2021 Integrated Resource Plan (IRP)
Technical Advisory Committee (TAC)

Meeting #2a/b - Load Forecast
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Welcome & Introduction

Basil Stumborg, BC Hydro
Kathy Lee, BC Hydro
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Agenda review

Meeting purpose — chance for early feedback from TAC before first round
of modelling starts

Welcome & introduction
Basil Stumborg, Kathy Lee

Meeting About IRP Last meeting Load forecast
etiquette Webex timelines recap context

Load forecast
John Rich / Amanda Young

Load Forecast COVID-19 Mar/Apr 2020 Dec 2020
Backaround Backaround Load Forecast Load Forecast
° J Results Next Steps
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Meeting
etiquette

Virtual meeting etiquette

These principles should make our meetings more effective

* As with in-person meetings, continue to have members participate and
alternates observe

* Keep the conversation respectful by focusing on ideas, not the person
e Stay curious about new ideas

* Share the air time — to ensure everyone gets heard

* To minimize distractions — keep yourself on mute
* WEe'll use the chat box to seek input and ask questions

* We’'ll not be recording these sessions, and ask for others not to record

A O BCHydro

Power smart



Meeting About IRP Last meeting Load forecast
etiquette Webex timelines recap context

Getting familiar with Cisco Webex o

We’ll be using a few basic tools, which you can find if you hover your mouse
over the bottom of the screen

Mute/unmute your mic View the
& turn your video on/off participant list

Lo l

00000000

Open the chat panel: Audio connection trouble?
» to ask questions See the alternative options here
+ to provide feedback
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IRP
timelines

A quick update on IRP timelines

COVID-19 caused a delay to the IRP schedule

COVID Impacts:
* BCH'’s focus temporarily drawn to operational issues
* Capture increased uncertainty in load forecast

* Adjust consultation approach particularly with Indigenous Nations

We are regrouping and starting up again (virtually)
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Last meeting
recap

Recap of the last TAC meeting

We provided an overview last time

The first meeting on March 9th, we provided an overview of the IRP to the

Technical Advisory Committee and discussed what was coming up.

Previous agenda topics:

IRP overview (policy context, process and objectives)

Decision framework (uncertainties reviewed a number of topics of interest)

Electrification scenarios (high level)
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Last meeting
recap

More from last TAC meeting

What is BCH doing with your feedback

What we heard last meeting:

* More information about BC Hydro’s electrification efforts

* Comparison of BC Hydro’s electrification study with the Trottier study
* More information on low load growth in the short and longer term

* How BC Hydro will be addressing load uncertainty (e.g. scenarios)

We plan to address these topics in the July meetings
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Meeting About IRP Last meeting Load forecast
etiquette Webex timelines recap context

Why this topic, now

How does this contribute to comprehensive, timely engagement?

* In our last meeting, we discussed and prioritized a long list of TAC topics
o We are still planning on working our way through those with TAC
o We would like to present the new workplan in July

* Load forecast and DSM discussions moved up

o Can allow some consideration before preliminary analysis starts over summer

DSM success

(EE, CF DSM)
New industry
Electrification

+ NC LNG Load
+ Otherindustries
+ Fuel switching I
* General
Impacts of meeting

| | v system needs:
Electric Distributed Climate Load Eco_ntlamm
vehicles generation | change resource —» ocia

balance + Environmental

Costof } » Supply Export market

new resources ‘ price uncertainty

Storagecost —————
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Load forecast
context

Capturing load forecast uncertainty

Use two vintages of forecasts to keep analysis moving

BC Hydro will use a COVID-adjusted forecast for preliminary modelling
o Modelling will be done over the summer and fall
o Results will be tested in the fall for reasonableness

COVID-adjusted load forecast partial results will be presented today
o Focus on reference (mid) today
o Will present approach to capturing range of uncertainty (low to high)

Inputs to December 2020 Load Forecast are being finalized now

In winter 2021, we will revisit preliminary IRP analysis to see if revisions

are required
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Meeting About IRP Last meeting Load forecast
etiquette Webex timelines recap context

Other additions to load for the IRP

As distinct from the Load Forecast

* As presented in our last TAC meeting, other load additions
not reflected in the load forecast:
o Additional electrification
o Additional LNG load, with related gas field developments
o Additional load attraction

* We’ll update these for you in future meetings

* We may also be able to

- consider additional load sensitivities %
suggested by TAC

LOAD

TIME
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Load forecast
context

Round table from TAC members

For today’s topic of load forecasting

What would you like to have addressed today?

In one minute or less

& BCHydro
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Load
Forecast

John Rich / Amanda Young, BC Hydro
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Load Forecast

Today’s session is organized into the following four sections

Mar/Apr 2020 Dec 2020
Load Forecast Load Forecast
Results Next Steps

Load Forecast COVID-19
Background Background
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LF
Background

Load Forecast Timeline

Load Forecast vintages and their primary purpose

O [ [ [

\ 4 4 4 \ 4
October 2018 June 2019 March/April 2020 December 2020
Load Forecast Load Forecast Load Forecast Load Forecast

5 yr energy 20 yr energy and 20 yr energy and 20 yr energy and
peak peak peak
F20-21 RRA For information only Start of IRP IRP Forecast
in F20-21 RRA modelling
For review today Currently in

development



LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Load Forecast Timeline
COVID-19 affected the March/April 2020 Forecast Release

O [ [ [
4 4 . 4 . 4
March/April 2020
Load Forecast

O ) ) )

L4 L4 L 4
December 2019 March 17, 2020 April 2020 June 2020
Major Input March 2020 Low, COVID-19 Cases New low case to
Assumptions March 2020 Reference, Developed be developed to
Locked Down March 2020 High capture COVID-

forecasts approved 19 impacts
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LF
Background

Forecast Methodology

Long term forecast methodology is the same as previous forecasts

 The March 2020 Load Forecast was developed using a similar

methodology to the October 2018 and June 2019 Load Forecasts

+ see Appendix O of the F20-21 Revenue Requirements Application

« Exception - high/low uncertainty bands
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COVID-19
Background

COVID-19 Scenario Assumptions

Informed by two outcomes proposed by the BC Business Council, this work
showed not so bad & moderately bad scenarios for BCH’s Loads

F21 F22 F23
Apr | May [Jun| Jul |Aug|Sep| Oct|Nov|Dec|Jan|Feb|Mar| Apr(May|Jun| Jul |Aug|Sep| Oct|Nov|Dec|Jan|Feb|Mar| Apr|May| Jun| Jul |Aug|Sep| Oct|Nov|Dec|Jan |Feb|Mar
20 20 |20(20|20|20(20|20(20|21 |21 (21|21 |21 (21|21 |21 |21[21|21|21|22]|22|22]|22]|22|22|22(22]|22(22|22|22|23|23|23
Measures —
A o Slow Recovery Long Term Projection
B Measures** Targeted Measures Slower Recovery Long Term Projection

Considerations

BC Economy
BC GDP
Global Economy

Results

Notes:

Scenario A

“3 months and things return to normal”

Was already ebbing prior to the pandemic

2020/F21 (7.3%) 2021/F22 2.0% 2022/F23 2.0%
Global recession is imminent or already underway

F21 -6% F22 -3% F23-3% vs. March 2020 Ref.

“18 months

Scenario B

prolonged impacts using stark

assumptions”

Impacts beyond anything BC has experienced in 70 yrs

2020/F21 (11.4%) 2021/F22 1.0% 2022/F23 .1.0%
Deeper North American and global recessions
F21-12% F22 -13% F23 -9% vs. March 2020 Ref.

(basis of April COVID-19 Reference case for F21-23)

*Fiscal years denoted with an F, all other years are calendar
**Measures refers to government prescribed health measures
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Timeline



				F21																								F22																								F23

				Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar

				20		20		20		20		20		20		20		20		20		21		21		21		21		21		21		21		21		21		21		21		21		22		22		22		22		22		22		22		22		22		22		22		22		23		23		23

		BCBC 1		L/D				Recovery 																														Long Term Projection

				8 weeks only essential services open																		recovery late 2020 or early 2021

		BCBC 2		Lockdown						Recovery 																		Long Term Projection

				"somewhat longer"												"more muted"

		A1		Lockdown						Recovery 																												Long Term Projection

				3 mo's like March								back to pre-covid levels														returns to 1% annual growth

		A1		Lockdown						Recovery Occurs																												Long Term Projection

				3 mo's like March								return to pre-covid load														returns to 1% annual growth

		B1		Lockdown														Targeted Measures, Global Impacts																						Recovery 																				Long Term Projection

				6 months like march																																																										the world never returns to "normal"

		 A 		Measures**				Slow Recovery 														Long Term Projection

		B		Measures**										Targeted Measures																								Slower Recovery														Long Term Projection



		measures started March 15

		 A 		Measures				Recovery 														Long Term Projection

				8 weeks only essential services open																		recovery late 2020 or early 2021																return to pre-covid forecats levels

		B		Measures										Targeted Measures, Global Impacts																								Recovery														Long Term Projection

				5 mo only essential services open																 waves of outbreaks, advances in vacines, etc,    economies very slow to restart																																								world never returns "to normal"





																																								need to define this																				lasting structural changes - eg.more WFH

																																												back to March forecast																tourism may fundamentally change

																																												    absoluete level

												commodity pricing assumptions																																     growth rate

																		eg. Low - Cu below $2 for 6 months





				?? Lockdown, impact, Restrictions, measures - whtat is the word to describe today?

						CBOC - 6 month impact followed by recovery - food & beverage, hospitality hit hardest, oil will bounce back, shale producers need oil prices higher or a bailout, optimistic about housing

								GDP hit in 2020, recovery in 2021

								US Housing?

								March 30 - some numbers will be released -we could ask Alicia

						Itron -  4 months if Wuhan , need to have something happen and then we get to normal - 7 months is fastes vaccine

								2008 recession - 10 years to get back to pre recession load, 6 years to get back to pre recesison employment

						BC Business Council - economy contracts by 6% in 3 month scenario - contraction in consumer spending, collapse in consumer services - for comparison1982 contracted by 6% but still spent mone

								this time restaurants are closed, etc so impacts harder - people will be reluctant to get back on planes - recovery won't be over night - people won't have money to buy houses

								he believes there will be a global recession so drop in exports and manufacturing,    in 2008 manufacturing dropped 8% first year 14% second year, this will be more significant even in 3 months

								18 months - he agrees that the economy can't survive us being in lockdown for 18 months

								hospitality never returns to full capacity - airlines, restaurantes - another wave of virus





Assumptions

		Considerations		Scenario A		Scenario B

		General Description		3 months and things return to normal		18 months prolonged impacts using stark assumptions

		BC Economy		Was already ebbing prior to the pandemic		Impacts beyond anything BC has experienced in 70 years

		BC GDP  		2020/F21 (7.3%)  2021/F22  xx  2022/F23 yy		2020/F21 (11.4%)  2021/F22  xx  2022/F23 yy

		Global Economy		Global recession is imminent or already underway		Deeper North American and global recessions

		Gov. Measures Period		April - May 2020		April  – August 2020

		What gov. measures looks like		General - escalation from current measures to widespread lockdown and closing of non-essential businesses for at least 8 weeks starting XXX		General - extend isolation measures up to 6 months

				Residential  - many companies working from home, people spending more time at home. For March, not seeing a change in consumption based on SMI data. For April and May, assuming 2% increase in load consumption influenced by the weekend/weekday consumption pattern.		Residential - use/acc to increase by 2%. Housing starts decline by 75%

				Commercial - restaurants take-out only, many offices empty, schools are closed, no tourism. Apply change in pattern from CEA (2 weeks of data)		Commercial - loads drop further as retaurants empty freezers  for a more permanent closure, etc. use the same approach as 3 month scenario				20% decline in offices. Hotels are down 50%

				Industrial - ?? Rate relief  ?? considered essential services, some may modify operations for social distancing, some faciltiies may close due to market conditions		Industrial - higher potential for more shut downs due to poor market conditions

		Extended Impact Period		Not Applicable		General - waves of outbreaks, international travel restricted, advances in vaccines, world economy is slow to recover

						Residential - Use/acc to increase by 1.5% and housing starts to decrease by 50%

						Commercial - look at specific subsectors (hotels, restaurants, etc) will remain in lockdown (or some percentage). But everything else slowly goes back to normal (50%)				10% decline in offices. Hotels are still down 30%-40%

						Industrial - higher potential for more shut downs due to poor market conditions

		Recovery Period		Second half of 2020		Second half of 2021

		What recovery looks like		General- ??		General- "more muted recovery"

				Residential - We assume load will gradually go back to the IRP forecast. 		Residential - use/account to gradually go back to IRP projections. The decline in housing starts goes from 50% to 10%. 

				Commercial - bars and restaurants permitted to open with new social-distancing and cleaning guidelines in place, international travel will remain heavily constrained. Gradually increase to IRP load forecast		Commercial - many businesses are permanently closed, weak rebound in employment for 6-12 months. 5% decline in offices. Hotels are down 20% (gradually to 20%)				5% decline in offices. Hotels are down 20% (gradually to 20%)

				Industrial - 		Industrial - 

		Long Term Projection		General - Return to pre-Covid 19 forecast    (growth rate or absolute forecast level??)		General -  (from BCBC)   Some industries will suffer lasting damage including travel, aviation, the cruise ship industry, the meeting and convention business, and some other parts of the broad tourism sector. It is also possible that international education will be scaled back in a world where travel is more restricted

				Residential - We assume, everything will go back to normal including the accounts forecast by January 2021*		Residential - use/acc goes back IRP projection. Housing starts stays at -10%				* This assumes that any delays in construction will be recovered during the "recovery" period which is 7 months

				Commercial - Full recovery to IRP projections		Commercial -  offices go back to normal, but hotels, airports, restaurants might still still be down 10%. Net effect could be 95% back to IRP projections				offices go back to normal, but hotels, airports, restaurants might still still be down 10%. Net effect could be 95% back to IRP projections

				Industrial - 		Industrial - 				will there be a new normal with a long term impact



		Taken from BCBC report		global recession is imminent or already underway		deeper North Amerian and global recessions

				recovery in late 2020 or early 2021		more muted rebound

				the provincial economy (real GDP) contracts by 7.3% in 2020.		the provincial economy (real GDP) contracts by 11% in 2020 - beyond anyting seen in the last 70 years

				widespread lockdown and closing of non-essential businessed for at least 8 weeks

				bars and restaurants permitted to open in second half of 2020 with new social-distancing and cleaning guidelines n place		restrictions last "somewhat longer" than in the first scenario

				international travel will remain heavily constrained for 5-6 months 		international travel restricted throughout most of 2020 before being gingerly relaxed

				leisure, entertainment, conventions slow to get back to anytihng like normal operatoins

				aggregate consumer spending is destined to fall, perhaps steeply, as non-essential purchases are deferred or shelved by a majority of households.

				largest impacts to air transportation, tourism, hospitality sectors, 

				medium? Impacts to film & TV, professional services, manufacturing

				construction slow down

				health care sector grows, although some areas scale back



				First, we believe a very weak global
backdrop and low world-wide
commodity prices will continue to
weigh on the B.C. economy (and
Canada’s) well beyond the next 2-3
months, particularly as the virus
still seems to be spreading to more
countries (e.g., India) even as it
deepens its hold on others (e.g., the
UK, US, Canada).

				With
perhaps 500,000 B.C. jobs set to be
lost before the end of the second
quarter, it is not hard to imagine that
consumer confidence and spending
will be profoundly affected.

				the economic toll of the pandemic
will include the insolvency or
permanent closure of multiple tens
of thousands of businesses





Approach

		Forecast Approach

						Scenario A		Scenario B				Note

				Residential		Apply SMI data to number of months the gov. measures are in place then return to pre-Covid consumption		Apply SMI data to number of months the gov. measures are in place then return to pre-Covid use per account with a lower account growth projection  ????				I made this all up - feel free to modify!

				Commercial		Apply SMI data to number of months the gov. measures are in place then return to pre-Covid consumption		Apply SMI data to number of months the gov. measures are in place then return to95% of  pre-Covid consumption to account for some small businesses not recovering in this time period  ??

				Light Industrial		Regression model on entire load using GDP projections  2020/F21 (7.3%)  2021/F22  xx  2022/F23 yy		same

				Large Industrial		Customer by customer view using specific commodity price assumptions 		same









GDP

		BC GDP Assumptions

				Calendar		Fiscal		Scenario A		Scenario B

				2020		F21		7.4% drop		11.3% drop				drop from pre covid assumptions?

				2021		F22		ministry of finance		half of scenario A				BCBC analysis - annualized numbers, now many quarters does it apply to?

				2022		F23		ministry of finance		half of scenario A

														Don to send recession analysis



		China GDP Assumptions

				Calendar		Fiscal		Scenario A		Scenario B

				2020		F21								drop relative to pre-Covid forecasts (to match BCBC)

				2021		F22

				2022		F23





Mining

		Scenario 1 		Scenario 2

		AMPC rate deferral - all industrial customer deferring their bills for 6 months? Decision imminent		AMPC rate deferral - all industrial customer deferring their bills for 12 months? (extend from 6 month)

		Mining deferral program already in place- mining customers may be able to defer up to 75% of their bills.		Mining deferral program already in place- mining customers may be able to defer up to 75% of their bills.

		Commodity prices low for the next 2-3 months, then starting to recover after. Copper at $2/lb until June, then increasing back to $2.6 by end of 2020. This results in an annual average price of $2.4/lb in F21,  $2.8/lb in F22 and $3 in F23. Met coal at $130/t in F21, $150/t in F22, $150 in F23. 		Commodity prices low for entire 2020, and beginning of 2021, starting to recover towards mid 2021.  This results in annual average copper  prices of $2/lb in F21, $2.2 in F22 and $2.5/lb in F23. Met coal at $100/t in F21, $120/t in F22, $130 in F23. 

		probably no shutdowns, assuming financial programs in place (rate deferral), but capital investments may be delayed, short term production curtailments		shutdowns very likely, no capital expenditure and short-term upgrades

		KAMS identified 3 mines with remote work camps: Brucejack, Red Chris, Mt Milligan. This mine sites could be at risk if an outbreak happens at the site, since they would have to close down facilities temporarily. However, the risk of infection could be higher for mines that don't have work camps which means that their workers have more contact with other people on regular basis. 

		some mines implementing social distancing workplace practices - extent to which this impacts production/load is unknown

		load impact - no closures, deferral of planned upgrades --> impacts future upgrades







forestry oil gas

		Covid19 Industrial Load Forecast and Supporting Market Assumptions																												March 26, 2020

		Forestry, Oil and Gas



		Wood Products

										Scenario A																		Scenario B

		Load				Large declines in sawmill & panels (then full recovery):																Expect BC mill to continue curtailment over next 6 months

						 -		Material GWh decline starting in 1 to 3 weeks

						 -		Load declines by 15% to 30% below forecast for F'21

						 -		Expect most BC mill to curtail next 2 months (then, full recovery)

						Reason: Current prices below breakeven & be lower longer than in F'19 or F'20



		Price				Large Declines (then, full recovery) in US$:

		Forecast				 -		Lumber: $320/MBFM (then, 100% of precovid forecast of ~$440/MBFM)

						 -		Panel: Similar declines to lumber (then, 100% of precovid forecast)

						 -		Pellet: Need to talk to Madison's Lumber reporter.

						Analysis

						 -		Futures prices are ~ US$320 (i.e. for delivery in 30-60 days)														Prices remain weak

						 -		Current price (US$356/MBFM), is below breakeven cost for most BC mills								US$		Cdn$

								 -		Breakeven for BC mills: US$360 to Cdn $400 (@ a high 1.4 Cdn/US)

						 -		Spot prices falling by $40/wk  (now $356, 1 wk ago $406, 2 wks ago $446)						Current Price		$356		$498

						 -		Expect prices next week to be US$330/Mbfm (far below breakeven).						Breakeven:

														In-eff. Mill		$420		$567

		Market				Large Decline in US Housing Starts (then, full recovery):								In-eff. Mill		$420		$567				US Housing Starts (monthly measure)

		Conditions				 -		Although high in Dec'19, Jan'20 & Feb'20, expect drop hereafter.																Remain weak

		and Assu-				 -		A decline being signalled in Purchase Mortgage Applications

		mptions						 -		When PMA's decline, housing starts are expected to decline.

						Large Decline in US Purchase Mortgage Applications (then full recovery)																US Purchase Mortgage Applications (weekly measure)

						 -		US state imposed lockdowns are causing drop in US PMAs:																Problems establishing credit

								 -		California -23% (from the prior week)																Joblessness

								 -		State of NY -35% (from the prior week)																Credit problems

								 -		Washington State -17% (from the prior week)																Pessimism due to recession

						 -		These declines are despite a large decline the previous week

										Prelockdown, on March 20, PMA dropped 15% nationally 



		Annouc-				Western Forest Products announced on Tues mill curtailments

		ements				Last week WF & Interfor announced will be taking downtime

		(March 27)				WF also has "suspended" plywood operations in BC

						Canfor reducing global operations by 40% over next 3 weeks



		Pulp & Paper

										Scenario A																		Scenario B

		Load				Mixed impacts (then, back to precovid forecast)

						 -		BC Kraft mills will be largely unaffected, but, impacted by fibre scarcity

								 -		Fibre scarcity/cost will cause Mackenzie and Intercon to close

						 -		Newsprint mills: Weak prices and fibre scarcity/cost will cause curtailments

								 -		Powell River will permanently close

						 -		Reason:  Fibre shortage from sawmill closures & demand change from covid



		Price				Mixed impacts (then, back to precovid forecast), in US$:

		Forecasts				 -		Kraft: ~$625 ADMT (then, 100% of precovid forecast of ~$625/ADMT)

						 -		BCTMP: ~$500 ADMT (then, 100% of precovid forecast of ~$425/ADMT)

						 -		Newsprint: ~$550 ADMT (then, 100% of precovid forecast of ~$600/ADMT)

						 -		Containerboard: Higher (then, back down to forecast) 

						 -		Food grade: Too early to tell & demand change does not appear material. 



		Market				Public announcements from Western and Chinese sources indicate:

		Conditions				 -		Kraft & BCTMP: Chinese producers will be starting up

		and Assu-						 -		Lockdowns in China are being phased out

		mptions				 -		Newsprint: US economic slowdown will cause decline in print ad demand

						 -		Containerboard:  Growing demand from e-commerce retail.



		O&G

		Load				Load Summary:

								50% to 70% decline in liquid rich operations.

								50% decline in Harvest Energy

								TransMtn - Decline?



		Price				Price Forecast Summary from Lockdown (US$):

		Forecast				 -		WTI: $20 to $30/bbl (then, 65% of precovid forecast of $63/bbl or $40/bbl)

						 -		Heavy Oil: $3 to $15/bbl (then, $65% of precovid forecast)

						 -		C5+ Edmon.: $10 to $20/bbl (then, 65% of precovid forecast of $60/bbl or $38/bbl).

						 -		HH Gas: $1.50 to $2.00/MMBTU (then, back to precovid level of $2.80/MMBTU)

						 -		AECO: $1.10 to $1.30/MMBTU (then, 80% of precovid forecast of $2.10 or $1.70).

						 -		Gas price impact vs oil less for HH:  

								 -		The lower US crude prod'n will lower associated gas prod'n.

								 -		But, larger negative impact to AECO demand due to oil sand demand fall



						Summary: Big reduction in demand for transport fuel & less decline in supply

		Market				BC propane terminals appear to continue

		Conditions						AltaGas increased demand Dec'20

		and Assu-						Pembina start of 25 Mb/d in Jun'20

		mptions				Alberta heavy oil shipping cost to Texas exceeds current market price



						Supply

								EIA reports US producers produce at status quo (13 MMb/d)



						Demand

								US transport fuel demand dropping like a rock.





						Public Announcements:

								Mar 18'20 Pembina deferred 15 Mb/d propane port expansion

								Mar 18'20 Pembina deferred 100 MMb/d Peace pipeline expansion

								Mar'20 Oil sands operators cutting billions in capital spending.































































Commodity Pricing

										Forecast start

		Scenario A 						F20		F21																								F22																								F23

		3 months and return to normal						Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar

								20		20		20		20		20		20		20		20		20		20		21		21		21		21		21		21		21		21		21		21		21		21		22		22		22		22		22		22		22		22		22		22		22		22		23		23		23

		BCBC 1								L/D				Recovery 																														Long Term Projection

										8 weeks only essential services open																		recovery late 2020 or early 2021

		BCBC 2								Lockdown						Recovery 																		Long Term Projection

										"somewhat longer"												"more muted"

		A1								Lockdown						Recovery 																												Long Term Projection

										3 mo's like March								back to pre-covid levels														returns to 1% annual growth

		A1								Lockdown						Recovery Occurs																												Long Term Projection

										3 mo's like March								return to pre-covid load														returns to 1% annual growth

		B1								Lockdown														Targeted Measures, Global Impacts																						Recovery 																				Long Term Projection

										6 months like march																																																										the world never returns to "normal"

								Measures						Recovery 																														Long Term Projection

		Commodity		Unit		BC Break-Even

		Copper		$/lb						2																ramps up to 2.6								average 2.8																								average 3

		Met. Coal		$/t						average 130																								average 140																								average 150







		Lumber		$/MBFM		360-400		356		330				320												440

		Panel



		Kraft		$/ADMT						625

		BCTMP		$/ADMT						500

		Newsprint		$/ADMT						550



		WTI		$/bbl						20-30

		Heavy Oil		$/bbl						3-15

		C5+		$/bbl						10-20

		HH Gas		$/bbl						1.50-2.00

		AECO		$/bbl						1.1-1.3



										Forecast start

		Scenario B						F20		F21																								F22																								F23

		18 months prolonged impacts using stark 						Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec		Jan		Feb		Mar

		assumptions						20		20		20		20		20		20		20		20		20		20		21		21		21		21		21		21		21		21		21		21		21		21		22		22		22		22		22		22		22		22		22		22		22		22		23		23		23

								Measures												Targeted Measures, Global Impacts																								Recovery														Long Term Projection

		Commodity		Unit		BC Break-Even

		Copper		$/lb						2																average 2								average 2.2																								average 2.5

		Met. Coal		$/t						100																								115																								130







		Lumber		$/MBFM		360-400		356

		Panel



		Kraft		$/ADMT

		BCTMP		$/ADMT

		Newsprint		$/ADMT



		WTI		$/bbl

		Heavy Oil		$/bbl

		C5+		$/bbl

		HH Gas		$/bbl

		AECO		$/bbl







Large Breakdown

								March Forecast								Scenario A								Scenario B

								F21		F22		F23				F21		F22		F23				F21		F22		F23

						LNG		5000		5000		5000				4000		4000		4000				3000		3000		3000

						Other		5000		5000		5000				4000		4000		4000				3000		3000		3000

						Mining		5000		5000		5000				4000		4000		4000				3000		3000		3000

						Forestry		5000		5000		5000				4000		4000		4000				3000		3000		3000





LNG	F21	F22	F23	F21	F22	F23	F21	F22	F23	5000	5000	5000	4000	4000	4000	3000	3000	3000	Other	F21	F22	F23	F21	F22	F23	F21	F22	F23	5000	5000	5000	4000	4000	4000	3000	3000	3000	Mining	F21	F22	F23	F21	F22	F23	F21	F22	F23	5000	5000	5000	4000	4000	4000	3000	3000	3000	Forestry	F21	F22	F23	F21	F22	F23	F21	F22	F23	5000	5000	5000	4000	4000	4000	3000	3000	3000	









Key Indicators

										2020

				Organization		2020		2021		Q1		Q2		Q3				source

		BC GDP Growth (%)		BCBC		-7.0

				RBC		1.4

		Canada GDP		CBoC - 6 week case		0.3		2.5

				CBoC - 24 week case		(1.1)		3.5

				BMO		(1.0)				(2.5)		(10.0)		rebound				National Post (2020/03/24)

				Bank of Nova Scotia		(2.2)				(1.3)		(10.7)		(3.4)				National Post (2020/03/24)

				CIBC		(2.6)				(1.7)		(18.4)		(9.3)				National Post (2020/03/24)

				TD		(3.3)				(1.2)		(24.0)		rebound				National Post (2020/03/24)

		Unemployment		CIBC		will peak in Q3 at 9.3%

				TD		will peak in Q2 at 9.8%





2020 and 2021 GDP Predictions



BCBC	RBC	CBoC - 6 week case	CBoC - 24 week case	BMO	Bank of Nova Scotia	CIBC	TD	-7	1.4	0.3	-1.1000000000000001	-1	-2.2000000000000002	-2.6	-3.3	BCBC	RBC	CBoC - 6 week case	CBoC - 24 week case	BMO	Bank of Nova Scotia	CIBC	TD	2.5	3.5	BC                 |                      Canada                                                                                              





% Growth









commercial

						Load Now		Reduction from Baseline		Addition to Baseline		Baseline

				Sub-Sector A		40		10				50

				Sub-Sector B		35		5				40

				Sub-Sector C		35						35

				Sub-Sector D		20		10				30

				Sub-Sector E		15		5				20

				Sub-Sector F		15						15

				Sub-Sector G		10				5		10

				Sub-Sector H		5				5		5



Commercial Sector Observed Changes



Load Now	Sub-Sector A	Sub-Sector B	Sub-Sector C	Sub-Sector D	Sub-Sector E	Sub-Sector F	Sub-Sector G	Sub-Sector H	40	35	35	20	15	15	10	5	Reduction from Baseline	Sub-Sector A	Sub-Sector B	Sub-Sector C	Sub-Sector D	Sub-Sector E	Sub-Sector F	Sub-Sector G	Sub-Sector H	10	5	10	5	Addition to Baseline	Sub-Sector A	Sub-Sector B	Sub-Sector C	Sub-Sector D	Sub-Sector E	Sub-Sector F	Sub-Sector G	Sub-Sector H	5	5	









results

						March Forecast								Scenario A								Scenario B

						F21		F22		F23				F21		F22		F23				F21		F22		F23

				Residential		15000		16500		18150				16500		17325		19057.5				13500		14175		15592.5

				Commercial		15000		16500		18150				12750		13387.5		14726.25				11250		11812.5		12993.75

				Light Ind.		5000		5500		6050				4250		4462.5		4908.75				3750		3937.5		4331.25

				Large Ind.		15000		16500		18150				12750		13387.5		14726.25				12000		12600		13860

						50000		55000		60500		0		46250		48562.5		53418.75		0		40500		42525		46777.5





Residential	F21	F22	F23	F21	F22	F23	F21	F22	F23	15000	16500	18150	16500	17325	19057.5	13500	14175	15592.500000000002	Commercial	F21	F22	F23	F21	F22	F23	F21	F22	F23	15000	16500	18150	12750	13387.5	14726.250000000002	11250	11812.5	12993.750000000002	Light Ind.	F21	F22	F23	F21	F22	F23	F21	F22	F23	5000	5500	6050.0000000000009	4250	4462.5	4908.75	3750	3937.5	4331.25	Large Ind.	F21	F22	F23	F21	F22	F23	F21	F22	F23	15000	16500	18150	12750	13387.5	14726.250000000002	12000	12600	13860.000000000002	









old assumptions

		Considerations		Scenario A		Scenario B

		General Description		3 months and things return to normal		18 months prolonged impacts using stark assumptions

		Impact Period		April - June 2020		April 2020 – September 2021

		What impact looks like		Residential  - many companies WFH, people spending more time at home		same

				Commercial - restaurants take-out only, many offices empty, schools are closed, no tourism		same

				Industrial - 		Additional shut downs due to poor market ?

		Extended Impact Period		N/A		Residential

						Commercial

						Industrial

		Recovery Period		July – September 2020		October 2021 – July 2022

		What recovery looks like		Ramp back up to pre Covid-19 loads

		Long Term Projection		Return to 1% annual growth rate

				prior to the onset of the pandemic, growth in the BC economy was already ebbing

		BCBC		global recession is imminent or already underway		deeper North Amerian and global recessions

				recovery in late 2020 or early 2021		more muted rebound

				the provincial economy (real GDP) contracts by 7.3% in 2020.		the provincial economy (real GDP) contracts by 11% in 2020 - beyond anyting seen in the last 70 years

				widespread lockdown and closing of non-essential businessed for at least 8 weeks

				bars and restaurants permitted to open in second half of 2020 with new social-distancing and cleaning guidelines n place		restrictions last "somewhat longer" than in the first scenario

				international travel will remain heavily constrained for 5-6 months 		international travel restricted throughout most of 2020 before being gingerly relaxed

				leisure, entertainment, conventions slow to get back to anytihng like normal operatoins

				aggregate consumer spending is destined to fall, perhaps steeply, as non-essential purchases are deferred or shelved by a majority of households.

				largest impacts to air transportation, tourism, hospitality sectors, 

				medium? Impacts to film & TV, professional services, manufacturing

				construction slow down

				health care sector grows, although some areas scale back

				First, we believe a very weak global
backdrop and low world-wide
commodity prices will continue to
weigh on the B.C. economy (and
Canada’s) well beyond the next 2-3
months, particularly as the virus
still seems to be spreading to more
countries (e.g., India) even as it
deepens its hold on others (e.g., the
UK, US, Canada).

				With
perhaps 500,000 B.C. jobs set to be
lost before the end of the second
quarter, it is not hard to imagine that
consumer confidence and spending
will be profoundly affected.

				the economic toll of the pandemic
will include the insolvency or
permanent closure of multiple tens
of thousands of businesses
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Organization 2020 GDP  Impact 


(% annualized) 


Comments Source 


BCBC BC (7) to (12) 


An annual average 


basis real GDP in 


British Columbia in 


2020 will shrink by 


7-12 per cent, 


which is totally 


unprecedented 


Two scenarios 


developed 


Vancouver Sun (2020/03/24)  


https://vancouversun.com/news/local -


news/b-c-unveils-economic-response-


to-covid-19-pandemic/wcm/3fe519b4-


8e21-40c6-b364-c1e083147831/amp/ 


CBoC 


Overall, we expect 


growth of 


just 0.3 per cent in 


2020 followed by a 


rebound to 


2.5 per cent growth 


in 2021. 


 Canadian outlook summary  – spring 


2020 


BMO (1.0) [Q1 (2.5), Q2 


(10), Q3 rebound] 


 National Post (2020/03/24) 


Bank of Nova 


Scotia 


(2.2) [Q1 (1.3), Q2 


(10.7), Q3 (3.4)] 


 National Post (2020/03/24)  


CIBC (2.6) [Q1 (1.7), Q2 


(18.4), Q3 (9.3)] 


Q3 unemployment 


peak 9.3% 


National Post (2020/03/24)  


TD (3.3) [Q1 (1.2), Q2 


(24), Q3 rebound] 


Q2 unemployment 


peak 9.8% 


National Post (2020/03/24)  


    


    


    


 





COVID-19
Background

COVID-19 Scenario Results

Scenario A within March 2020 low uncertainty band. Scenario B lower.

Change from March 2020 Reference Case

70,000 -
Fiscal COVID-19 COVID-19
_ Year Scenario A Scenario B
60,000 | _/_/—@—/‘_w - —'_——: - GWh [0/0] GWh [O/o]
50,000 - F21 3,422 [-6%] 7,080 [-12%]
: F22 -1,769 [-3% -7,560 [-13%
2008 Recession Scenario B [-3%] [-13%]
40,000 - adopted for April F23 -1,534 [-3%] -5,085 [-8%]
= 2020 Reference
= Case
O 30,000 - Peak to trough load comparison
2008 Recession vs. Scenarios A & B
20,000 - 2008 COVID-19 COVID-19
Recession Scenario A Scenario B
(F12-F09) (F21-F20) (F22-F20)
10,000 GWh, % GWh, % GWh, %
-3,442 [-5%] | -1,887 [-4%] | -5,584 [-10%)]
0 T T T T T T T 1

S & TS SR

March 2020 Uncertainty
————— Covid-19 Scenario A

Actuals

22

- = =March 2020 Reference
Covid-19 Scenario B
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LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

COVID-19 Current Trends

May 2020 actuals tracking well versus April 2020 reference case for distribution

May June 2019 April 2020 Actual vs. Actual vs. Actual vs.
Prelim. June 2019 | March 2020 | April 2020
Actual

Residential 1,264 1,217 1,226 1,266 12% 3% 0%
General Service 1,294 1,523 1,522 1,209 -14% -15% 7%
Large Industrial 1,011 1,164 1,139 876 -13% 1% 15%
Total Domestic 3,568 3,904 3,886 3,350 6% 8% 7%

> BCHydro
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March/April 2020
Load Forecast
Results



GWh

LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Total Integrated System Energy

Lower consumption and higher uncertainty in the short term with moderate long
term growth

90,000 -
80,000 -

70,000 - -

60,000 - -
50,000 -
40,000 -
30,000 -
20,000 -

10,000 -

0 T T T T T T T T T T T T T T T T T T T T T T T T 1

S & TSP FERPDFPPSFFTSESES

March 2020 Uncertainty = = - April 2020 COVID-19 Reference Actuals = = June 2019 Mid (Reference)

< BCHydro
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LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Residential Energy

Higher short-term load due to COVID-19 more time at home. Long term
growth driven by account growth and electric vehicles.

25,000 - -

20,000 - -

15,000 -

Wh

o 10,000 -

5,000 -

= = April 2020 COVID Reference June 2019 Mid Actuals

after adjustments < BCHydro

27 Powmer smart



Background

LF COVID-19

Background

Mar/Apr 2020 Dec 2020
LF Results LF Next Steps

Commercial Energy

Short term decline due to COVID-19. Long term outlook is flat.

25,000 -

20,000 -

15,000 -

GWh
<

10,000 -

5,000 -

x m
CRTD Tl G- an en e e eor eo» o» o» os o e o o e o

= = April 2020 COVID Reference

after adjustments
28
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LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Electric Vehicles

Strong electric vehicle sales in 2019 resulted in higher reference forecast
than June 2019. COVID impacts not incorporated.

25,000 ~
20,000 -

15,000 -

GWh

10,000 -

5,000 - ==

- - =
o & - -
— - -
— = - -
= - s e
-— -—
— g

0 - = = - == =

Q N VD 0 o AN SoRR ) Q N el X 0 © A D D Q
AR AR IR AR AR LR S LR R R R S S A S S S S L
March 2020 Uncertainty = = June 2019 Mid = = March 2020 Reference

before adjustments > BCHydro
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LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Light Industrial Energy

Short term decline due to COVID-19. Long term projection driven by updated
calibration period and strong pre-COVID GDP forecasts.
25000 -

20000 -

15000 -

Wh

o 10000 -

5000 - | e mmmmm e mmm— - = — ===

= = April 2020 COVID Reference June 2019 Mid Actuals

before adjustments < BCHydro
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GWh

LF COVID-19
Background Background

Mar/Apr 2020
LF Results

Dec 2020
LF Next Steps

Transmission Forecast

Large industrial sector uncertainty drives system energy uncertainty

90,000

80,000

70,000

60,000

50,000

40,000
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20,000

10,000
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System Peak Forecast Methodology

LF

Background

COVID-19
Background

Mar/Apr 2020
LF Results

Dec 2020
LF Next Steps

Peak demand is the max usage on coldest day and drives planning decisions

Distribution

-

o

Residential

EVs

~

Commercial

e

Light Industrial

J

32

Transmission

4 )

)

Large Industrial

. J

Other Loads &
Losses

-

\_

FortisBC

City of New
Westminster

Seattle City
Light

System
Peak Losses

~N

J

Reductions

Load

r

DSM
Savings

Rate
Impacts

Total System

Peak Demand
(including regional
allocations)
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LF

Background

COVID-19 Mar/Apr 2020 Dec 2020
Background LF Results LF Next Steps

Total Integrated System Peak (coincident)
Moderate growth with high degree of uncertainty

18,000

16,000

14,000 -

12,000 -

10,000 -

8,000 -

6,000 -
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2,000 -

0
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Mw

LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Total Distribution Peak (non-coincident)

Widest contributing uncertainty is transmission (large industrial) sector
18,000 -
16,000 -
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Actuals June 2019 Mid (Reference)
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Mw

LF
Background

COVID-19 Mar/Apr 2020 Dec 2020
Background LF Results LF Next Steps

Total Transmission Peak (non-coincident)

Widest contributing uncertainty is transmission (large industrial) sector
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LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Electric Vehicle Peak Forecast

Peak uncertainty is reflective of charging behavior uncertainty
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LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

EV Peak Forecast Uncertainty

We selected from peak scenarios to reflect various charging behavior options

— unconstrained
High Energy 25% compliance

50% compliance

— 75% compliance

— unconstrained
Reference Energy 25% compliance

50% compliance

— 75% compliance

[ unconstrained Note: Additional load reductions
Low Energy 25% compliance for “Time of Use” charging
— . _ incentives will be considered as
50% compliance a “supply scenario” in the IRP

— 75% compliance

< BCHydro

Powmer smart
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Mar/Apr 2020
LF Results

Risks and Uncertainties - PRE COVID-19

Uncertainty exists in the 20 year timeframe

* Natural Gas / LNG*

* Residential / EVs*

*  Mining

«  Commercial

* Forestry

* Cryptocurrency and Cannabis Loads
 DSM/ Load Forecast Integration

« Heavy Duty EVs — will be captured within LRP scenarios

*greatest potential impact from CleanBC / electrification initiatives
< BCHydro
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Mar/Apr 2020
LF Results

Risks and Uncertainties - COVID-19

Significant uncertainty on effectiveness of health and economic measures

« Black Swan Event - this is uncharted territory for everyone

* Magnitude and duration of pandemic and economic impact
+  Wide range of views, no consensus
« GDP projections revised several times since early March
- Too date, few economic forecasts go beyond calendar 2020

« Many jurisdictions still in early stages and severity of measures is relatively
moderate (particularly in Canada and Western US)

- Impact of fiscal challenges and economic measures (governments, businesses,
individuals)
« BC Hydro relief program (large industrial); related bad debt risk
* Precarious state of our standard of living (will public policy priorities change in a
post-COVID19 world?)

< BCHydro
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December 2020
Load Forecast
Next Steps



LF COVID-19 Mar/Apr 2020 Dec 2020
Background Background LF Results LF Next Steps

Discussion Notes

What should we be considering as we develop the next forecast?

* Low

 Reference

- High

< BCHydro
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