalent of energy each year compared to a standard building.

[40]
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TAKING ACTION:

PROMOTING USE OF LOW CARBON
AND RENEWABLE MATERIALS IN
INFRASTRUCTURE

Public sector infrastructure represents a considerable
portion of B.C's built environment and is an area
where the Province is demonstrating leadership in
taking action to reduce GHG emissions. That is why
we are developing policies to increase the use of low
carbon and renewable materials in all public sector
infrastructure, including:

» Approving use of Portland-limestone
cement in public sector infrastructure. This
material reduces GHG emissions associated
with existing cement manufacturing by
approximately 10 per cent, while producing
concrete with similar strength and durability.
This cement has been popular in Europe for
over 25 years now, but is new to Canada; and

» Increasing use of B.C's wood products that
store carbon and reduce emissions, through
our Wood First program that drives innovation
in forestry products, while promoting climate-
friendly construction and supporting our
forest-dependent communities.

GET INVOLVED:
IMPROVE YOUR ENERGY
MANAGEMENT PRACTICES

Looking for ways to improve the energy efficiency
of your organization?

Check out FortisBC's Commercial Custom
Design Program to learn about natural gas upgrade

opportunities and their Custom Business Efficiency
Program for electricity upgrade opportunities for
customers. Learn about the full range of energy
management programs for BC Hydro customers.

Find out more at:

TAKING ACTION:

REDUCING EMISSIONS AND
PLANNING FOR ADAPTATION IN THE
PUBLIC SECTOR

It is important for the Province to lead the way on
developing emission reductions and adaptation
planning strategies, and demonstrating them
through our public sector operations. Not only
does it reduce the overall emissions profile of

our province, it helps industry and individuals
understand how they can join the fight against
climate change. These areas were clear priorities
for public sector leadership that were identified in
the CLT's recommendations.

To continue capitalizing on this opportunity, the
Province is committing to:

» Developing guidelines for public sector
operations to reduce emissions and plan for
climate change adaptation; and

» Mandating the creation of 10-year emissions
reduction and adaptation plans for provincial
public sector operations.
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CANADA’S GREEN UNIVERSITY

A forestry seedling greenhouse started the
University of Northern British Columbia (UNBC)
on the road to using renewable energy. Now
the Prince George university is the first in
Canada with its own wood-fuelled district
heating system and has been branded as
“Canada’s Green University.” This system,
designed by Vancouver-based clean tech
company Nexterra, uses wood pellets made
from wood waste such as sawmill shavings
from Prince George’s local forestry industry to
create bioenergy. This energy is then used to
heat water, which is circulated to the existing
hot water district heating system that heats
the UNBC campus. This has reduced fossil fuel
consumption at UNBC by 72 per cent, avoiding
3,700 tonnes of carbon emissions every year.
This has shown both the City of Prince George,
as well as visiting students and faculty, what is
possible when you use wood waste as a fuel.

BioEnergy Plant l‘\\ \ \\\\\\\\
WY
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GOING SOLAR AT THE COLLEGE OF THE ROCKIES

The College of the Rockies has installed solar panels on the roof of the Cranbrook campus’ Kootenay
Centre, which will allow it to generate electricity year-round. This solar technology will produce
109,000 kilowatt-hours per year of electricity, enough to power 14 houses in the region for a year.

It will also act as a teaching tool for students, both during construction and once the system is
running. This project will continue the college’s mission to be leaders in alternative energy, having
already installed solar technology to power the heating system for their residence building, and

a solar wall at Pinnacle Hall that draws heat into the building, improving air quality and reducing
heating costs.
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Next Steps on Climate Leadership

Taking action on
climate change is
a critical priority
for the Province of
British Columbia
and the citizens
we serve. In B.C,
we know that
climate action is
necessary to protect
our environment,
while seizing the
opportunity of a low carbon economy that creates
good jobs for British Columbians.

We are committed to achieving B.C's goal of
reducing GHG emissions to 80 per cent below 2007
levels by 2050. However, the pathway to that goal
is not always clear, as true sustainability means
balancing environmental, economic and social
concerns. An action that improves environmental
performance cannot be considered sustainable if
it works against our economic competitiveness,
driving jobs and emissions to other jurisdictions,
or if it raises the cost of living so that British
Columbians struggle to make ends meet. There

is no silver bullet here — real climate action
demands careful planning, a flexible approach, and
coordination with our partners here in Canada and
around the world.

The federal government has signalled a
reinvigorated commitment to climate action, and
we look forward to the opportunity to help develop
a Pan-Canadian Framework later this year, which will
align provincial policies to work together to achieve
our GHG reduction goals.

While there are areas we know we still need

to take action on, many are dependent on our
work with the federal government, whether that
means identifying additional available funding
opportunities or developing policies that align with
our provincial and territorial partners to protect
B.Cs economic competitiveness.

A key area that we know will require further action
is carbon pricing. Our carbon tax already leads the
country — now we must work with our provincial
and federal partners to develop a carbon pricing
model that works for all. It is a complex issue that
will require extensive coordination to ensure that it
is effective.

We know that First Nations are interested in
ensuring their communities are prepared to adapt
to climate change, and are able to capture the
economic benefit of mitigation activities, including
reforestation and clean energy projects. With the
establishment of this new framework for provincial
action on climate change, the Province will be
seeking the participation of First Nations in the
economic and adaptation opportunities we have
identified. We look forward to collaborating with
them to capitalize on these new opportunities.

Another key area where you can expect to hear
more in the coming year is adaptation. In 2010,
the Province created a comprehensive strategy
to address the changes we will seein B.C.as a
result of climate change. We are now working
with the federal government and other Canadian
jurisdictions to improve our management of the
risks associated with a changing climate.

[44]
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The Province is also collaborating internationally
through the Regions Adapt Initiative and the
Pacific Coast Collaborative. Recent investments in
flood protection and forest stewardship here in
British Columbia will also increase our resilience to
a changing climate.

Adapting to a changing climate depends on
action by all levels of government, the private
sector and civil society. As we move forward

on climate action, we will look to maximize
opportunities to extend our leadership in
responding to the impacts of a changing climate.

While the actions we have outlined here represent
what we can do today, it is important that we

lay the foundation to support solutions with the
potential to make an even bigger impact. That is
what programs like British Columbia’s Innovative
Clean Energy (ICE) Fund are designed to do.

A recent investment from the ICE Fund is
generating a lot of excitement — Carbon
Engineering Ltd. has built the world’s first direct
air capture plant in Squamish. This technology
captures atmospheric carbon dioxide right out
of the air, and targets emissions that traditional
fluestack carbon capture cannot reach. Their
demonstration plant is already capturing and
purifying a tonne of CO, every day. Carbon
Engineering is looking at ways to turn the
captured CO, into fuels like gasoline and diesel,
which upon combustion would simply return the
carbon to the air.

>

T

These innovations, along with continued deployment of
clean and renewable electricity generation, could allow
for the mass production of low carbon fuels, helping the
world become less reliant on fossil fuel production and
consumption. The technology represents an enormous
opportunity for B.C. to bolster its economy while fighting
climate change.

The Province will continue to identify opportunities
where we can reduce GHG emissions today, while
working with our partners to plan for the future, and
investing in innovative projects that can help us reach
our 2050 target even sooner. Additionally, our Climate
Leadership Plan will be updated over the course of the
following year as work on the Pan-Canadian Framework
on climate action progresses.

We hope that you will get engaged, do your own part
where you can, and continue to work with us on this
important mission. If we want to ensure a great future for
our children and grandchildren, then climate action must
be a key priority. Join us in imagining what this bright
future looks like and in taking action to make it a reality.

Sincerely,

%%A

HONOURABLE MARY POLAK
MINISTER OF ENVIRONMENT

]
Il
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Appendix

Summary of Action Areas

The table on the following page summarizes the 21
climate actions across 6 sectors.

Emission reductions have been forecast through
economic modelling or direct calculation by the
responsible ministries. Input/output modelling
was used to forecast cumulative direct and indirect
economic activity (Gross Domestic Product) and
jobs resulting from policies, except forest sector
policies, which were forecasted by the Ministry of
Forests, Lands and Natural Resource Operations.

The input/output modelling was undertaken
using relevant economic and jobs factors
provided by BC Stats.

All numbers in the following table are forecasts and
subject to final policy decisions and budgets.

25,000,000 tonnes CO.,e is equal to 8.3 million
new cars off the road for a year.

An average B.C. house creates 2 tonnes CO,e
per year. 25,000,000 tonnes CO.e is equal to
the emissions from 12.5 million B.C. homes in

one year.
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Action Areas Emission Reductions in 2050 Job Economic Activity
(Millions of tonnes CO,e) Creation (S Millions)

NATURAL GAS 5 4,043 527

a » Strategy to Reduce Methane Emissions
» Regulating Carbon Capture and Storage

» Electricity to Power Natural Gas Production and Processing

TRANSPORTATION 41,525

m » Increasing the Low Carbon Fuel Standard
eee"  » |ncentives for Renewable Natural Gas
» Incentives for Purchasing a Clean Energy Vehicle
Charging Stations for Zero Emission Vehicles

10-Year Plan to Improve B.C!s Transportation Network

FORESTRY & AGRICULTURE 12 | 19,942 |

5 » Enhancing the Carbon Storage Potential of B.C!s Forests
- v

» Nutrient Management Program

INDUSTRY & UTILITIES

m » Making B.Cs Electricity 100% Renewable or Clean
| » Efficient Electrification
» Fuelling Marine Vessels with Cleaner Burning LNG
» New Energy Efficiency Standards for Gas Fired Boilers

» Expanding Incentives for Efficient Gas Equipment

BUILT ENVIRONMENT

» Regulations for More Energy Efficient Building
» Encouraging Development of Net Zero Buildings
» Refreshing the Climate Action Charter for Communities

» Strategy to Turn Waste into Resources

PUBLIC SECTOR LEADERSHIP

ﬁ » Promoting Use of Low Carbon and Renewable Materials in Infrastructure

» Reducing Emissions and Planning for Adaptation in the Public Sector
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FOR MORE INFORMATION VISIT THE WEBSITE:
GOV.BC.CA/CLIMATELEADERSHIP
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Appendix C

PNW UTILITIES’ INTEGRATED RESOURCE PLANS
COMPARISION TABLE



Idaho Power Company

PNW Utilities - Comparison Table

Avista Utilities

PacifiCorp

Puget Sound Energy

Portland General

Electric

Seattle City Light

June 2015 IRP

August 2015 IRP

March 2015 IRP

November 2015 IRP

March 2013 IRP

2016 Progress Report

Latest Plan (2015-2034) (2016-2035) (2015-2034) (2016-2035) (2014-2033) (2016-2035)
Pacific Power: Oregon, Washington
Service i i iforni
Idaho and Oregon Eastern Washington | Washington an.d California Washington Oregon (City of Seattle &
Area(s) and Northern Idaho | Rocky Mountain Power: outlying communities)
Utah, Wyoming and Idaho Ving
Number of
electric 515,763" 340,000 1,800,000 1,100,000 835,000 780,000
customers
Current C ity: 1,718 C ity: 2,419
Energy/ | Capacity: 10,994 MW apaiﬂ't\‘;\'ﬁ ' Capacity: 10,368 MW* Capacity: 4,929 MW® apaiﬂ't\‘;\}e ' Capacity: 2,841 MW
.2 . . . .
Capacity Energy: 16,313 GWh Energy: 1,074 aMW Energy: 63,594 GWh Energy: 2,629 aMW Energy: 1,564 aMW Energy: 10,068 GWh
Requirement
Annual Load E 1.2% E 0.6% E 0.85% E 1.5% E 1.3%
nergy: 1.2% nergy: 0.6% nergy: 0.85% nergy: 1.5% nergy: 1.3% A
Growtl; Capacity: 1.5% Capacity: 0.74% Capacity: 0.89% Capacity: 1.6% Capacity: 1% Energy: 0.4%
Forecast
36% Hydro 42% Natural Gas 61% Coal 35% Coal 29% Coal
34% Coal 28% Owned Hydro 14% Natural Gas 24% Natural Gas 27% Natural Gas
Current | 7% Natural Gas 10% Contracted 6% Hydro 36% Hydro 20% Hydro 92% Hydro
Energy | 23% Purchased Power Hydro 9% Wind, Solar, Nuclear 1% 10% wind and solar 8% Market Purchase,
Portfolio Mix | (13% PURPA, 3% PPA, 13% Coal Geothermal Wind 3% 9% Market Wind, Biomass

7% Market Purchases)

7% Biomass & Wind

10% DSM, Term & Market
Purchases

Other 1% (Biomass,
landfill gas, oil, waste)®

Purchases, 5% Long

Term Contracts

! https://www.idahopower.com/AboutUs/Companylnformation/Facts/default.cfm
2 8,760 hrs / year (non-leap year) * aMW - If leap year — 8,784 hrs / year
? Avista 2015 IRP — Table 3.7 Energy and Peak Forecasts (for year 2016)

* Appendix II: Table A.1 and Table A.2 — excluded class 2 DSM which are included as resources in the System Optimizer model
® Puget Sound 2015 IRP — Figure 5-20, 5-17
¢ 2014 peak load - https://www.portlandgeneral.com/our-company/pge-at-a-glance/quick-facts

7 All after DSM

& https://pse.com/aboutpse/EnergySupply/Pages/Electric-Supply.aspx




Idaho Power Company

Avista Utilities

PacifiCorp

Puget Sound Energy

Portland General
Electric

Seattle City Light

Only provide WECC
Planning 22.6% 12% Target Margins:
Reserve >10% (includes operating 13% 13.7%’ (6% operating and Summer: 17.5%
Margin reserves) 6% contingency Winter 19.2%
reserves)
Energy efficiency reduces By 2035, achievable | Meets 86% of forecast load | Energy efficiency 706 Energy efficiency New conservation
annual energy demand by | potential of 1,090 growth from 2015 through aMW by 2035. resource supply of reaching 125 aMW by
DSM 301 aMW and peak GWh or 124.5 aMW | 2024 361 aMW by 2032 2020 and 227 aMW by
demand by 473 MW by 2031
2034
17 hydroelectric projects, 8 hydroelectric 10 coal facilities, 6 natural Shared ownership in 4 7 hydroelectric 4 major hydroelectric
3 natural gas-fired plants, developments, gas facilities, 2 geothermal coal-fired generation plants, 3 natural gas | projects,
Owned 1 diesel-powered plant, share ownership of and other, 41 hydro units, 6 CCCT, 4 SCCTs, plants, 2 coal-fired 2 small hydroelectric
Supply share ownership in 3 coal- | 2 coal-fired units, 5 systems, 13 wind facilities, 3 hydro plants, 3 wind plants, 1 wind projects,
fired facilities natural gas-fired 2 coal mines farms facility Landfill gas plant
Resource projects, and a 2014 additions: 1
biomass plant. gas plantand 1 BPA Hydro PPA (40%)
wind farm
Energy deficit: 2026 Energy deficit: 2026 | Energy Deficit: 2028 Capacity deficit: 2021 Energy deficit: 2019 | Energy deficit: 2028
Load- Capacity deficit: 2025 Capacitylo deficit: Capacity: Lots of Energy deficit: 2021 Winter deficit: 2019 | Capacity deficit: 2028
Resource 2021 transmission projects Summer deficit:
Balance under construction 2018
Market purchase and PPA | Adequate resources | DSM and short term Energy efficiency and Additional CCCT in Acquisition of energy
before 2025, complete before 2020, market purchases through demand-response 2019 and 2021, efficiency, renewable
the B2H transmission line acquisition of 2027. Additional thermal additions until 2021. along with wind resources, and
Preferred project by 2025, a CCCT natural gas peaker resource (CCCT) added in Additional natural-gas- resources through improvements in hydro
Resource by 2031 by 2020, thermal 2028 fueled peaking plant in 2030 generation efficiency.
upgrades by 2025, a 2021-22. Major resource
Strategy CCCT by 2026 Addition 206 MW of required earliest by
wind by 2023, followed 2028
by another 131 MW by
2028.

? 2021 Planning Margin
% Net of energy efficiency



General Themes

Regional Resource Adequacy

e Relying on short-term wholesale market purchases to meet peak demand has traditionally been a low cost and low risk strategy for many
Pacific Northwest utilities.

e Pacific Northwest's long-term regional load/resource studies developed by major energy organizations forecasted that the region’s energy
and capacity would shift from surplus to deficit in the next decade, unless new resources are developed

e By 2021, after the planned retirements of the Boardman and Centralia-1 coal plants, the likelihood of a shortfall increases and would lead
to a supply deficit.

e Puget Sound Energy incorporated wholesale market risk for the first time in their most recent 2015 IRP; assuming wholesale market

purchases may no longer be 100% reliable.

Preferred Resource Strategy

e Under current market conditions, utilities across the Pacific Northwest are trending toward meeting future demand by demand-side
management programs, gas-fired generation plants, as well as renewables in part to comply with state and federal compliance of
environmental regulations and renewable portfolio standards

e Utilities are engaging in various enabling studies and pilot projects examining emerging technologies such as; energy storage, community

solar, and electric vehicle charging stations to be incorporated into future resource plans.

Environmental Regulations

e Federal, state, and regional climate and environmental policies continue to impact the resource planning strategies for utilities across the
Pacific Northwest.

e The US Environmental Protection Agency (EPA) issued a final rule on the proposed Section 111(d) of the Clean Air Act (CAA) in late 2015
and utilities in PNW are currently reviewing the new rule and would be incorporating the effect of the rule in their future resource plans. In
February 2016, the U.S. Supreme Court issued a stay of enforcement of the existing plant rule. The Supreme Court will wait until the U.S
Court of Appeals for the District of Columbia Circuit reviews the case in a pending lawsuit. The Clean Power Plan (CPP) will most likely
remained stayed until after the next presidential election, however the EIA has assumed that the plan will hold in their annual energy

outlook, and a number of states are moving forward to meets the CPP’s requirements.
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FBC 2016 LTERP Appendix D - Price Forecast and Rate Scenarios Tables

Sumas Gas Price Forecast SCAD/GJ 2015 Dollars - Low

Adders Included

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2016 $4.16 $4.14 $4.06 $4.07 $4.06 $3.89 $3.87 $3.82 $3.72 $3.94 $4.19 $4.32
2017 $4.37 $4.35 $4.26 $4.27 $4.27 $4.08 $4.06 $4.01 $3.91 $4.14 $4.40 $4.54
2018 $4.16 $4.13 $4.05 $4.06 $4.05 $3.88 $3.86 $3.81 $3.72 $3.93 $4.18 $4.31
2019 $4.07 $4.05 $3.97 $3.98 $3.97 $3.81 $3.78 $3.73 $3.64 $3.85 $4.10 $4.22
2020 $4.07 $4.05 $3.97 $3.98 $3.97 $3.81 $3.78 $3.74 $3.64 $3.86 $4.10 $4.22
2021 $4.08 $4.06 $3.98 $3.99 $3.98 $3.82 $3.79 $3.74 $3.65 $3.86 $4.11 $4.23
2022 $4.31 $4.29 $4.21 $4.21 $4.21 $4.03 $4.00 $3.95 $3.85 $4.08 $4.34 $4.48
2023 $4.29 $4.27 $4.19 $4.19 $4.19 $4.01 $3.98 $3.93 $3.84 $4.06 $4.32 $4.45
2024 $4.31 $4.28 $4.20 $4.21 $4.20 $4.02 $4.00 $3.95 $3.85 $4.07 $4.34 $4.47
2025 $4.32 $4.29 $4.21 $4.22 $4.21 $4.04 $4.01 $3.96 $3.86 $4.09 $4.35 $4.48
2026 $4.38 $4.35 $4.27 $4.28 $4.27 $4.09 $4.06 $4.01 $3.91 $4.14 $4.41 $4.55
2027 $4.48 $4.45 $4.37 $4.37 $4.37 $4.18 $4.15 $4.10 $4.00 $4.23 $4.51 $4.65
2028 $4.54 $4.51 $4.42 $4.43 $4.42 $4.23 $4.21 $4.15 $4.05 $4.29 $4.57 $4.71
2029 $4.59 $4.57 $4.48 $4.49 $4.48 $4.29 $4.26 $4.20 $4.10 $4.34 $4.63 $4.77
2030 $4.65 $4.62 $4.53 $4.54 $4.53 $4.34 $4.31 $4.25 $4.14 $4.39 $4.68 $4.83
2031 $4.70 $4.67 $4.58 $4.59 $4.58 $4.38 $4.35 $4.30 $4.19 $4.44 $4.73 $4.88
2032 $4.79 $4.76 $4.67 $4.68 $4.67 $4.47 $4.44 $4.38 $4.27 $4.53 $4.83 $4.98
2033 $4.89 $4.86 $4.76 $4.77 $4.76 $4.55 $4.52 $4.46 $4.35 $4.61 $4.92 $5.08
2034 $4.98 $4.95 $4.85 $4.86 $4.85 $4.64 $4.61 $4.55 $4.43 $4.70 $5.01 $5.17
2035 $5.07 $5.04 $4.94 $4.95 $4.94 $4.72 $4.69 $4.63 $4.51 $4.79 $5.11 $5.27
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FBC 2016 LTERP Appendix D - Price Forecast and Rate Scenarios Tables

Sumas Gas Price Forecast SCAD/GJ 2015 Dollars - Base

Adders Included

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2016 $4.67 $4.64 $4.55 $4.56 $4.55 $4.35 $4.32 $4.27 $4.16 $4.41 $4.70 $4.85
2017 $4.93 $4.90 $4.81 $4.82 $4.81 $4.60 $4.57 $4.51 $4.39 $4.66 $4.97 $5.13
2018 $5.19 $5.16 $5.05 $5.07 $5.06 $4.83 $4.80 $4.73 $4.61 $4.90 $5.23 $5.40
2019 $5.37 $5.33 $5.23 $5.24 $5.23 $4.99 $4.96 $4.89 $4.76 $5.06 $5.41 $5.58
2020 $5.64 $5.60 $5.49 $5.50 $5.49 $5.24 $5.20 $5.13 $5.00 $5.31 $5.68 $5.87
2021 $5.75 $5.72 $5.60 $5.61 $5.60 $5.35 $5.31 $5.24 $5.10 $5.42 $5.80 $5.99
2022 $5.91 $5.87 $5.75 $5.76 $5.75 $5.49 $5.45 $5.37 $5.23 $5.56 $5.95 $6.15
2023 $6.06 $6.02 $5.90 $5.91 $5.90 $5.63 $5.59 $5.51 $5.36 $5.71 $6.11 $6.31
2024 $6.21 $6.17 $6.04 $6.06 $6.05 $5.77 $5.73 $5.65 $5.49 $5.85 $6.26 $6.47
2025 $6.37 $6.33 $6.19 $6.21 $6.20 $5.91 $5.86 $5.78 $5.62 $5.99 $6.41 $6.63
2026 $6.53 $6.48 $6.35 $6.36 $6.35 $6.05 $6.01 $5.92 $5.76 $6.14 $6.57 $6.80
2027 $6.68 $6.64 $6.50 $6.51 $6.50 $6.20 $6.15 $6.06 $5.89 $6.28 $6.73 $6.96
2028 $6.84 $6.79 $6.65 $6.67 $6.65 $6.34 $6.29 $6.20 $6.03 $6.43 $6.89 $7.13
2029 $7.00 $6.95 $6.80 $6.82 $6.81 $6.48 $6.43 $6.34 $6.17 $6.58 $7.05 $7.29
2030 $7.16 $7.11 $6.95 $6.97 $6.96 $6.63 $6.58 $6.48 $6.30 $6.72 $7.21 $7.46
2031 $7.36 $7.31 $7.15 $7.17 $7.15 $6.81 $6.76 $6.66 $6.48 $6.91 $7.41 $7.67
2032 $7.56 $7.51 $7.35 $7.36 $7.35 $7.00 $6.94 $6.84 $6.65 $7.10 $7.62 $7.88
2033 $7.76 $7.71 $7.54 $7.56 $7.54 $7.18 $7.13 $7.02 $6.82 $7.29 $7.82 $8.09
2034 $7.96 $7.91 $7.74 $7.76 $7.74 $7.37 $7.31 $7.20 $7.00 $7.47 $8.02 $8.30
2035 $8.16 $8.11 $7.93 $7.95 $7.94 $7.55 $7.49 $7.38 $7.17 $7.66 $8.23 $8.52
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FBC 2016 LTERP

Sumas Gas Price Forecast SCAD/GJ 2015 Dollars - High

Adders Included

Appendix D - Price Forecast and Rate Scenarios Tables

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2016 $5.17 $5.14 $5.04 $5.05 $5.04 $4.82 $4.78 $4.72 $4.60 $4.88 $5.21 $5.38
2017 $5.55 $5.51 $5.40 $5.41 $5.40 $5.16 $5.12 $5.05 $4.92 $5.23 $5.59 $5.77
2018 $6.21 $6.16 $6.04 $6.05 $6.04 $5.76 $5.72 $5.64 $5.48 $5.84 $6.25 $6.46
2019 $6.61 $6.56 $6.43 $6.44 $6.43 $6.13 $6.08 $6.00 $5.83 $6.22 $6.66 $6.88
2020 $7.02 $6.97 $6.83 $6.84 $6.83 $6.51 $6.46 $6.36 $6.19 $6.60 $7.07 $7.32
2021 $7.20 $7.15 $7.00 $7.01 $7.00 $6.67 $6.62 $6.52 $6.34 $6.76 $7.25 $7.50
2022 $7.57 $7.52 $7.36 $7.38 $7.36 $7.01 $6.95 $6.85 $6.66 $7.11 $7.63 $7.89
2023 $8.07 $8.01 $7.84 $7.86 $7.84 $7.46 $7.41 $7.30 $7.09 $7.57 $8.13 $8.42
2024 $8.45 $8.39 $8.20 $8.22 $8.21 $7.81 $7.75 $7.63 $7.41 $7.92 $8.51 $8.81
2025 $8.72 $8.66 $8.47 $8.49 $8.47 $8.06 $7.99 $7.88 $7.65 $8.18 $8.79 $9.10
2026 $9.14 $9.08 $8.88 $8.90 $8.88 $8.44 $8.38 $8.25 $8.01 $8.57 $9.21 $9.54
2027 $9.27 $9.20 $9.0