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Safety Message

* |ldentify the location of emergency exits

 Determine the muster location in case we have to
evacuate the building

 Dial 911 for emergencies

« Earthquake Awareness:

GOVER! |HOLD ON!

Do not save on US data storage devices



Introductions

RPAG Members:
« Name and Affiliation

« Top opportunity as it relates to
energy planning

FortisBC Staff:
* Name

 Role as it relates to the LTGRP

Do not save on US data storage devices



Welcome Message

Dennis Swanson
Vice President of Energy Supply
FortisBC

Do not save on US data storage devices



Introduction & objectives

2014 LTRP refresher

Forecast approach

Policy environment review

Regional gas market update

Scenario analysis process

Scenario inputs

Proposed scenarios

Energy af work FORTIS BC



Resource Planning Advisory Group (RPAG)

Terms of Reference:

- Provide advice and feedback

- Intended to represent a broad range of interests
- A forum for open and frank discussion

- Provide unigue perspectives and expertise

Do not save on US data storage devices



Please note

* Your contributions may be used for formulating our
regulatory submission

« As such, your feedback may become public during the
regulatory process

« We will not attribute statements to individual workshop
attendees

Do not save on US data storage devices



What we hope to achieve today

1.

Provide background on resource planning, issues and
outcomes from the 2014 Long Term Gas Resource
Plan (LTGRP)

Explain our understanding of the planning
environment and gather your feedback to ensure that
our interpretations are comprehensive and reasonable

Explain our approach and qualitative work on the
scenario analysis to gather your feedback on whether
we are on track before we conduct our quantitative
work over the winter

Orient you about next steps and gather information
about suitable time periods for our second meeting

Do not save on US data storage devices



The Resource Planning Process

=
—
=
= ey
— iy
———————————————————————————\

/
1 What resources must FortisBC have in place to supply customers’ energy :
: needs safely, reliably and cost-effectively over the next 20 years? )

Clean Energy Act
Examine the Planning B.C. Utilities Act — Section 44.1
Environment BCUC Resource Planning Guidelines
Directives and Orders

Forecast Energy Needs

Efficiency and Conservation
Potential

Options for Supply and System
Public, Growth and Sustainment
First Nations

Engagement Portfolio Analysis

Action Plan

Do not save on US data storage devices



Resource Planning Objectives

2017 Long Term Gas Resource Plan:

Ensure cost effective, secure and reliable energy for customers
Provide cost-effective energy efficiency and conservation initiatives

Ensure consistency with provincial energy objectives (e.g. applicable Clean
Energy Act objectives, Climate Leadership Plan)
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Natural gas vs. electric resource planning

Electricity

Generation Market Purchases Transmission & Delivered to Energy Efficiency
Distribution Customers & Conservation

%
=
—

5N @

Natural Gas

Market Purchases Distribution Delivered to Energy Efﬁc"?"q'
Customers & Conservation
T,
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sEnH'\Fl pG KIT i ||
o = I
:-_-:'..u-

Do not save on US data storage devices
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FortisBC: delivering natural gas, electricity
and piped propane

;

P
Fort Nelson — > D Natural Gas
% Electricity

[l Propane (Revelstoke)

Inland - ) | Shared service area |

: AN
Vancouver Islangt<s

Kelowna, Osoyoos, Trail, Castlegar,
Princeton, Rossland, Summerland,
Penticton, Grand Forks, Nelson ,
Creston

Do not save on US data storage devices



Major transmission pipelines in BC

= Spectra Energy
mmm FortisBC

T-North

Station 2

T-South

\\‘ Kingsvale

Huntingdon
.

Seattle

FortisBC
South_ern
Crossing TCPL

BC

Kingsgate

1107-15938

Do not save on US data storage devices
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Planning environment: the factors that
Influence the analysis

Policy
Environment Technology
Competition Regulation
Customers Supply
Economy

Do not save on US data storage devices
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Examples of uncertainty across the
planning horizon

Technology New end-use technologies
Policy Shifting policy environment
-~ =~ ~
\

customers | Customers interacting differently with the energy grid

Do not save on US data storage devices
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2017 LTGRP Timeline

Spring RPAG workshop Summer RPAG workshop
(March) (July)
T9day,dRPAG (Nov.) - forecast results - DSM analysis results Submit LTGRP
) mltro .UCtIOI’]. - CPRresults - demand-side management (DSM) t: BClIJC
P annlr'1g environment - demand-side management - system requirements and options
- scenarios (DSM) - contingency plans
- system requirements - off-system supply resources
(site visit?) (site visit?)
| ' April 1/17 i Oct 1/17
. Jan1/17 | July1/17 | Jan 01/18
\ J | : >
! \ | i LTGRP Regulatory
- scenario inputs Y ' Review
- customer and annual demand _ \ |
forecasts - DSM analysis Y

- peak demand forecast
- planning environment

(ongoing)

- system planning analysis
- contingency plan development -
- regional supply resource analysis .

- Conservation Potential Review

(CPR)

rate impact analysis

GHG impact analysis
contingency plan development
final plan preparation

Do not save on US data storage devices
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Brief recap — highlights from the 2014 Long
Term Resource Plan (LTRP)

Annual Demand Forecast

Traditional/End-Use Industrial Load Rate Impacts

System Capacity Planning

Coastal System Interior System

Action Plan

Monitor Environment NGT & DSM Tilbury LNG

Do not save on US data storage devices

18



Improvements for the 2017 LTGRP —
forecast approach, methods and tools

Forecast
Methods

Model
Complexity

Scenario
Analysis

DSM Analysis

e Traditional Method
e End-Use Review

e Architecture
e Output Features

e Customer Additions
¢ Industrial demand

e Funding Scenarios
e Results Granularity

Do not save on US data storage devices
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Improvements for 2017 LTGRP — additional
elements

e Link to Annual Demand (Contingencies)

System Resource .
Terminology

Needs e Link to Upgrade Plans
System
Sustainment e Interior Transmission System
Analysis
Energy Supply e Price Risk Management Guiding

Analysis Principles

Do not save on US data storage devices
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Forecasting Approach

Check Past

Performance

Traditional
Forecast

Study other
End Use
Methods

Improve the Customer

Model scenarios

Do not save on US data storage devices
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Check Past Performance

Aggregate Demand, PJs

215.0

2014 LTRP vs Actual

210.0

205.0

200.0

195.0

190.0

185.0

180.0

175.0

170.0

2010

e e» Traditional

Ref. Case

Scenario A

Scenario B

Scenario C

ScenarioD

e ActUal

Do not save on US data storage devices
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Traditional Forecast

e The 2017 PBR Update forecast (5 years)

e Extend the trends an additional 15
years

e Check the End Use Model results

e Short Term forecast error < 2%

Do not save on US data storage devices
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Other End Use Forecasts

* FEI contracted a survey of the methods used by other utilities

» Once complete, the full report will be included in the filing

m Econometric

B End-Use

m Combination

Do not save on US data storage devices
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Planned End Use Model Improvements

More accessible

Supports fine tuning scenarios
Improved Peak Forecast
Work is starting now...

Slider-style model?

LTERP Scenarios

X Energy
Electric Vehides (EV) j J j Shape | 1.000
Solar Panels and storage J J J 800
(PV/IPSS) 1 ] Shape... | oo
Gas to Electric (G2E) j J j Shape | _—
400 _—
Electric to Gas (E2G) J J J |
14 v| Shape... 200
=
Mew Large Loads (LLST) 4 J j Shape g _ -
= : = n
Internet of Things (IoT) q J j Shape (200) — -
{400)
Commerdial combined heat (4001 -
14 v| Sshape...
and power (CHF) (600}
Weather j J j Shape... | 1500)
Electric Vehides {1,000)
By 2035, 50% of automobile purchases wil be EVs (scenario assumption) - P - [ —
When 56% of automobile purchases are EVs, 75% of home charging will be Level 2 charging 2015 2020 2025 2030 2035
(scenario assumption)
When 50% of automobile purchases are EVs, suffident DC fast charging stations are deployed . EY B P/ 1PSS G2E
to allow BEVs to increase average daily travel distance by 20% (scenario assumption) :
PHFY11 and PHFY 21 sales are disnlared hv PHEVAN sales entirelv b 2025 (nurrent sales are E2G — ST —
Scenario 1 My Scenario Scenario 5 Close |
il . CHP Y eather  em—toorepate

Do not save on US data storage devices
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Demonstrate the End Use Model

Once the End Use Model software update is complete
we will:

« Do a mini model walk through at a future RPAG meeting

* Verify the results are as expected

 Demonstrate scenarios

Do not save on US data storage devices
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Population Growth Outcomes

Customers

Lower Mainland Rate Schedule 2 Customers

Start with our 20 year
account forecast

95,000

Prediction Intervals

90,000

85,000

/

l.
]

will be used

80,000

75,000

70,000

65,000

60,000
2005

T T T T T
2010 2015 2020 2025 2030

T
2035

1
2040

Do not save on US data storage devices
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B.C.'s Energy & Climate Policy Environment

Agenda
« Why Does it Matter?

B.C. Climate Action Priorities

2016 Climate Leadership Plan

Federal Energy & Climate Action

Municipal Initiatives

Summary: Planning Impacts

Do not save on US data storage devices
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Why Does it Matter?

« Planning impacts

« Context for scenarios
« Key uncertainties drive scenario development

 We need your feedback
« Are we missing anything?

« Are we misinterpreting anything?

» Evolution of the policy environment

Do not save on US data storage devices
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B.C. Climate Action Priorities

Energy

A

Economy Environment

32



B.C. GHG Emissions Landscape: Global

Context

Canada (excluding B.C.) 1.45%
B.C. 0.14%

Rest of the
world

60%

Source: Environment & Climate Change Canada (2014) and City of Vancouver Greenest City 2020 Action Plan (2014)

Do not save on US data storage devices
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B.C. GHG Emissions Landscape: Provincial
Context

Afforestation & Agriculture
Deforestation 4%
5%

Industrial Processes
& Products Use
5%

Fugitive Sources

(Energy)
8%

Transport

(Energy)
38%

Waste 9%

Stationary Combustion

(Energy)
31%

Do not save on US data storage devices
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2016 Climate Leadership Plan

==ma Natural Gas

sl IFansportation

* Low Carbon Fuel Standard
* Incentives for RNG, EVs, hydrogen vehicles
* Charging stations for zero emission vehicles

sl |Ndustry & Utilities

* 100% clean or renewable electricity

« Efficient electrification

* LNG bunkering

* New efficiency standards for gas-fired boilers

» Expanding incentives for efficient gas equipment

== BUilt Environment

* Net zero-ready buildings
* Waste-to-resource strategy

Do not save on US data storage devices
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2016 Climate Leadership Plan: GHG Emissions
Reductions by Sector, 2050

Public Sector Leadership
4%

Built Environment
8%

Industry & Utilities
8%

Do not save on US data storage devices
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B.C. Energy Landscape: Affordable
Residential Choices

Step 2:
$0.131

Natural Gas RNG Electric

*$/kWh residential rates. Electric rate excludes basic charge

Do not save on US data storage devices 37



B.C. Energy Landscape: Low Consumption of
New Residential Customers

8% -

7% -

6% -

5% -

4% -

3%

2%

1%

0%

~45 GJ

~85 GJ

Lower Mainland

B FEI Residential Customer Base, 2011

GJ/Year

B FE| Residential Customers, 2011-2014

Do not save on US data storage devices
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Federal Energy & Climate Action

Three Amigos North American clean energy target

* 50% clean power generation by 2035

Ratified the Paris Accord
« Canada’s target 30% below 2005 levels by 2030

Signaled a federal carbon price
« $10/tCO.e in 2018
* Rising $10/year to $50/tCO.e in 2022

Mid-Century Strategy

» Vision for deep decarbonisation

Do not save on US data storage devices
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Municipal Initiatives

 Climate Action Charter

« Set GHG reduction targets and create more efficient communities

« Carbon neutral government operations

« Community Energy & Emissions Plans (CEEPS)

* Energy efficiency
* Behavioural change
 District energy & renewable energy

* Fleet conversions to CNG and LNG

 Energy Step Code
« Opt-in, high-performing buildings

« Transition to net-zero buildings

Do not save on US data storage devices
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Summary: Planning Impacts

« Foundation for scenario development

* E.g. GGRR driving demand for natural gas & RNG in transport sector

* Planning impacts

System load
(natural gas)

[ Carbon price ] [
[ Cost of electricity ] [

[ Cost of natural gas ] [

] [ Customer count ]

GHG intensity of ]

energy supply

System load
(electric)

] [ Use per customer ]

Do not save on US data storage devices
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Shale Production remains resilient

amett [ Current shale plays
& caloos: [ Prospective shale plays
Woodford ‘ V‘ - [ Basins
S £ Stacked plays
Eagle Ford, b — Shallowest or youngest
La Casita \RQ) '\iF €4 —— Intermediate depth or age
Sabinas basin "5, —— Deepest or oldest
MEXICO * Mixed shale and chalk play
Eagle Ford
Tnhon Tamco A ** Mixed shale and imestone play
, *** Mixed shale and tight dolostone-
\ siltstone-sandstone play
Tuxpan basu mdipns e
9 500 1'2.0‘J kn - U.S. DEPARTMENT OF
; o B0 e\ ENERGY

Veracruz basi

B Shale gas production has remained resilient in the current low price

environment for natural gas. Producers have reduced costs and
increased well efficiency.



Forecasted US Gas Supply Growth

140

120

100

20

0
2011

Source: Wood Mackenzie

2013

US Production by Type

Forecast

2015 2017 2019 2021 2023 2025 2027 2029

mConventional/CBM Gas mShale/ Tight Gas Shale / Tight Oil ®Conventional/CBM QOil

2031

2033

2035

Increasing shale supply offsets declining conventional supply

44




Forecasted Canadian Gas Supply Growth

- Canada Production by Type

Forecast

20

15

bcfd

10

0
2011 2013 2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035

mConventional/CBM Gas ®Shale/ Tight Gas Shale / Tight Oil ®mConventional/CBM Oil

Increasing shale supply offsets declining conventional Alberta
production
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Natural Gas Terminology

Henry Hub
 Pricing point for NYMEX natural gas futures.

* The Henry Hub prices are used as benchmarks for
the entire North American natural gas market

AECO
« Alberta natural gas pricing hub

« AECO has traditionally traded at a discount relative
to Henry Hub

46



Low Pricing Environment for Natural Gas

$18.00
$16.00
$14.00
$12.00
$10.00

58,00

SUS/MMBtu

55.00
5400
52.00

50.00

NYMEX Historical Natural Gas Prices

Hurricane Katrina and Rita

I High Oil Prices

Cold Weather Low
Storage Levels "‘\i

Record High Production;
Storage Surplus

Shale gas changed the range of gas prices which should continue until demand catches the scale of the

resource

North America is now a net exporter of natural gas (Pre-shale North America was a net importer)
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_ow Price Environment for Energy

Competing Fuel Prices

Forward Prices as of Nov. 21, 2016

—)

ULSD
(Diesel)

$US/MMBtu

Crude

Natural Gas

Coal

S ‘b* QQ' )’booé’ﬁogego S‘b«@‘g %QQ' 5'5'0’ @‘b%’ QQJQ’ 5@9’@‘3" (OQQ' §®«§’§'60Q’ )‘bo@’b%’ QQJQ’ sﬁsé'bA’%QQ’ s‘bo

Q‘b 9‘b 'Q‘b QQ 99 QQ \Q D ,\Q ,\'\ ,\’\ ,\'\ ,{L ,(L ,\’b N ,\‘b N> ,\b‘ ,\b‘ ,\b‘ :f.) ,\ﬁ ,\‘) ,\Q ,\Q ,\fo :(\xéQ’(\«\tb*:\‘ngb@\qubQI\q
@tb (00 5’0 @'b 90 )‘b @0 60

NYMEX gas prices remain disconnected from other competing fuels

NYMEX gas prices remain close to 10-year lows
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Shale Gas Basin Economics

= Sundownv/
41 Pembina  MuceleSW-  DeepBasin G"TWQ
2, N\ \

E A
2 | N e, o

1 1 Glauconite

0

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

— 42-2015 Hervy Hud ® Breskeven costin marginal play
Souroce: Wood Mackene

Lots of Natural Gas economical between $3-S4 US/MMBtu
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Natural Gas Potential Price Range

Henry hub natural gas price

dollars per million Btu

8
= Historical spot price
7
= STEO forecast price
6 e NYMEX futures price o
c --0--95% NYMEX futures upper confidence interval P '__‘,_0”"
7 \\ "—
--0--95% NYMEX futures lower confidence interval ," o-&
4
3
2
1
o—b—-t+tt+—F———t———
Jan 2015 Jul 2015 Jan 2016 Jul 2016 Jan 2017 Jul 2017

Note: Confidence interval derived from options market information for the 5 trading days ending Nov 3,
2016. Intervals not calculated for months with sparse trading in near-the-money options contracts.

Source: Short-Term Energy Outlook, November 2016.
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Natural Gas Price Forecasts

Henry Hub Natural Gas Forecast
Nominal USD dollars per MMBtu

e \\/oOdmac 2016 H1

e GLJ Oct 2016

esmmw E|A AEO 2016
e e» NYMEX Forwards (Nov 22 2016)

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

Increases in production costs and demand cause prices to rise over
time
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Why higher gas prices in the future ?

* Producers cutting back on gas drilling & focusing on
liquids producing wells

 LNG exports

 Increased demand for power generation
* Mexican Exports

 Increased industrial demand

« Growth in natural gas vehicles (NGV’s) & transport
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Forecast US Gas Demand Growth

Growth in US gas demand by sector from 2016

50
40
30
< 20
e
10
N
0
-10
2016 2019 2022 2025 2028 2031 2034
mm Residential  Commercial Industrial
I Power Transport . Other
| NG Exports m Net Mexican Exports s Domestic Total

Source: Wood Mackenzie
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Committed pipeline projects

NOVA LNG ®
expansion " North

.-—-—'!"‘. Montney ML
‘ Westcoast NGTL
expansions

@-u.,, Energy East
L .:a--.......g-y.
ey, .... .
.l.lll’l.....-... ..
TCPL ""*"eu. y
Vaugha ‘ g
Dawn e .
”y
Parkway o° L2 ..1;“’
Rover Algongquin/
NEXUS Transco
REX 23‘:’.
.Enhan g Atlantic
meunsm
t‘:ﬁt" Coast PL
Canada ’9,"“ 0
Ehrenberg- Yot et O
SW Marcellus & Utica San Luis g:’;;e?;:kha;{ o'st"ﬁ'b:d_\(\?. ss
NE Pennsylvania {g‘ RO
hid
Southeast 3
oufhieas Waha - San Elizario & ,3;?\ & A\ SNG/Elba
Mexico Roadrunner - s 4:-" ‘ & Express
. .0 ameron E oe* v
Rockies ® ?@‘-\0@ e o Hillabee Ex
LNG "3‘ @{r}@ «* 28 Gulf Irace Sabal Trail
New England/ New York q&asi*“ ‘;\}‘5‘& , .o":' . Cameron
_ @ .+ rreeport Ppipeline
Gulf Coast Mier- @ @& LNG (LNG)
® Greenﬂeld Monterrey' 2
Expansion .I

@@ Brownfield

Los Ramones Ramp-up &
Nueces - Brownsville



Widened NYMEX-AECO/NIT Basis

NYMEX/AECO Basis (US$/MMBtu)
-$0.40

-$0.50 /

-50.60

™ L]
. . *
SO 70 o st *esssscnss *
- ] . -
. . . .
L - ® .
see® ° . * ®

, US$/MMBtu

/$0.80
$090 %

-$1.00

-$1.10
R I R P R e
<< @’b \} QO <<® @‘b \) eo QQ» @’b‘ \) 60 QQ‘; \Sb \} QO

November-15 ¢c--- April-16 October-16
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4

3

(2)
3)
(4)
(3)

Source: Wood Mackenzie

Power

LDC

US exports

Transport

2016 2018 2020 2022 2024 2026 2028 2030

Forecast Canadian Gas Demand Growth

US exports (east) expected to
decrease as Marcellus
production pushes Canadian
Gas out of the Market

LNG exports are expected to
make up difference

Oil sands production still drives
gas demand

Power plays a less significant
role compared to U.S.
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Proposed LNG Export Facilities

North American LNG Import/Export Terminals
Approved

Import Terminals

u.s.
APPROVED - UNDER CONSTRUCTION - FERC
1. Corpus Christi, TX: 0.4 Befd (Cheniere — Corpus Christi LNG) (CP12-507)

APPROVED - NOT UNDER CONSTRUCTION - FERC
2. Salinas, PR: 0.6 Bcfd (Aguirre Offshore GasPort, LLC) (CP13-193)

APPROVED - NOT UNDER CONSTRUCTION - MARAD/Coast Guard
3. Guif of Mexico: 1.0 Befd (Main Pass McMoRan Exp.)
4. Gulf of Mexico: 1.4 Befd (TORP Technology-Bienville LNG)

Export Terminals

u.s.
APPROVED - UNDER CONSTRUCTION - FERC
5. Sabine, LA: 1.4 Bcfd (Cheniere/Sabine Pass LNG) (CP11-72 & CP14-12)
6. Hackberry, LA: 2.1 Befd (Sempra—Cameron LNG) (CP13-25)
1. Freeport, TX: 214 Befd (Freeport LNG Dev/Freeport LNG Expansion/FLNG
Liquefaction) (CP12-509) (CP15-518)
8. Cove Point, MD: 0.82 Befd (Dominion—Cove Point LNG) (CP13-113)
9. Corpus Christi, TX: 2.14 Befd (Cheniere — Corpus Christi LNG) (CP12-507)
10. Sabine Pass, LA: 1.40 Bcfd (Sabine Pass Liquefaction) (CP13-552) %

APPROVED - NOT UNDER CONSTRUCTION - FERC

11. Lake Charles, LA: 2.2 Befd (Southern Union — Lake Charles LNG) (CP14-120)
12. Lake Charles, LA: 1.08 Befd (Magnolia LNG) (CP14-347)

13. Hackberry, LA: 1.41 Bcfd (Sempra - Cameron LNG) (CP15-560)

e 14. Elba Island, GA: 0.35 Befd (Southern LNG Company) (CP14-103)
US Jurisdiction
Canada
® rere APPROVED - NOT UNDER CONSTRUCTION
@ MARAD/USCG As of October 13, 2016 15. Port Hawkesbury, NS: 05 Befd (Bear Head LNG)

16. Kitimat, BC: 3.23 Befd (LNG Canada)
17. Squamish, BC: 0.29 Bcfd (Woodfibre LNG Ltd)
18. Prince Rupert Island, BC: 2.74 Befd (Pacific Northwest LNG)

Multiple LNG export terminals proposed in the US

Several facilities proposed for northern BC 57



Global LNG Spot Prices -2013 ($US/MMBtu)
World LNG Estimated May 2013 Landed Prices

o By

Altamira 'g

$4.42

____ Rio de Janeiro

$15.11

58



Global LNG Spot Prices -2016 ($US/MMBtu)
World LNG Estimated Landed Prices: Oct-16

Rio de Janeiro
S 6.26
&) Bahia Blanca

$ 6.30

LNG Spreads have collapsed >50%
$3-4 Gas + $2-3 liquefaction + $1 Shipping = $6-8 LNG

Previous LNG contracts linked to price of Oil — changing to Henry Hub Linked >9



Canadian LNG projects post-2020

| Map of select liquefaction plants

Pacific
Northwest

LNG
Canada

Canada

United States of America

Jordan
Cove
Al
Proposed Existing " . Liquefaction
Gas Pipelines Gas Pipelines Liguefaction (Floating)
Legend

Canada LNG Pi

= Projects are stalling

Project

(Sponsor)

Douglas Channel

(AltaGas, Idemitsu,
Exmar & EDF)

Woodfibre

1N
@ (Pacific Oil and
Gas)
Pacific Northwest
@ (PETRONAS)

N LNG Canada
[Q. (Shell)

Jordan Cove™

E)\" (Veresen)

Source: Wood Mackenzie LNG To
advanced projecis. Amongst the }
Aurora LNG (CNOOC), Cedar LNG
(Woodside), Kiimart LNG (Chevroi
ILNG, Orca LNG, Prince Rupert LN
Tilbury, Triton LNG, and WCC LN(

Multiple LNG export terminals proposed in the US

Several facilities proposed for northern BC
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Woodfibre becomes the first Canadian LNG
project to receive FID

Yukon Territory SHLeSE R « Owned by Pacific Oil & Gas -
f i Singapore based
Alaska ’ M Energy/Utility Company
»‘ Cordova
f ey  Relatively Small — 0.3 bcf/day
‘;’ , - Deep Basin e vs. Sabine Pass (Gulf Coast) —

(Montney Subcrop)

(Doig Su rop) 2bcf/ day
Q British Columbia
% \\ :‘

Alberta « Unlike Other proposed LNG

< projects, Woodfibre does not
Duvernay own production
Basin
@ Woodfibre LNG
74 FortisBC Saskatchewan
: Washington
Montana
Idaho
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FortisBC Regional Gas Market
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Million Dth/day

&
Ln

iy

Lu
L

L
1

[
LR
1

b
1

in

—_

0.5

Regional Peak Day Demand vs. Capacity

FIGURE C3. I-5 Peak Day Resource/Demand Balance'

Low Case ™ Eypected WEHigh Case SS0neline S nderground Storage ™=k LNG

20617 200708 2018719 20019420 2020421 2021722 202223 2023724 2024425 2025726
Gas Year (Mow-0ct)

Winter peak
day capacity
IS
constrained
in the I-5
region over
the long
term
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Other Regional Developments

YK

NWT

* Pipeline transportation
capacity expansions are

required
T-South e 4-5year lead time to bring
expansion . new pipeline infrastructure
into service
Squamish @
AL * Firm long-term contracts
Washington - o
Sumas south , are required to initiate an
. @ SPECTRA ENERGY: T-South Looping .
€éxpansion 1 (2) FORTISBC: Southern Crossing Expansion expa nsion

@ NWP: Sumas Express
(@) GTN: Trail West/N-Max
@ Veresen/NWP: Pacific Connector

oy e * BC production moving to
ifi : ID

COPna:;f(IZ:O r N v AI b erta
CA
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o
Summary \é

« Low gas prices — due to strong supply, high storage and weak
demand

« BC supply growth - helping offset declines in Alberta
 Demand expected to increase in the future

« Pacific Northwest - future expansion required in the region to
meet demand growth

« Threat — Potential that BC producers may elect to send future
production to the higher priced Alberta market
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Why do we prepare a scenario analysis?

Hypothetical example:

J) s Robust Growth - Additions

s Feference Case - Additions

e Low Growth - Additions

Robust Growth Demand

Reference Demand

Low Growth Demand

-0.6%

2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 20

Do not save on US data storage devices



Why do we prepare a scenario analysis?

lllustration: 2014 Long Term Gas Resource Plan

2014 LTRP vs Actual
215.0
210.0
-
z-"
205.0 — -
-
=
1
—J

) 2000 e= = Traditional
o
-g" — Ref. Case
® 195.0 - .
E - Scenario A
a -
g Scenario B
& 190.0 )
) Scenario C
)
& Scenario D

185.0

\ == Actual
175.0 —
170.0 1 t T i 1
2010 2015 2020 2025 2030 2035
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How do we assess scenario factors?

Impactful

_4

Determined Uncertain

A\ y G

Not Impactful

w/

Do not save on US data storage devices
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Mapping uncertainties — an illustration

Government
Policy

k. J L J ¥ k4

Applian il

Cost of Carbon Building Codes ppliance Renewables
Standards
Targets

h 4 Centralization

D5SM Program
Savings

of Energy
Systems
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Building scenarios from the critical
uncertainties

1. Describe Critical Uncertainties

Qualitative description of each

# of outcomes for each uncertainty outcome

Do not save on US data storage devices
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Building scenarios from the critical
uncertainties

1. Describe Critical Uncertainties

Qualitative description of each

# of outcomes for each uncertainty outcome

2. Combine Critical Uncertainties into Scenarios

Reasonable plotlines Extremes

Do not save on US data storage devices
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Building scenarios from the critical
uncertainties

1. Describe Critical Uncertainties
# of outcomes for each uncertainty

Qualitative description of each
outcome

2. Combine Critical Uncertainties into Scenarios
Reasonable plotlines

Extremes

3. Create Quantitative Model Inputs & Iterate

Do not save on US data storage devices
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Why your input matters — a sample critical
uncertainty

High

Reference

Magnitude

Low

Time

Do not save on US data storage devices

74



Your qualitative input before our guantitative
work

# of outcomes for each uncertainty

9

Qualitative description of each
outcome

Reasonable plotlines Extremes

9

Do not save on US data storage devices
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We will include the following critical
uncertainties in our scenario analysis

Population Growth
. e Natural gas
Prices e Carbon (driven by policy)

Polic e Building codes
y e Appliance standards

NGT & Regional LNG
Demand

LNG Export Demand

RNG Supply &
Demand

not save on US data storage devices
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Critical
Uncertainty

Impact on
Model

Outcomes

Questions
to this
Group

Population Growth

Residential Building Stock
Commercial Floor Area

Industrial Floor Area/Consumption
High

Reference

Low

Alternatives?

Do not save on US data storage devices
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Critical
Uncertainty

Impact on
Model

Outcomes

Questions
to this
Group

Cost of natural gas

Cost of carbon

Building & appliance fuel shares
UPC

DSM funding scenarios

NGT adoption

High
Reference

Low

Any major concerns?

Do not save on US data storage devices
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Critical
Uncertainty

Impact on
Model

Outcomes

Questions
to this
Group

Building codes

Appliance standards

Building & appliance fuel shares
Building performance
Appliance performance

DSM savings
Accelerated — annual demand <}

Reference

Delayed — annual demand 1}

Mechanics?

More delayed scenario?

Do not save on US data storage devices
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lllustration — Accelerated policy impacts on
new buildings

Energy
Performance/GHG , | . |
Intensity Reduction Step 5 .
! I I 50%+ beyond
code (Passive !
Step 4 House & Net
| 40% beyond ! ZeroReady) !
code (R2000)
Step 3 :
20% beyond
code (ENERGY !
Step 2 STAR®) !
10% beyond |
code (EG 80) !
Step1 | T R T S
2014 BC Building Code|  Enhanced | ! '
Compliance |
12018 i i 12032 | 2037
' ' Climate

Leadership Plan
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lllustration — Accelerated policy impacts on
new buildings

Energy
Performance/GHG , | . |
Intensity Reduction Step 5 .
! I I 50%+ beyond
code (Passive !
Step 4 House & Net
| 40% beyond ! ZeroReady) !
code (R2000)
Step 3 :
20% beyond
code (ENERGY !
Step 2 STAR®) !
10% beyond |
code (EG 80) !
Step1 | T R T S
2014 BC Building Code|  Enhanced | ! '
Compliance |
12018 i i 12032 | 2037
' ' Climate

Leadership Plan
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lllustration — Accelerated policy impacts on
new buildings

Energy
Performance/GHG , | . |
Intensity Reduction Step 5 .
! I I 50%+ beyond
code (Passive !
Step 4 House & Net
| 40% beyond ! ZeroReady) !
code (R2000)
Step 3 :
20% beyond
code (ENERGY !
Step 2 STAR®) !
10% beyond |
code (EG 80) !
Step1 | T R T S
2014 BC Building Code|  Enhanced | ! '
Compliance |
12018 i i 12032 | 2037
' ' Climate

Leadership Plan
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lllustration — Accelerated policy impacts on
new buildings

Energy
Performance/GHG , | . |
Intensity Reduction Step 5 .
! I I 50%+ beyond
code (Passive !
Step 4 House & Net
| 40% beyond ! ZeroReady) !
code (R2000)
Step 3 :
20% beyond
code (ENERGY !
Step 2 STAR®) !
10% beyond |
code (EG 80) !
Step1 | T R T S
2014 BC Building Code|  Enhanced | ! '
Compliance |
12018 i i 12032 | 2037
' ' Climate

Leadership Plan

Do not save on US data storage devices

84



lllustration — Accelerated policy impacts on
new buildings (commercial)

MURB only
Energy
Performance/GHG
Intensity Reduction
Step 4
| Passive House-
| like |
Step 3 | performance !
High Efficiency | (heating 15
Building | kwh/m/yr) |
Step 2 (heating 30 ! :
Best Practices | kWh/m?/yr)
(heating 45 :
Stepl | kWh/mfyr) P o b
2014 BC Building Code|  Enhanced !
Compliance
2018 i i 12032 2037
I Climate

Leadership Plan
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Feedback so far?

Do not save on US data storage devices
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Critical
Uncertainty

Impact on
Model

Outcomes

Questions
to this
Group

RNG supply and demand

GHG intensity

High
Reference

Low

Reasons for inclusion?

Load loss offset scenarios?

Do not save on US data storage devices 89
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scenarios missing?

Are the plotlines logical & are any critical

A B

Max.
Demand Sl
economy
Strong
economy
Constricted
supply
Ample
supply
Sl Accelcirated
policy policy

C D E

Strong
economy

Ample
supply

Accelerated
policy

Min.
Weak Demand
economy
Weak

economy
Ample
supply

Constricted

supply
Delayed

policy Accelerated

policy

Do not save on US data storage devices

92

\\\\\



Reference case — enshrined information

Critical Uncertainty

Population growth

Gas price

Carbon price

Policy

NGT & regional LNG demand
RNG demand & supply

Impact on Selected
Demand Outcome

4

Reference
Reference
Reference
Reference
Reference

Reference

Do not save on US data storage devices
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Scenario A — max. demand, strong

economy, ample supply, delayed policy

Critical Uncertainty

Population growth

Gas price

Carbon price

Policy

NGT & regional LNG demand
RNG demand & supply

Impact on Selected
Demand Outcome

4

High
Low
Reference
Delayed
High
High

0 not save on US data storage devices
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Scenario B — strong economy, constricted
supply, accelerated policy

Critical Uncertainty

Population growth

Gas price

Carbon price

Policy

NGT & regional LNG demand
RNG demand & supply

Impact on
Demand

4

+
N/A

Selected Outcome

High
High
Low
Accelerated
High
High

Do not save on US data storage devices
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Scenario C — strong economy, ample
supply, accelerated policy

Critical Uncertainty

Population growth

Gas price

Carbon price

Policy

NGT & regional LNG demand
RNG demand & supply

Impact on
Demand

4

Selected Outcome

High
Low
High
Accelerated
High
High

Do not save on US data storage devices
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Scenario D — weak economy, ample supply,

delayed policy

Critical Uncertainty

Population growth

Gas price

Carbon price

Policy

NGT & regional LNG demand
RNG demand & supply

Impact on
Demand

4

Selected Outcome

Low
Low
Reference
Delayed
Low

Low

Do not save on US data storage devices
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Scenario E — min. demand, weak economy,
constricted supply, accelerated policy

Critical Uncertainty

Population growth

Gas price

Carbon price

Policy

NGT & regional LNG demand
RNG demand & supply

Impact on
Demand

4

+
N/A

Selected Outcome

Low
High
High
Accelerated
Low

Low

Do not save on US data storage devices
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Any scenario questions before we conclude?

Do not save on US data storage devices
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Wrap-up & next steps

* Do you have any questions or concerns before we
conclude?

« Quantitative forecast work over the winter, will contact you
for next meeting

» Preferences on follow-up survey?

* Any preferred dates for next meeting?

Do not save on US data storage devices 100



Thank you

Energy at work FORTIS BC

For further information, Find FortisBC at:

please contact: .
Fortisbc.com

: : ; —

FortisBC Integrated Resource Planning IE‘ ﬁi’l_') @ m

irp@fortisbc.com 604-676-7000



