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2023 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 1 Agenda
Wednesday, December 8, 2021

Virtual Meeting

Topic
Introductions

2021 Action Item Review
Summer 2021 Heat Event
Resource Adequacy
Feeder Outages
NW Power Pool Resource Adequacy Program
Lunch

Resource Adequacy Program Impact to IRP

IRP Resource Adequacy/Resiliency
Planning

Break
TAC Survey Results & Discussion

Washington State Customer Benefit Indicators

2023 Draft IRP Workplan
Adjourn

Microsoft Teams meeting

Time
9:00

9:10

9:45

10:45

11:30

12:30

1:00

1:45

2:00

2:45

3:15

3:30

Staff
John Lyons

John Lyons
James Gall
David Thompson

Scott Kinney

Michael Brutocao

James Gall

Lori Hermanson

Annette Brandon
James Gall

John Lyons

Join on your computer or mobile app: Click here to join the meeting

Or call in (audio only): +1 509-931-1514,,643047233# United States, Spokane

Phone Conference ID: 643 047 233#
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A
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2023 IRP Introduction

2023 Avista Electric IRP

TAC 1 — December 8, 2021

John Lyons, Ph.D. Senior Resource Policy Analyst
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Meeting Guidelines

* |IRP team is still working remotely and is available by email and phone
for questions and comments

» Stakeholder feedback form
Responses shared with TAC at meetings, by email and in Appendix
Would a form and/or section on the web site be helpful?

* Other IRP data posted to web site — will set up better descriptions and
navigation this time due to the amount of data shared

* Virtual IRP meetings on Microsoft Teams until back in the office and
able to hold large group meetings again

* TAC presentations and meeting notes posted on IRP page

SIVISTA
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Virtual TAC Meeting Reminders

Please mute mics unless speaking or asking a question
Raise hand or use the chat box for questions or comments
Respect the pause

Please try not to speak over the presenter or a speaker
Please state your name before commenting for the note taker

This is a public advisory meeting — presentations and comments will be

documented and may be recorded if the tech cooperates

SIVISTA
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Integrated Resource Planning

The Integrated Resource Plan (IRP):

Required by Idaho and Washington™ every other year
Washington now requires IRP every four years and update at two years

* (Guides resource strategy over the next twenty + years

Current and projected load & resource position

Resource strategies under different future policies
Generation resource choices
Conservation / demand response
Transmission and distribution integration
Avoided costs

Market and portfolio scenarios for uncertain future events and issues

Exh. SJK-2a

2SIVISTA
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Technical Advisory Committee

The public process piece of the IRP — input on what to study, how to study,
and review of assumptions and results

Wide range of participants involved in all or parts of the process
Ask questions

Always looking for help with soliciting new TAC members
Open forum while balancing need to get through topics
Welcome requests for studies or different assumptions.
Available by email or phone for questions or comments between meetings

Do TAC members want a calendar invite for the meetings?

Exh. SJK-2a
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Today’s TAC Agenda

9:00 — Introductions, Lyons

9:10 — 2021 Action Iltem Review,
Lyons

9:45 — Summer 2021 Heat Event,
Gall and Thompson

10:45 — NW Power Pool Resource
Adequacy Program, Kinney

11:30 — Lunch

Exh. SJK-2a

12:30 — Resource Adequacy Program Impact to
IRP, Brutocao

1:00 — IRP_Resource Adequacy/Resiliency
Planning, Gall

1:45 — Break

2:00 — TAC Survey Results and Discussion,
Hermanson

2:15 — Washington State Customer Benefit
Indicators, Brandon and Gall

3:00 — 2023 IRP Draft Work Plan

3:30 — Adjourn

SIVISTA
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2021 IRP Action Item Review

2023 Avista Electric IRP

TAC 1, December 8, 2021 — TAC 1

John Lyons, Ph.D. — Senior Resource Policy Analyst
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2021 IRP Action ltem Review

* Investigate and potentially hire a consultant to develop both a hydro and load forecast to include a shift in climate in
the Inland Northwest. This analysis would include a range in new hydro conditions and temperatures so the
Company can utilize the new forecast for resource adequacy planning and baseline planning.

This i

Avista is internally studyingI temperature and precipitation trends at Natural Resources Conservation Service
(NRCS) Snow Telemetry (SNOTEL) sites.

Studying when snowpack peaks, experiences total melt out, and whether the total amount of snow is increasing
or decreasing at various locations during specific months.
Studying Clark Fork and Spokane River flow trends:
Is the annual flow amount increasing or decreasing?
Are the flow amounts during specific months increasing or decreasing?
Working though CEATI (Centre for Energy Advancement through Technological Innovation) to examine the

effects of Climate Change. The members of CEATI contracted with Artelys Canada Inc. to create the Streamflow
Assessment Toolkit for Changing Conditions. Members of CEATI are using this program to look at:

1. Future Streamflow Scenarios from Available Model Datasets
2. Historic vs. Future Streamflow Variability

3. Streamflow correlation with climate indices

4. Timing of the Spring Freshet

5. Agreement among Climate Projections

6. Change in drawdown low-flows

AIVISTA
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2021 IRP Action ltem Review

* Investigate streamlining the IRP modeling process to integrate the resource
dispatch, resource selection and reliability verification functions.

With the RAP progressing, the need for reliability verification functions may not be
necessary.

Avista is evaluating Plexos to perform this task. We are assessing the dispatch of
the system and have not tested the Capacity Expansion logic. Avista does not
anticipate using Plexos for the 2023 IRP with the exception of risk assessments.

* Study options for the Kettle Falls CT regarding potential reductions of the
natural gas supply in winter months. The Company will investigate
alternatives for this resource including fuel storage, retirement or relocation of
the asset.

Avista is still investigating when the plant will be impacted from potential changes
and is currently studying alternatives.

AIVISTA
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2021 IRP Action ltem Review

* Determine how to best implement the Washington Commission’s strong
encouragement under WAC 480-100-620 (3) regarding distribution energy
resource planning as a separate process or in conjunction with the 2025 IRP.

This is an area of ongoing work that will be shared with the TAC in 2022.
Additional staff budgeted for 2022 to help with this effort.

* Form an Equity Advisory Group to ensure a reduction in burdens to vulnerable
populations and highly impacted communities and to ensure benefits are
equitably distributed in the transition to clean energy in the state of
Washington. This group will provide guidance to the IRP process on ways to
achieve these outcomes.

Equity Advisory Group is up and running. They are a major component of the Clean
Energy Implementation Plan.

AIVISTA
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2021 IRP Action ltem Review

* Avista will conduct an existing resource market potential to estimate the
amount and timing of existing resources available through 2045.

Avista is conducting an all-source RFP in Q1 2022 to identify resources through
2030.

Avista will study resource opportunities between 2030 and 2045 after the RFP and
other regional RFPs are complete.

* Conduct further peak credit analysis to understand the reliability benefits of all
resources including demand response options with different duration and call
options of the wide range of DR program options.

Avista plans to use the Resource Adequacy Program Qualifying Capacity Credit
(QCC).

Avista expects the RAP to develop QCC values in Q1 or Q2 of 2022.

AIVISTA
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2021 IRP Action ltem Review

* Avista will partner with a third-party consultant to identify non-energy impacts that have not
historically been quantified for both energy efficiency and supply side resources.

DNV was awarded a contract to study these impacts and will present their draft report at the
March 2022 TAC meeting.

TAC participants will be able to provide comments prior to the final draft in April 2022.

* Formalize the process for public to submit IRP-related comments and questions and for
Avista to share responses to those requests.

Realized we need a better system and structure with the shear amount of data being shared.
Still deciding if we will set something up and change as needed or provide options for feedback.

* Develop a transparent methodology to include pricing data and consider available options for
new renewable generation and energy storage options.

The 2021 IRP included Avista’s spreadsheet for resource cost calculations, due to the complexity
of the analysis, Avista seeks input from TAC members on how to best share the information.

AIVISTA

Page 15 of 1561



Exh. SJK-2a

2021 Heatwave Loads & Resources

Avista, Electric Technical Advisory Committee

December 8th, 2021 — TAC 1

James Gall, Electric IRP Manager
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Regional Temperatures

A

2 Data from NOAA. Updated with data through July 1, 2021. Graphic used with permission from the PNUCC i’-nifiielSTAw
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Pacific Northwest Loads vs Temperature
Tuesday

/

Temp data from NOAA, population weighted regional average (SEA .40;
PDX .24; BOIl .12; GEG .11, BIL .07, EUG .05)
Load data from EIA 930; 12 NW BA coincident loads (AVA, BPA, CHPD,
DOPD, GCPD, IPC, NWE, PACW, PGE, PSE, SCL, TWPR)

AW _

3  Graphics used with permission of the PNUCC ~IVISTA
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NW vs California Loads

July 2006 heat event

— /2020 CAISO

outages

__ >

2021 NW
heatwave

Northwest temp data from NOAA, population weighted regional average (SEA .40; PDX .24; BOI .12; GEG .11, BIL .07, EUG .05)
California temp data from NOAA, roughly weighted average (LA (USC), SAN, SMF, FAT, SJC)

4 Graphics used with permission of the PNUCC AIVISTA
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Tempertaure

Exh. SJK-2a

Spokane Historical Hottest Days

(Avg High & Low Daily Temperature)

95
90 30-Year Average (83.7) 91
90 88 89
87
85
80 .
75 . . .
Prior Locations Current Temperature Location
. Downtown & Felts Field (Spokane Airport)
65
1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
Note: temperatures are not adjusted for locational differences, but summer months
Data from NOAA AiVISTA
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Avista Peak Loads in Perspective

AIVISTA
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Balancing Authority
Area Load- 2,381 MW
(Tues- 29t - HE 17)

Avista Hourly Loads
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Load vs Variable Energy Production

Variable Energy Resources (MW)
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Peak Load Hour VER: 26
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Summer Peak Load Forecast Implications

* Actual peak load was 92 MW higher (5%) then fundamental forecast given
the actual temperature.

* Avista will move to a 30-year average hottest day for summer peak load
forecasting.

* Improve peak load forecast techniques.

AIVISTA
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Heat Event-

Emergency Operating Plan
June 28 - July 1, 2021

2023 Electric IRP — TAC 1

December 8, 2021

David Thompson, System Planning Engineer
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Event Overview

A

~IWISTA

Page 26 of 1561



Temperature Metrics

_ High Temperature (°F) Low Temperature (°F)

Monday, 6/28 108 105*

Tuesday, 6/29 110 109* 74 77
Wednesday, 6/30 108 104 74 78
Thursday, 7/1 106 94 73 73

* Record high daily temperatures forecasted by
National Weather Service

* Expected significant customer demand for HVAC with indoor
activities

* Relatively high “low” temperatures limited equipment cooling

Exh. SJK-2a
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Balancing Authority Area Peak

Avista Actual Seasonal Peak Balancing Authority Area Load

2500 June 28 | 2,285 MW
2400 2379 MW 281w | June 29 | 2,381 MW

2300

2200

June 30 | 2,358 MW
2239 MW
2100
2000
New peak load is
= 6% increase over
prior record.
1800
- II II I
160 I

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

MegalWatt

=

=

mWinter mSummer

A

~IWISTA
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Summer Challenges

* Equipment capacity ratings
are typically reduced with
Increasing ambient
temperatures

* Cooling systems can adjust
capacity ratings

5 AIVISTA
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Heat EOP Performance-Distribution Transformers
* Operating limits are monitored for equipment protection

* 201 transformers in 140 substations throughout Avista’s service territory
* Minor alarm at 80°C (176°F), monitored for continued safe operation

* Major alarm at 115°C (239°F), transformer to be taken out of service

Operating Limit

280%
290% 14 7 1

A

~IVISTA
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Northeast 115/13kV Transformer 2

e 9:50 a.m. - Transferred ROS12F1
Monday, June 28 feeder to Northeast

* 10:18 a.m. — 80% loading

1:32 p.m. — minor alarm at 96%

1:41 p.m. — major alarm, dropped
customers

Investigation found three cooling
fans nonfunctional

AIVISTA
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Sunset 115/13kV Transformer 2
1:44 p.m. — reached 80%

4:12 p.m. — major alarm at 89%,
dropped customers on SUN12F2

9:30 p.m. — restored SUN12F2

747 p.m. — major alarm, dropped
SUN12F1

Mobile Substation 4 used to
energize SUN12F2, required 4-hour
outage

Monday, June 28

Exh. SJK-2a

AIVISTA
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Heat EOP Performance-Distribution Feeders
* Operating limits are monitored for equipment protection

* 369 distribution feeders connecting substations to customer load
* Operation at 80% of limit initiates notification

* Operation at 100% of limit requires unloading

Operating Limit
280%
290% 13 16 5

AW

~IVISTA
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Transferring Load

* Move load from heavily loaded
feeder to adjacent feeder

* Requires surplus capacity on
adjacent feeders

* Transfers accomplished remotely
or with field crews, depending on

feeders

Timestamp Switching Notice

Exh. SJK-2a

Load Transfer Action

6/24, 7:18 a.m. CDA 21-56 HUE142 to HUE141"
6/28, 8:30 a.m. SPD 21-92 COB12F2 to MEA12F3
6/28, 9:30 a.m. CDA 21-57 PRA222 to PF212
6/28, 9:50 a.m. SPD 21-91 ROS12F1 to NE12F1
6/28, 11:30 a.m. SPD 21-93 GLN12F1 to 3HT12F2
6/28, 11:30 a.m. SPD 21-94 GLN12F2 to SE12F2
6/28, 3:12 p.m. CDA 21-58 APW112 to APW115
6/28, 3:44 p.m. SPD 21-96 WAK12F1 to MEA12F2
6/28, 5:18 p.m. CDA 21-59 HUE142 to DAL132
Restore SUN12F1 from
6/28, 11:33 p.m. D0O210629 C&W12F4 and SUN12F6
6/29, 1:45 a.m. DD210628 MEA12F2 to WAK12F1
6/29, 8:00 a.m. CDA 21-60 DAL132 to DAL135
6/29, 9:00 a.m. PAL 21-18 M15513 to M15514
6/29, 10:41 a.m. SPD 21-99 NE12F4 to BEA12F2
6/29, 10:45 a.m. LC 21-20 SLW1358 to LMR1530
6/29, 1:00 p.m. PAL 21-19 TUR116 to TUR112
6/29, 1:30 p.m. CDA 21-62 DAL131 to AVD151
6/29, 2:10 p.m. CDA 21-63 DAL132 to DAL136
H&W12F2 to H&W12F5
6/29, 7:39 p.m. D02100629-1 SUN12E2 to H&W12E1
6/30, 9:30 a.m. CDA 21-64 SPT4521 to SAG742
6/30, 12:01 p.m. CDA 21-61 PRA221 to PRA222

A

~IWISTA

Page 34 of 1561




Exh. SJK-2a

Feeder Balancing

Feeder June28 June29 June 30
3HT12F2 - 4 -
3HT12F4 —- 4 -
BEA12F5 -- - 1
BKR12F1 - 1 -
DAL 131 3 — —
F&C12F1 -- 1 1
F&C12F2 2 - -
F&C12F4 —- - 1
IDR253 -- -
L&S12F4 -- 1
LMR1530 —- 1
NE12F1 - 2 -

1
15

PRA221 -
Total 5

A

~IWISTA
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12

Customer Engagement

Demand response
conservation requests

Commercial customer
reduced 35MW on
Monday afternoon

Two high schools
College campus

Local water district

Exh. SJK-2a

AIVISTA
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13

Heat EOP Performance-Transmission System
* Equipment issues

Three 230KV breakers

One 230/115kV transformer

Next issue would pose significant outage challenges

* No impacts to customers

Exh. SJK-2a

2IVISTA
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Rathdrum Station

* Breaker R-403

Cabinet — Rathdrum transmission line
Failed bushing
Monday 4:47 a.m. until Friday

* Breaker R-400

Beacon — Rathdrum transmission line
Leaking bushing
Wednesday 9:05 a.m. until Thursday

* Additional device failure would
likely cause transmission outage

2IVISTA
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Beacon Station

* Breaker R-432

Beacon — Boulder transmission line
Failed bushing

Monday 11:39 p.m. until Tuesday
9:13 p.m.

e Beacon 230/115kV Transformer 2

Multiple major alarms on Tuesday but
operating at 80% of capacity

Cooling fan bank loss of power

2SIVISTA
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Heat EOP Summary

* 31 protective events caused customer outages
16,029 customer outages on Monday, June 28
9,523 customers with outages on Tuesday, June 29

603 customers with outages on Wednesday, June 30

* Customer outages regions
South Lewiston area

Greater Spokane area

Exh. SJK-2a

AIVISTA
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Recommendation Summary

S 2
L

0co00o — &
o AL

=
NN
|

Capacity Mitigation Distribution System  Feeder Balancing Operational Major Equipment
Planning Program Planning Utilization
Assessment

17 2IVISTA
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Thank You

AIVISTA
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WESTERN RESOURCE
ADEQUACY PROGRAM

AVISTA TAC MEETING

DECEMBER 3, 2021

PPPPP



2 NWPP

»

»

»

»

»

»

»

Overview

Timeline
Participation
Design Framework
Governance

Costs and Benefits
Next Steps



»

»

The WRAP Is a regional capacity
program

> Similar programs are available across North
America

»  Significant effort to build organizational structure
necessary to administer program

»  Capacity will improve reliability in most expedient
manner

Not building a market — relying on
current bilateral structure

»  WIill not set prices for energy

» Load Responsible Entity (LRE) remain responsible
for determining which resources participate and are
potentially deployed



EEEEEEEEEE

» RELIABILITY

» Ensure sufficient generation and transmission
resources are installed and committed to
reliably serve demand, during stressed grid and
market conditions, with a high degree of
confidence

» COST SAVINGS

» Unlock the benefits of diversity in supply and
demand in a safe and equitable way

» IMPROVED VISIBILITY &
COORDINATION

» Enable members to make fully informed RA
planning decisions, using common industry
planning metrics and methods




Phase 1
Information

Gathering
Early 2019-Sep 2019

5 NWPP

Phase 2A
Preliminary
Design

Oct 2019-Jun 2020

Interim Program

Started Summer 2020

Phase 2B

Detailed Design
Jul 2020-Jun 2021

We are here

Non-Binding
Forward Showing
Program
Phase 3A
Implementation — non-
binding

Oct 2021 — Dec 2022

& <&

Binding Forward
Showing Program

Phase 3B

Implementation — binding

Jan 2023-2024

Binding Forward
Showing + Full
Operational
Program

Fully functional by 2024

When Federal Energy Regulatory
Commission (FERC) jurisdiction would
be triggered (FERC approval required)
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6 NWPP

Participation open to Load Responsible Entities
(LREs) — both in and outside current NWPP footprint

Voluntary entry (absent any contractual or other
regulatory requirements), followed by obligation to
comply

Participants decide how they will meet the program
resource requirements — through resource ownership
or contracts

Participants agree to use common resource planning
metrics

IPPs and LREs (program Participants and those not
participating) are all eligible to contract with
Participants



Exh. SJK-2a
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8 NWPP

Phase 3A began Oct 1

Runs through Dec 2022

25 Participants so far

Approximately 70,000 MWs of peak season load

Data collected for participating entities on Nov 8
No penalty for non-compliance

First forward showing for Winter 2022-2023 on May
15, 2022

Second forward showing in September 2022 for
Summer 2023



1 and 3 Years Prior 7 Months Prior  3-5 Months Prior 6 Days Prior Present

Note: PO refers to Program Operator
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DEMAND SIDE SUPPLY SIDE
Calculate: “PURE” CAPACITY Calculate: “PURE” CAPACITY AVAILABLE

NEEDED BASED ON:

)

)

)

BASED ON:

»  Total Supply, de-rated and qualified as follows:

P50 LOAD FORECAST +
Wind and solar — ELCC

Contingency Reserves + Thermals — UCAP

Run of River Hydro — ELCC
PRM needed to meet The RA Storage Hydro — UCAP + NWPP developed hydro methodology
metric (1 in10 LOLE) Other (Storage, Demand Response, etc.)

¥ ¥

“PURE” CAPACITY NEEDED <.  “PURE” SUPPLY AVAILABLE

Show 75% of capacity is backed by firm or conditional firm transmission

NWPP



Binding/

Compliance

Season Advisory Duration Showing Date Cure Period
Winter Binding Nov-March 15 March 31 June 1 — July 31
Summer Binding June-Sept 15 c()o?t)(zgreyreasr; Jan 1 — Feb 28
Spring Advisory April-May N/A N/A
Fall Advisory October N/A N/A

Program Operator will provide additional out-year (2-3 years) assessment of RA requirements for

planning purposes

11 NWPP



12 NWPP

Need ability to access diversity in real-time
PO monitors participants needs 5-7 days in advance

Day ahead assessment

»  Participants with unplanned conditions may be eligible for next day assistance
»  Participants with planned extra capacity asked to hold back

Operating day assessment

) If a participant meets hour ahead criterion, then they will be provided energy
) Long participants must deploy energy

Transmission

»  All transactions scheduled to a hub (Mid-C and ?)
»  Delivering participant must schedule firm transmission to the hub
»  Receiving participant can schedule firm or non-firm transmission from the hub

Settlement of both day ahead capacity hold and/or energy deployed



»

»

»

»

»

PROPOSED APPROACH

NWPP governing authority — “Public Utility”
Independent Board of Directors (BOD)

> Once the initial structure of the board and program is
established, the board has authority to approve budgets;
provide direction and set priorities

»  Proposed governance preserves structures and functions of
exiting NWPP program

Participant Committee (RAPC) with influence

»  Substantive authority to modify amendments to the RA Program
»  Substantive authority to modify RA Program rules

»  Subject to stakeholder right of appeal to independent board
Program Operator — Southwest Power Pool
Point of compliance - Load Responsible Entity (LRE)



PROPOSED APPROACH

»  State Officials Committee (SOC) — meeting through
end of year to refine the role of this committee

»  Nominating Committee (NC) — the members of the
BOD will be selected by a NC comprised of multi-
sector representatives.

»  Program Review Committee (PRC) — future
changes to the program rules will be recommended
through a multi-sector committee

» Independent Evaluator (IE) — Reports to BOD for
annual review of program




15 NWPP

Phase 3A — Non-binding Program
(October 2021-December 2022)

» Non-Binding Forward Showing Program

) Determine regional PRM and resource capacity credits in Q1 2022

) Perform two Forward Showings: Winter 2022/23, Summer 2023

» Preparation for later phases

) Prepare for FERC filing (filing targeted for March 2022)
> Prepare for NWPP independent board (transition in 2023)

) Work through outstanding design considerations for Operations program

Phase 3B - Full Binding Program
(March 2023 showing for winter 2023/24)



Northwest Power Pool (nwpp.or

PPPPPP


https://www.nwpp.org/about/workgroups/12

Exh. SJK-2a

A
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Resource Adequacy Program Impact to IRP
Avista, Electric IRP — TAC Meeting 1

December 8th, 2021

Michael Brutocao, Natural Gas Analyst
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Planning Reserve Margin

Summer Winter
* 2021 IRP method: ~14.6% * 2021 IRP method: ~24.6%
Planning Margin (7%) + Operating Planning Margin (16%) +
Reserves + Regulation Operating Reserves + Regulation
* RAP: ~13% * RAP: ~18%
Planning Margin (12%) + Planning Margin (16%) +
Operating Reserves for Non-Avista Operating Reserves for Non-Avista
Load in Balancing Authority + Load in Balancing Authority +
Regulation Regulation

SIVISTA
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Obligations — RAP

* Peak Load

* System Sales

Demand Response (-)

* Regulation

Operating Reserves for BA Load (only non-native load)

o—fiste-Opergting-Resorves

SIVISTA

Page 61 of 1561



Exh. SJK-2a

Rights — RAP

. Thermal Hydro Variable
Power Deal Purchases Generation Generation Generation
* Thermal Generation ICAP «— UCAP
Additional
. : <«— Capacity
Hydro Generation - “— UCAP 2 Available
g =
* Variable Generation S S Actual
O O Generation
() c
(] © )
Small Power (QF, PURPA) o =18 — ELCC
) O = )
c| Rej AN C
e Storage =2 ¢
O &)
Q
» Operating-Reserve Credit C
e

SIVISTA
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Calculating Net Position — RAP

Planning Margin
OperatingReserves-{oad)
~ e R E jon!

Obligations
Peak Native Load
Power Deal Sales
Capacity Services
Demand Response
Regulation
Operating Reserves for BA Load

OperatingReserves

Rights

Power Deal Purchases
Coal

Wood

Wind

Solar

CCCT
Peaker
Spokane
Clark Fork
Mid-Columbia
Small Power
Storage

OperReserve Gredit-hydro

Exh. SJK-2a

Resource Capability
x Qualified Capacity Contribution

(1) Total Obligation

(2) Total Rights

(3) Planning Margin

Net Position

(2)-(1)-@)

Net Capability

Example: Lancaster GS

282.00
X 98%
273.36

2IVISTA
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2021 IRP Net Position with RAP Changes
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400 400
200 200
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—RAP (January) - -2021IRP (January) @ ——RAP (August) - —2021 IRP (August)
*Net positions subject to change i
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Conclusions

* Participating utilities will use the same methodology for
resource adequacy on determination

* Lower capacity requirements using RAP should lower
customer cost

* RAP will result in additional market risk due to regional
ELCCs for variable resources and storage

SIVISTA
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Resource Adequacy & Resiliency

Avista, Electric Technical Advisory Committee

December 8th, 2021 — TAC 1

James Gall, Electric IRP Manager
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Resource Adequacy (RA)

* |In the simplest terms, RA is just a regulatory construct developed to ensure
that there will be sufficient resources available to serve electric demand
under all but the most extreme conditions. — Gridworks

The result is a utility must plan for a certain “Planning Margin” or “Loss of Load
Probability”

* QOur utility Commissions have not required a specific RA requirement, but
utilities have an obligation to serve (i.e. RCW 80.28.010 (2))

"safe, adequate and efficient, and in all respects just and reasonable”

* Sufficient Resource Adequacy requires either regional coordination or
additional resource supply

2IVISTA
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NERC Defines Reliability

The NERC defines reliability of the bulk electric system via two main
responsibilities — adequacy and secuirity.

Adequacy is defined as “the ability of the bulk power system to supply the
aggregate electrical demand and energy requirements of the customers at all
times (e.g., 1 day in 10 years), taking into account scheduled and reasonably
expected unscheduled outages of system elements”.

Security (operating reliability) is defined as the “ability of the bulk power
system to withstand sudden disturbances such as electric short circuits or
unanticipated loss of system elements from credible contingencies”

AN

3  North American Electric Reliability Corporation (NERC) “Reliability Issues Steering Committee report on Resilience.” (November 18, 2018) SIVISTA
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Past IRP’s Resource Adequacy Considerations

Planning margin requirements
Loss of load probability studies
Annual energy acquisition targets
Resource peak credit estimates

Largest single contingency

Exh. SJK-2a
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Resiliency

Resiliency Area’s of Concern

* Resilience is generally defined as
iIncreasing the ability of the power
system to prevent or mitigate the
impact of unusual or catastrophic
events (e.g., storms, fires, earthquakes,
cyber and physical attacks)

Generation Transmission

- Finster, M., Phillips, J., Wallace, K. “Front-Line Resilience Perspectives: the Ele t Grid.” P p df US
Dprtm nt of Ene gyOﬁ fE gyPIy dSyth alysis GIbIS urity Sciences Division, Argonne
National Laboratory (November 2016)

Operations &

Distribution Access

* Washington’s CETA calls out energy
security and resiliency as benefit from
the transition to clean energy

This benefit is tracked as a customer benefit

indicator” Customer

AIVISTA
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Resiliency Risks

: Extreme weather
Flooding dile nggvé e (e (drought, heat, rainfall,

wind, etc.)

Cyber Security, Civil Wildfires Permafrost and Land

Unrest, Terrorism Movement

Supply Chain &

Organizational Silos Personnel

Hall, P., Vanderbeck, R., and Triano, M. (May 2019) Electric utilities: An industry guide to enhancing resilience. Resilience Primer. Wood A

Group PLC and Resilience Shift, UK. g TTUISTA



Past IRP’s Resiliency Considerations

* Critical water planning (10t percentile)

* Fuel supply limitations

* Fuel price risk

* Weather protections included in resource costs
* Modeling weather related generation constraints
* Transmission interconnection requirements

* Non-energy impacts for energy efficiency

Exh. SJK-2a
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Resource Adequacy & Resiliency Changes for the 2023
IRP

* Resource acquisition will target monthly & seasonal Resource Adequacy Program targets
Use RA Qualified Capacity Credits (QCC) for each existing and potential resource

Use RA required planning margin

* Ensure Avista has energy resources to meet each month’s energy need assuming 10th
percentile hydro conditions and 90t percentile loads

With increasing amounts of wind and solar generation, Avista will need to plan for lower expected generation
Should Avista plan for average monthly energy or both On-Peak vs Off-Peak?

Draft CETA “use” rules require hourly clean energy delivery “planning”

* Conduct stochastic risk assessment to measure market exposure risk

Risk assessment may lead to higher planning margins or need for additional transmission

AIVISTA
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Resiliency Group Discussion

What resiliency topics should be evaluated
in the IRP vs other planning forums?

What level of resiliency should utilities plan
for?

Spectrum of probability
Outage time and service level

Utility cost vs societal cost

How interchangeable is DERs with grid
improvements?

Customer resiliency

Self generation, fuel diversity, shell

improvements, shelters, critical infrastructure

Exh. SJK-2a

Should we conduct resiliency related
scenario analysis and what should we
change in the plan based on the results?

Include resiliency credit for local resources
May have locational and benefit limitations

Additional resources cost are likely for
resources to be responsive to distribution
outages

Require feedback loop between T&D planning

Integrated Resource and Resiliency
Planning

Resiliency product offerings (i.e., home
generators or storage)

A

~IWISTA
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Technical Advisory Committee
Participant Survey

2023 Electric IRP

First Technical Advisory Committee Meeting, December 8, 2021

Lori Hermanson, Senior Power Supply Analyst
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Why are you involved in the IRP process?

* Majority of participants are non-
customers from government
entities

* Many are customers

e One wants to drive solar

SIVISTA
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Would two IRP tracts (i.e. informative vs. technical) be
better?

SIVISTA
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Which tract would you prefer to participate in?

* 88% prefer to participate in
technical or both technical and
informative

ASIVISTA
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What is your preference for meeting occurrence and
length?

* 69% prefer approximately 8
meetings per IRP with meetings
no more than 3-4 hours in
length

ASIVISTA
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What topics would you like to discuss?

 Customer partnerships — local resource options (DR, * Nuclear power to replace coal (long-
EE, DER, electrification) term, low-cost) instead of wind or solar;
* Resource adequacy”® use natural gas for peaking not energy
* Regional area network vulnerability and Avista’s * Impact of customer benefit indicators on
contingency plan to prevent loss of service* IRP process*

* Resource cost/benefits analysis (new
resources vs PPAs)

* Load & resource balance*

* EV adoption forecast*

* Action items status®

» Stakeholder review and feedback of Avista’s generic
resource assumptions®

* Potential sources of renewable energy realistic for
Avista’s service territory, DER and energy storage

Optlons. _ o _ * Climate change*

* Transmission and distribution technologies; T&D . Reliability*
capacity limits; improvement needs (both regionally e Jurisdictional allocations
and local)*

* Regulatory strategy to protect legacy power
generating capacity

*Covered in today’s or future TAC meetings. AivISTA
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What additional supporting data would you like to see?
* Balance was right — a strength of the 2021 IRP

* Chart of portfolio with annual operating costs and risk profile of each resource strategy —
shows customers’ risk exposure

* Updated climate modeling

* Refined resource adequacy considerations that target multiple characteristics including need,
duration, probability and size; modeling that allows a suite of storage resources to be selected

* Current plan is to comply with WA law — plan should provide reliable, low-cost power to
customers

* Modernize resource modeling with tools like WIS:dom-P (Vibrant Clean Energy) that models
load, grid and renewable potential to the neighborhood level and identify where DER +
storage deployment is least-cost investment

* Utilize existing biomass energy resource, not wind or solar

AIVISTA
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What are your preferences to engage customers?

* Maijority prefer the website or
informational presentations to engage
customers

* Improved website that explains the
I_sskues and steps instead of text and
inks

* Newspaper articles

* Input from actual customers not
outside environmental groups since
customers pay the bills and hold the
financial risk

ASIVISTA
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What did you like about the 2021 IRP Process?

* Process was complete and detailed. Appreciated how Avista endeavored to implement
the WA clean energy law and meet Idaho policy expectations (challenging!)

* Increased transparency; amount of data and presentations for varying levels of technical
expertise

* Large audience

* Nice job of explaining the data and modeling tools/techniques used so folks understood
the outcomes

* Logic was to comply with CETA only — we need a customer-focused IRP!
* Good presentations/presenters

* Remote meetings and format

ASIVISTA
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What improvements would you like to see?

* Stop assuming Idahoans want methane gas plants. We want reliable, affordable energy.

* Focus on providing low cost, reliable power from sources that have a long-term stable
cost outlook. Natural gas costs driven up as its used to firm wind/solar. Should be using
nuclear and biomass with limited natural gas for peaking.

* Continue to find ways to make complicated concepts accessible to the general public.
* Online index of what topics were covered during various TAC meetings.
* Promote the process.

* Ensure Avista’s modeling tools are able to conduct modern day resource planning (e.g.
consider a suite of storage resources to meet capacity shortfalls, multiple characteristics
of resou)rce adequacy, modern climate modeling and aligning inputs with a fast-evolving
industry

2SIVISTA
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AW
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Washington State Clean Energy Implementation Plan
Customer Benefit Indicators

December 8, 2021 — 2023 Electric IRP TAC 1

Annette Brandon
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Clean Energy Transformation
IRP to CEIP

Integrated

Resource

Plan April
2021

CEAP
April 2021

Public
Participation

May through
September
2021

CEIP

Submitted
October
2021

Integrated Resource Plan (IRP)
20+ year resource planning identifying customer future resource needs
* Lowest reasonable cost of resource mix including societal benefits
* Maintain and protect safety, reliable operation and balancing of electric
system
« Economic, health and environmental benefits

Clean Energy Action Plan (CEAP)
Sets 10-Year targets for resources based on the lowest reasonable cost
plan including; filed jointly with IRP
» Societal costs;
» Clean energy requirements; and
* Reliability Requirements.

Clean Energy Implementation Plan (CEIP) 2022-2025
CEIP establishes the actions the utility will take to comply with CETA goals
over the next four years. Including:

Interim Targets

Specific Targets

Public Participation Process
Customer Benefit Indicators

A

~IWISTA
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Public Participation Inputs

ala ot

Identify Named Benefits/Barriers “Equity
Communities Areas”
Highly Impacted Communities Benefits of Clean Energy
Vulnerable Populations Prioritization

Barriers to Participation

e

[e]

Customer Benefit Indicators

Measurable
Accountable

Exh. SJK-2a

CEIP

Resource Mix
Lowest Reasonable Cost
Resource Adequacy

2SIVISTA

Page 87 of 1561



Exh. SJK-2a

Highly Impacted Communities and Vulnerable Populations (“Named Communities”)
Who is most Impacted?

Total represents 47 areas
or 32% of total Washington
Service Territory.

* Highly Impacted Communities
Designated by DOH

EAG identified additional

34 Census Tracts (25%) characteristics for
vulnerable populations
* Vulnerable Populations considered as part of CBI
Socioeconomic and sensitive population development.

areas 9 or higher
13 Census Tracts (7%)

ASIVISTA
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Benefits of Clean Energy Transition

Utilities must consider input from advisory group members (including equity advisory group), and customers to meet
requirement that all customers benefit from the transition to clean energy through:

— B = []1\Y

» Equitable distribution of energy and nonenergy benefits and reductions of
burdens to vulnerable populations and highly impacted communities

== Public Health and Environmental

* Long term and short-term public health and environmental benefits and
reductions of costs and risks;

» Such as less air pollution which results in lower asthma rates

mmmw  CNergy Security and Resiliency

» Energy Security — strategic objective to maintain energy services and protecting
against disruption
» Energy Resiliency — ability to adapt to challenging conditions from disruptions

mmm  Meet Planning Standards

» Maintaining and protecting the safety, reliable operation and balancing of the
electric system

* Lowest reasonable cost including social costs

5 ASIVISTA
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Developing Customer Benefit Indicators —
From 86 touchpoints to 12 Final

How could the transition to clean
energy benefit (or unintentionally
harm) customers?

Affordability
Environmental

Access to clean energy
Energy security, resiliency

Community/economic
development

Health and well-being
What may be some barriers or
burdens?

Language

Cultural

Awareness

Transportation Access

Exh. SJK-2a
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Prioritizing Customer Benefit Indicators

e Communication Power

To what extent is the indicator easily
understandable by a broad audience?

* Proxy Power

Which are critically tied to everyone
benefiting equitably from the transition to
clean energy? (“Data Herd”)

 Data Power

Which are most able to be tracked,
measured, and counted?

This Photo by Unknown Author is licensed under CC BY-SA

AIVISTA
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Customer Benefit Indicators

Customer Benefit Indicator (CBI) — is an attribute, either quantitative or qualitative of a

Exh. SJK-2a

resource or related distribution investment associated with customer benefits

Customer Benefit Indicators

Participation in Company Programs Named Community Clean Energy

Number of Households with high energy Investment in Named Communities
burden (>6%)

Outreach and Greenhouse Gas
Communication Emissions

Transportation Outdoor Air Quality
Electrification

Employee and
supplier diversity

Indoor Air Quality

Energy Availability
Generation Location

CBls are measurement tools for
evaluating progress towards ensuring
customers are benefitting from the
transition to clean energy.

Areas considered:
v’ Affordability
v Access to Clean Energy
v" Environment and Public Health
v" Energy Security and Resiliency
v' Community and Economic
Development

2IVISTA
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Directly Related IRP CBls

=
[e]

L
e
~—
S

28

Number of Households With High Energy
Burden

Named Community Clean Energy

Energy Availability

Energy Generation Location

Outdoor Air Quality

Greenhouse Gas Emissions

Exh. SJK-2a

Energy Burden by All Customers and Named Communities

Percent of Energy Efficiency, Non-Emitting, Renewable Energy in
Named Communities

Resource Adequacy Planning Margin

Percent of Generation Located in Washington or Connected to
Avista T&D system

Avista Plant Air Emissions

Avista’s GHG emissions

A

~IVISTA
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Number of Households with High Energy Burden

The goal is to reduce the number of customers, especially in Named Communities, with an energy
burden of six percent or more.

BASELINE METRIC

Energy burdened

Ene”%‘)',s;:‘:é:i .4 householdsasa ~ Averade apor Lowest Reasonable Cost
County 1 Excess of 6% percentoftotal | . s Resource c_alculatlon benefits
(electric heat) households heat) customers in terms of
(electric heat)

Adams 802 22% $752
Asotin 810 13% $669 v" Reduction of Burdens (if
Ferry 198 18% $754 located in Named Community)
Lincoln 427 18% $638
Spokane 14,211 16% $533
Stevens 2,355 20% $718 v Reduction of Cost (for all
Whitman 1,543 1% $589 Customers)
Total 20,346 16% $621

Baseline (preliminary) a point-in-time estimate (as of year end 2020)
developed by Empower Data\Works.

Named Community detail in progress.

AIVISTA
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Named Community Clean Energy

The Named Community Clean Energy CBI concentrates on the percent of non-emitting or clean energy
resources, including distributed generation or energy efficiency in Named Communities.

Percent of Non-Emitting/Renewable Energy in Named
Communities

Power Supply Contribution:

v' Reducing energy burdens and
costs.

v" New distributed energy
resources may aid in faster
recovery from outages.

v Non-energy benefits such as
labor and economic
development

11 SIVISTA
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Energy Availability

Avista’s resource Planning Margin is a measure of resource adequacy indicating the level of customer
exposure to resource outages or market reliance.

Resource Adequacy Planning Margin

AIVISTA
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Energy Generation Location — Energy Security

As part of Named Community development, Avista will track the amount of clean generation and energy
efficiency in its annual system resource mix. The benefits associated with this metric will provide economic
opportunities to these communities and a more energy secure pathway.

Percent of Generation located in WA or
Connected to Avista Transmission system

* Locating resources closer to customers will not
eliminate disruptions.

* Local generation may create benefits by
reducing transmission of power risk and/or
policy issues from out-of-state resources.

* There are risks to utilizing local generation
such as lack of diversity of weather, for
example

13 2SIVISTA
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Outdoor Air Quality

Avista will monitor Avista-specific Plant Air Emissions on a locational basis.

Avista Plant Air Emissions

Exh. SJK-2a
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Greenhouse Gas Emissions

Avista will monitor the greenhouse gas emissions from Avista resources and how it interacts with the
wholesale market.

Renewable Energy Projects will contribute to the overall reduction in Regional GHG as we move
towards 2030.

Avista-specific GHG

15 AIVISTA
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CBls and Resource Selection

CBlIs must be incorporated into resource selection and program prioritization in order to ensure
customers are benefitting from the transition to clean energy.

Used to prioritize
programs

O Energy Efficiency

= Focus on impacts to
— Named Communities

Will be used in

development of Time
Demand Response of Use and Peak Time

Rebate pilots

weighting of RFP

V Renewable Energy  Consideredin
ACQUiSition evaluation

Exh. SJK-2a
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CBls and Resource Selection

IRP Portfolio Analysis and Preferred Portfolio

must consider:

* Lowest Reasonable Cost

* Include cost-effective, reliable and feasible conservation
and efficiency resources and distributed energy sources

» Consider acquisition of existing renewable resources

» Maintain and Protect safety, reliable operation and
balancing of the utility’s electric system

* Include long-term strategy and interim steps to equitable
distribute benefits or reduce burdens to highly impacted
in vulnerable populations

* Assess the environmental health impacts to highly
impacted communities

17
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How to incorporate CBIls into this mix?

Prioritization

* one CBIlis not determined to be more
important than another on a stand-alone
basis.

* Dependent upon resource selection, how
much weight should be given?

* What about those that are not able to be
quantified

* Weighting of factors?
* Develop standard weighting?

ASIVISTA
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CBl’s Indirectly Related to the IRP

Elh

TN

@ P

1,
.,9:

&

V)

Participation in Company Programs

Availability of Methods/Modes of Outreach & Communication

Transportation Electrification

Investments in Named Communities

Employee Diversity

Outdoor Air Quality

Energy Availability

Greenhouse Gas Emissions

Supplier Diversity

Indoor Air Quality

Participation in weatherization programs and energy assistance programs (State and
Named Community statistic)

Number of outreach contacts
Number of marketing impressions

Number of trips provided by community-based organizations
Number of public charging stations located in Named Communities

Incremental spending each year in Named Communities
Number of customers/and/or community-based organizations served

Employee diversity equal to communities served by 2035 (goal)

Weighted Average Days Exceeding Healthy Levels

Average Outage Duration

Regional GHG Emissions by Sector

Supplier diversity at 11 percent by 2035 (goal)

In development

A

~IVISTA

Page 102 of 1561



19

How will the IRP address CBl’s?

* Directly related IRP CBI's will be quantitatively forecasted in
the IRP.

including of non-energy impacts and transitioning to 100% clean
energy by 2045 may improve these indicators

Indirectly related IRP CBI's will be qualitatively discussed in
the IRP.

In the event an indicator does not improve

Describe why the indicator is not improving
Document options for improvement, including impacts to other CBI’s

e Other ideas?

Exh. SJK-2a
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CBI List

v
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1,
o

A

Participation in Company Programs

Number of Households With High Energy Burden

Availability of Methods/Modes of Outreach / Communication

Transportation Electrification

Named Community Clean Energy

Investment in Named Communities

Energy Availability

Energy Generation Location

Outdoor Air Quality

Greenhouse Gas Emission

Public Health

Exh. SJK-2a

Participation in Energy Efficiency and Weatherization (“other”)
Saturation Rate for Energy Assistance Programs

Energy Burden by All Customers and Named Communities

Number of Outreach Contacts
Number of Marketing Impressions

Number of Annual Trips to CBOs and passenger miles for individuals utilizing electric
transportation

Number of Public Charging ports available to public in Named Communities

Percent of Non-Emitting/Renewable Energy in Named Communities

Incremental annual spending of investments in Named Communities
Number of customers and/or CBOs served each year

Average Outage Duration
Resource Adequacy Planning Margin

Percent of Generation Located in Washington or Connected to Avista TX system

Weighted Average Days Exceeding Healthy Levels
Avista Plant Air Emissions (SO2, Mercury, Nox, VOC)

Regional GHG Emissions by Sector
Avista’s GHG emissions

Employee and Supplier Diversity
Indoor Air Quality

ASIVISTA
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2023 IRP Draft Work Plan

2023 Electric IRP

TAC 1 — December 8, 2021

John Lyons, Ph.D. — Senior Resource Policy Analyst




Exh. SJK-2a

2023 IRP Work Plan

* IRP regulations require an IRP to be filed in Idaho on April 1, 2023, and a
progress report in Washington on January 1, 2023.

* Avista will ask Commissions to extend the filings to June 1, 2023, to allow
for the completion of the 2022 All-Source RFP which will fundamentally
change the resource strategy.

For the progress report in Washington, Avista will have 3 of the 4 requirements for
the report by January 2023 but would prefer to hold off on filing a resource strategy
until new contracts are signed.

* The IRP will incorporate resource selections from the 2022 All-Source
RFP and meet capacity requirements in the Northwest Power Pool's
Resource Adequacy Program.

SIVISTA
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2023 IRP Work Plan — Modeling

* Use Aurora for electric market prices, resource valuation and Monte-Carlo
style risk analyses of the electric marketplace.

* Aurora modeling results will be used to select the PRS and alternative
scenario portfolios using Avista’s proprietary PRiSM model.

* Qualitative market risk evaluations involve separate analyses with Avista’s
ARAM model or Plexos.

* Applied Energy Group (AEG) is conducting energy efficiency and demand
response potential studies.

* DNV is conducting non-energy impact study for supply-side resources to
improve customer benefit indicators for Washington customers. DNV
recently completed a similar study for energy efficiency.

~IVISTA
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Tentative 2023 Electric IRP TAC Schedule

* TAC 1 (Wednesday, December 8, 2021): 2021 IRP Action Item Review, Summer 2021
Heat Event Review, NWPP Resource Adequacy Program Overview, Resource Adequacy
Program Impact to the IRP, IRP Resource Adequacy/Resiliency Planning Discussion,
TAC Survey Results and Discussion, Washington State Customer Benefit Indicators, and
2023 IRP workplan.

* TAC 2 (Tuesday, February 8, 2022): Process Update, Demand and economic forecast,
and Preliminary Load & Resource Balance.

* TAC 3 (Wednesday, March 9, 2022): Preliminary natural gas market overview and price
forecast, Preliminary wholesale electric price forecast, Non-Energy Impact Study by
DNV, and Existing resource overview.

SIVISTA
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Tentative 2023 Electric IRP TAC Schedule

* TAC 4 (Late July 2022): Conservation Potential Assessment (AEG), Demand Response

Potential Assessment (AEG), energy efficiency inclusion of Social Cost of Greenhouse
Gas (WA only)

* TAC 5 (Early August 2022): IRP transmission planning studies, distribution planning
within the IRP, and NWPP Resource Adequacy Program update

* TAC 6 (August 2022): Supply side resource cost assumptions including DERs, ancillary
services and intermittent generation analysis, update on All-Source RFP, update to
energy and peak forecast, and update to Load & Resource balance

* TAC 7 (September 2022): Hydro impacts from global climate change studies, load
impacts from global climate change studies, DER study scope for 2025 IRP, Clean
Energy Implementation Plan update, final wholesale natural gas and electric price
forecast, and discuss portfolio and market scenarios options

AIVISTA
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Tentative 2023 Electric IRP TAC Schedule

* Technical Modeling Workshop (October 2022): PRiSM model overview, risk
assessment overview (Plexos or ARAM), and Washington use of electricity modeling

* TAC 8 (February 2023): Wholesale market scenario results, RFP update, jurisdictional
allocation update, draft Preferred Resource Strategy, Washington 100% clean energy
planning standard modeling, and market risk assessment

* Virtual Public Meeting- Natural Gas & Electric IRP (February/March 2023)

* TAC 9 (March 2023): Final Preferred Resource Strategy, portfolio scenario analysis, final
report overview and comment on plan, and Action Items

* Agendas, presentations & minutes: https://myavista.com/about-us/integrated-resource-
planning

SIVISTA
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Tentative 2023 Draft Electric IRP Timeline

Target Date

Update and finalize energy & peak forecast May 2022
Transmission & distribution studies complete June 2022
|ldentify Avista’s supply resource options July 2022
Finalize demand response options July 2022
Finalize energy efficiency options July 2022
Finalize natural gas price forecast August 2022
Finalize electric price forecast September 2022
Determine portfolio & market future studies October 2022

Due date for study requests from TAC members October 1, 2022

Finalize PRiSM model assumptions October 2022
Simulate market scenarios in Aurora November 2022
Portfolio Analysis February 2022

SIVISTA
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Tentative 2023 IRP Writing Tasks

File 2023 IRP Work Plan January 1, 2022
Washington Partial Progress Report January 1, 2023
External draft released to the TAC March 17, 2023
Public Comments from TAC due May 12, 2023
Final IRP submission to Commissions and TAC June 1, 2023

SIVISTA
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Tentative 2023 Electric IRP Timeline — Public Data Releases

Targeted Release

Peak & Energy Load Forecast
Supply Side Resource Options
Energy Efficiency Potential Study
Demand Response Potential Study
Transmission Interconnect Costs
Wholesale Natural Gas Price Forecast
Wholesale Electric Price Forecast
Climate Change Impact Study Data
Load Scenario Data

PRiSM Model Available

Draft PRiSM Model & Results

Final PRiSM Model & Results

June 2022

July 2022

July 2022

July 2022

July 2022
August 2022
September 2022
October 2022
October 2022
November 2022
February 2023
March 2023

SIVISTA
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2023 Electric IRP Draft Outline

1. Executive Summary

2. Introduction, Stakeholder Involvement, and Process Changes

3. Economic and Load Forecast
Economic Conditions
Avista Energy & Peak Load Forecasts

Load Forecast Scenarios

4. Existing Supply Resources
Avista Resources
Contractual Resources and Obligations

Customer Generation Overview

10

Exh. SJK-2a

SIVISTA
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2023 Electric IRP Draft Outline

5. Long-Term Position
Regional Capacity Requirements
Energy Planning Requirements

Reserves and Flexibility Assessment

6. Transmission Planning & Distribution
Overview of Avista’s Transmission System
Future Upgrades and Interconnections
Transmission Construction Costs and Integration
Merchant Transmission Plan
Overview of Avista’s Distribution System

Future Upgrades and Interconnections

11

Exh. SJK-2a

SIVISTA
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2023 Electric IRP Draft Outline

7. Distributed Energy Resources
Energy efficiency potential
Demand response potential
Supply side resource options

Named Community Actions

8. Supply Side Resource Options
New Resource Options
Avista Plant Upgrades

Non-Energy Impacts

12 SIVISTA
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2023 Electric IRP Draft Outline

9. Market Analysis
Wholesale Natural Gas Market Price Forecast
Wholesale Electric Market Price Forecast

Scenario Analysis

10. Preferred Resource Strategy
Preferred Resource Strategy
Market Exposure Analysis
Avoided Cost
Customer Benefit Indicator Impact

Clean Energy Action Plan Update

13

Exh. SJK-2a

SIVISTA
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14

2023 Electric IRP Draft Outline

9. Portfolio Scenarios
Portfolio Scenarios

Market Scenario Impacts

10. Action Plan

Exh. SJK-2a

SIVISTA

Page 118 of 1561



Exh. SJK-2a

Avista 2023 Electric IRP Meeting Notes for TAC 1 on December 8, 2021

Participants: Andres Alvarez, Creative Renewable Solutions; Andrew Artsinger, Tyr Energy;
John Barber, Customer; Shay Bauman, PCU; Shawn Bonfield, Avista; Joni Bosh, NWEC;
Tamara Bradley, Avista; Annette Brandon, Avista; Michael Brutocao, Avista; Kevin Calhoon,
Tyr Energy; Terri Carlock, IPUC; Travis Culbertson, IPUC; Corey Dahl, PCU; Michael Eldred,
IPUC; Ryan Finesilver, Avista; Damon Fisher, Avista; Grant Forsyth, Avista; James Gall,
Avista; Amanda Ghering, Avista; John Gross, Avista; Josh Haver, IPUC; Lori Hermanson,
Avista; Joanna Huang, UTC; Fred Huette, NWEC; Clint Kalich, Avista; Rick Keller, [IPUC;
Kevin Keyt, IPUC; Scott Kinney, Avista; Mike Louis, [IPUC; John Lyons, Avista; Stuart
McCausland, Tyr Energy; Jaime Majure, Avista; Heather Moline, UTC; Mike Neher; Elizabeth
Osborne, NWPCC; Tom Pardee, Avista; Jennifer Snyder, UTC; Darrell Soyars, Avista; Dean
Spratt, Avista; Art Swannack, Whitman County Commission; Gavin Tenold; David Thompson,
Avista; Dave Van Hersett, Customer; Katie Ware, Renewable Northwest; Marissa Warren, Idaho
Office of Energy; Amy Wheeless, NWEC; Richard Wilson, Tollhouse Energy; Jim Woodward,
UTC; Yao Yin, IPUC; and one unidentified caller.

Introductions, John Lyons
Heather Moline: Have you considered how to get these meetings out to a larger group?

John Lyons: This is a technical group by membership. All that it takes to join is a request to be
added but it typically includes folks more deeply involved that have a technical background.

2021 Action Item Review, John Lyons

No notes beyond slide deck.

Summer 2021 Heat Event — Resource Adequacy, James Gall

Fred Huette: I’d never heard of CEATI but looks like they’ve been around for a while. Has
Avista been involved with them before?

Scott Kinney: Our hydro engineering group has been involved with this group for at least a
decade.

David Thompson: We’ve been involved as a member for 15 years for asset management and
other areas. It’s a research sharing organization (regional). CEATI is similar to EPRI. A lot of
the research is done through third party researchers whereas EPRI does a lot of the
research/analysis in-house.

Art Swannack: My only comment on valley temperatures versus the airport is to remember
there wasn’t a lot of people in the Spokane Valley until the 1970s. A lot of that area was
orchards/fields. Cold air sinks so may not have been warmer in the valley. Would needs lots of
data to verify.
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Clint Kalich: Thanks Art for the comment. I believe the point of measurement in the 1960s was
the Spokane Airport west of Spokane. But if still the point of measurement was Felts Field, it
could be as you suggest. Does anyone know when the Spokane Airport was the point of record?
I’m thinking it was pre-60s. [Airport change was 1947].

Fred Huette: Was there enough load loss to make enough difference to push the peak load to
Wednesday?

James Gall: Wednesday very few customers out [context: at the same time]. Not enough out on
Tuesday to push the load up. David might be able to add some context in his presentation.

Scott Kinney: We made appeals to customers to conserve. I don’t think we did this on
Wednesday with temperatures declining. And we had a large industrial curtail that helped as
well.

Yao Yin: In terms of planning for new resources is the net peak or the absolute peak hour that
we care about?

James Gall: Good question. I see that type of planning in California at least for solar. Plan for
peak net of solar. What really should be done for planning is to plan for a peak and then LOLP
randomized based on likely production curves. In reality, it nets those peaks off. Both should be
done for planning. Customer solar should be netted out as well.

Yao Yin: For peak data that we’re seeing, the orange line is non-customer solar.
James Gall: Correct.
Yao Yin: Is it possible that if the peak is met, the net peak is not met?

James Gall: I think what can happen is that there’s so much solar that the peak gets shifted to
another hour and you didn’t plan for that. That’s something you need to look for. We do a test to
make sure the amount of solar from the customer’s side doesn’t shift our peak. I don’t currently
see a risk of that on our customer side unless solar penetration is over the 200-300 MW range. In
the future, we could see that peak shift, but it should be accounted for in the ELCC calculation if
it’s done accurately. ELCC would measure each resource’s ability to meet sustained peak. We’ll
talk about this more later today.

Fred Huette: What data do you have on residential AC (air conditioning) penetration? There’s
been a series of heat waves in Portland, and beginning in Seattle, so we’re seeing changes in
behavior.

James Gall: Avista contracted with Bidgely who takes AMI data to estimate several end-uses
including AC. Something that we could look at in the future.

Jennifer Snyder: NEEA is conducting a multi-family building stock assessment that UTC Staff
encourages Avista to participate in.

Lori Hermanson: Thanks Jennifer. We have typically participated in these building stock
assessments in the past. Our EE group leads these efforts as opposed to our planning group.
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Gavin Tenold: Why not a 10-year average?

James Gall: Regarding the 10-year average, that is definitely an option, as well as using
forecasted temperatures. We will continue to monitor. I will defer to Grant Forsyth if he has any
other concerns with a short-term view

Summer 2021 Heat Event — Feeder Outages, David Thompson

Art Swannack: Any indication of increased business use of AC due to heat safety rules from
L&I?

John Lyons: Art, that is an area where we don't have good data on — commercial and industrial
AC use.

Fred Huette: Never heard of a mobile substation, can you describe this?

David Thompson: It is a trailer-based transformer, circuit breaker and other components. We
have two trailers available for service at the moment. Can be transported in and connected to
provide enhancement. Connected overnight. We require a 4-hour outage before dispatch and
there may be some staging.

John Gross: General rule of thumb is about 24 hours from being notified and mobilized and
connected. Even 24 hours would be quick. If feeders have capacity, we’d use those. Typically, in
these heat events we don’t have feeder capacity and that’s why we bring in these mobile options.

Rick Keller: When you balance the feeder, is that a manual or automated process?

David Thompson: It is a manual process to identify where the imbalance is and to connect that
to a different feeder.

Rick Keller: On slide 7, can you provide more detail around the cooling non function?

David Thompson: The fans have several cooling alarms or levels of alarms. There are 16 fans
and they ended up replacing four. The problem was rectified within a short period of time.

Rick Keller: If you see a trend where you will experience high temperatures, will you review
fans to ensure they’re operational.

David Thompson: We cover lessons learned at the end.
Rick Keller: Is there a long-term impact to the transformers?

David Thompson: Operational concerns of operating in high temperatures and its impacts to the
health of the equipment. These steps we’re putting in place are to protect the equipment from
failure or degradation. Still safe operating conditions based on the manufacturing information,
but we still note it for a health index of the assets. The ideas of alarms and dropping of load is to
protect the equipment.
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Art Swannack: Are you looking at higher quality equipment design (bushings, etc.) to decrease
future problems?

David Thompson: Always looking at best available equipment. This information is captured
from asset management equipment health.

John Gross: Of the breakers that had bushing issues, newer equipment performed better.

Fred Huette: Do you have an estimate of the loss of load for outages mentioned on slide 16?
David Thompson: We do not.

Fred Huette: The main reason I’m wondering, is there really a significant change in peak load.
Realize it’s not easy to project.

David Thompson: It’d take some projections because this occurred while loads were increasing.

Fred Huette: Thank you for making this presentation. We’re learning important lessons. Gas
plants don’t perform well in high heat.

Gavin Tenold: What is the average age of your substation transformers?
David Thompson: I will look that up and put the answer in the chat.

Fred Huette: If you could also give a rough estimate of expected life of that? I think what we’re
seeing here is that the equipment is generally older than the average life.

David Thompson: I’m pretty sure that that is where ours will fall, but I’1l get those numbers and
post them in the chat.

David Thompson: (in chat) Going back to the transformer age question: Typical manufacturer
specifications stipulate a 30-year life based on nominal loading. That spec is generally reduced to
20 years if operated at full nameplate capacity 24/7. Avista's approximate population age is 38
years with a range of about 80 years.

NW Power Pool Resource Adequacy Program, Scott Kinney
Mike Louis: Please provide an example of conditional firm transmission referenced on slide 9.

Scott Kinney: Close to firm but not quite so it allows for curtailment. Firm, you can only curtail
due to reliability. A little bit less reliable product that you can buy.

Joni Bosh: What documents will be used to create financial settlements — e-tags?

Scott Kinney: Will utilize e-tags on a delivery basis. On a day-ahead hold back, the operator
will have record on that to determine payment.

Joni Bosh: Can the nominating committee nominate non-utility reps to the Board of Directors?

Scott Kinney: Yes, it is an independent board so it could. They’ll be some structure and
requirements.
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Resource Adequacy Program Impact to IRP, Michael Brutocao
Yao Yin: Could you explain why this operating reserve credit is not included?

James Gall: The operating reserve credit is hydro capacity capable of delivering reserves that
we have not included as firm energy on the resource contribution. Since the new planning margin
captures operating reserves and the QCC captures the unit’s capability to provide energy,
including this additional value would be double counting the available capacity.

Michael Eldred: What caused the planning margin difference between the 2021 method to the
RAP? The 7% to the 12%.

James Gall: When looking at the regional footprint, there’s a summer and winter contingency of
participating utilities.

Scott Kinney: That’s exactly right. We’re more of a winter peaking, but when looking at the
region as a whole, we’re more dual peaking.

James Gall: I’d argue this is similar in total. The big savings is in the winter and that step
change is helped by the diversity of the region and driving the biggest benefit for Avista as far as
the amount of capacity we’ll have to acquire.

Michael Eldred: On the QCC, is that capacity credit for this new RAP service territory?
James Gall: It’s Avista system specific.

James Gall: Peak credit in previous methodology and it was Avista only. In this case, the QCC
will be calculated for each resource in the system based on methodology for the various
zones/type.

Michael Brutocao: These are the values the RAP can count on.
Scott Kinney: RAP methodology we’ve agreed to based on Avista resources.
James Gall: Newer resources, such as storage, we’re still trying to figure these out.

Scott Kinney: The program operator will be monitoring and making those changes on a
continuous basis, every other year or maybe annually.

Joni Bosh: On the draft, this slide had less detail.

Michael Brutocao: It was a poor example of me trying to explain how these values were
calculated.

James Gall: We updated that it was storage hydro resources and other types of resources. Scott
Kinney: We do have Mid-C contracts — the PUDs will have their own QCC values and based on
our percentages. We’ll apply that to these values.

Mike Louis: Is that the L&R?
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James Gall: Yes, from the last IRP adjusted for the RAP. Does not include changes to the load
forecast that we provided to the IPUC since the last IRP.

IRP Resource Adequacy/Resiliency Planning, James Gall

James Gall: Credit to DER? Should we plan to no more than a 3-hour outage? What belongs in
the IRP? Should we pay extra for resources that can provide a certain amount of resiliency?

Mike Louis: Special cause variation — response time, can build yourself out of those situations
because it’s too costly. Common cause — occurs frequently and things you can build for. I think
that’s helpful in evaluating this.

Jennifer Snyder: I’d love to hear from Avista customers on this.

Annette Brandon: Jennifer, we have a team set up that is already working with customers on
customer resiliency. In the context of the CEIP we also plan on discussing with the EAG again in
the context of our CBIs.

Mike Louis: Can probably deal with a certain amount of special causes, but I don’t think you
can build yourself out of these situations.

Gavin Tenold: Is the CETA reference to 1 hour planning available? Where is this cited in the
statute?

James Gall: I don’t recall there being a 1-hour reference. The rules don’t yet say you have to do
1-hour planning. There was a workshop about what it means to plan the system to meet its load.
One option is that we’d have to show from a modeling view that we’re capable of providing this
on an hourly basis. This is still being refined but one option that the Commission has set out
there so far.

Shawn Bonfield: The draft rule is not finalized or adopted. Regarding the draft CETA rules
discussed, here is a link to the WUTC docket where they are working on the

rules: https://www.utc.wa.gov/casedocket/2021/210183/docsets. If you scroll down to
November 10th, you will see a Notice of Opportunity to Comment along with the proposed draft
rules being considered.

Joni Bosh (in chat):

Proposed rule: WAC 480-100-650 Reporting and compliance.

(1) Resource acquisition and compliance. Using electricity for compliance under R
CW 19.405.040(1) and RCW 19.405.050(1) means that a utility:

(a) has acquired renewable and nonemitting resources to meet

its retail electric load, and

(b) can demonstrate compliance as required in subsection (2)

of this section.

Mike Louis: How do we measure resiliency performance?

James Gall: Metric for distribution.
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Scott Kinney: They monitor some other industry metrics but beyond those IEEE metrics, I’'m
not sure.

Heather Moline: The ability of the bulk power system to meet capacity (resiliency always a
response to a very specific event — fire, etc). We’re used to thinking of power supply as the
average customers versus those having a harder time. I think we should consider resiliency as a
local phenomenon.

Michael Eldred: Using Plexos for risk assessment - can you explain this further?

James Gall: Plexos is a power supply model that dispatches resources to load. We’d run that
model stochastically — vary load each hour and generation potential, and randomize inputs
impacting generation. The result would be the amount of hours and MWh above load, this would
measure the market risk we have in extreme hours even though we would be resource compliant.
This test would also validate if we need additional transmission, or if we should acquire
additional generation to lessen this market risk.

TAC Survey Results and Discussion, Lori Hermanson
Lori Hermanson (Slide 3): 53% no to two TAC tracks.

Lori Hermanson (Slide 4): 50% in both tracks and 38% in technical only track, so 85% total.
Based on this we will continue the single-track TAC path we have been using.

Lori Hermanson (Slide 5): 69% prefer about 8 meetings of no more than 3 to 4 hours. You’ll
notice that the Work Plan later has 8 meetings of about 4 hours with lunch.

Lori Hermanson (Slide 6): More data, document and chapters provided. Are there more topics
or areas? Couple: resource adequacy, reliability, climate change, and T&D. These items are
included in one agenda item or another so many are already discussed, such as DER today.

Lori Hermanson (Slide 7): Additional data about right. One person asked for an additional
chart for each strategy, updated climate modeling, hydro area studies and will be included.
Regional western effort for resource adequacy will change IRP process to match it. To comply
with Washington law — focus on low cost. Modernize with WISDOM-P. We are evaluating more
models all the time. Energy Exemplar’s Aurora and Plexos enhancements to DER, storage, etc.
Draft info in 2022. Utilize existing biomass — upgrade for KFGS and responses to IRP.

Lori Hermanson (Slide 8): Last TAC was different with an after-hours TAC meeting geared
towards customers. Several hundred RSVPed and over 100 participated. The top two ideas for
improvement included better utilizing the IRP web site and informational invitation. Newspaper
articles and input from actual customers rather than from outside the service territory.

Lori Hermanson (Slide 9): 2021 process — detailed, appreciated the difficulty involved with two
states. Increased transparency and breaking down technical/complex issues. Remote meetings
and format.
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Lori Hermanson (slide 10): Improvements. Maybe summarize them. Energy Exemplar’s
database — whole new section of available storage options with costs.

Gavin Tenold (chat): Would we be able to get some data, and details on Exemplar’s updates as
they relate to how Avista plans to consider DERs?

Lori Hermanson: Yes, we'll be presenting on resources that we'll be evaluating. It'll be covered
in a future TAC meeting.

Gavin Tenold (chat): Thank you, it would be nice to learn in some detail about the tool’s
updates to DER planning.

Washington State Customer Benefit Indicators, Annette Brandon and James Gall
Heather Moline: Of all the renewable energy, about 10% is in those named communities.

James Gall: 10% of retail sales was met by non-emitting or renewable resources in named
communities. You’ll see this percentage grow because we started this in 2016, but didn’t include
the cumulative impact of energy efficiency already online so this is understated.

Joni Bosh: Cumulative number?

James Gall: Cumulative for energy efficiency since it’s still online, but not for generation — it’s
the production for that year.

Joni Bosh: Drop from 2016 to 2017?

James Gall: I think it was hydro conditions. I’ll look it up and validate that [Results show it was
less generation from Kettle Falls].

Joni Bosh: Located in named communities — is it mostly hydro?

James Gall: Hydro, biomass, wind in named communities; maybe that’s an enhancement we can
make. The chart below includes the requested data from the question in the meeting of
generation types in named communities.

Annette Brandon: Rattlesnake Wind was only online for half of December so this will go up in
2021.
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Named Community Clean Energy
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Joni Bosh: If these are located in Washington, are they dedicated to Avista customers?

James Gall: Yes, we’re using them for our load but if there’s excess, we sell it. Our system is
energy long so a portion will be sold to another entity.

Annette Brandon: If it’s close to our house, we’re more secure based on customer feedback —
easy for them to understand and for us to measure improvements

Joni Bosh: The rules for your CEIP are CBI values or indications that it wasn’t applicable to that
resource selection. You may need to include a narrative about how affordability was impacted by
this resource selection. I think the “why” is the most important. Narrative on how the CBIs relate
to that choice rather than check, check, check. I think this should be applied to all resources not
just energy efficiency.

Heather Moline: We noticed nothing about DERs (distributed energy resources) beyond energy
efficiency.

James Gall: Modeling local solar doesn’t do much in our service territory. Implicit opportunity
cost conversation could be done if you can’t quantify the impact.

2023 Draft IRP Workplan, John Lyons

Michael Eldred: Portfolio optimization, will it be the same as the last methodology as the last?
James Gall: Yes, unless there’s a new cost allocation methodology developed first.
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2023 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 2 Agenda
Tuesday, February 8, 2022

Virtual Meeting

Topic
Introductions

Process Update
Demand & Economic Forecast
Load and Resource Balance Update

Adjourn

Microsoft Teams meeting
Join on your computer or mobile app
Click here to join the meeting

Or call in (audio only)

+1509-931-1514,935268410# United States, Spokane

Phone Conference ID: 935 268 410#
Find a local number | Reset PIN

Learn More | Meeting options

Time
9:00

9:10

9:30

11:00

11:30

Staff
John Lyons

John Lyons

Grant Forsyth

James Gall
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2023 IRP Introduction

2023 Avista Electric IRP

TAC 2 — February 8, 2022

John Lyons, Ph.D. Senior Resource Policy Analyst
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Meeting Guidelines

* IRP team is working remotely and is available for questions and comments

* Stakeholder feedback form
Responses shared with TAC at meetings, by email and in Appendix
Would a form and/or section on the web site be helpful?

IRP data posted to web site — updated descriptions and navigation are in
development

Virtual IRP meetings on Microsoft Teams until able to hold large meetings
again

TAC presentations and meeting notes posted on IRP page

This meeting is being recorded and an automated transcript made

AIVISTA
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Virtual TAC Meeting Reminders

Please mute mics unless speaking or asking a question
Raise hand or use the chat box for questions or comments
Respect the pause

Please try not to speak over the presenter or a speaker
Please state your name before commenting for the note taker

This is a public advisory meeting — presentations and comments will be

documented and recorded

AIVISTA
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Integrated Resource Planning

The Integrated Resource Plan (IRP):

Required by Idaho and Washington™ every other year
Washington requires IRP every four years and update at two years

* Guides resource strategy over the next twenty + years

Current and projected load & resource position

Resource strategies under different future policies
Generation resource choices
Conservation / demand response
Transmission and distribution integration
Avoided costs

Market and portfolio scenarios for uncertain future events and issues

Exh. SJK-2a

AIVISTA
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Technical Advisory Committee

The public process piece of the IRP — input on what to study, how to study,
and review of assumptions and results

Wide range of participants involved in all or parts of the process
Please ask questions

Always soliciting new TAC members
Open forum while balancing need to get through topics
Welcome requests for new studies or different modeling assumptions.

Available by email or phone for questions or comments between meetings

Exh. SJK-2a

AIVISTA
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2023 IRP Process Update

* Draft Work Plan sent with today’s presentations
Are any days of the week better or worse for future meetings?

Based on feedback from last TAC — aiming for shorter and more frequent
meetings

* Intend to file 2023 IRP on June 1, 2023 — allow time to incorporate results of
2022 All-Source RFP

* |daho Extension

Filed request under Docket No. AVU-E-22-01 to file the next IRP on June 1, 2023,
instead of April 1, 2023

January 25, 2022: Staff recommendation to set a public comment deadline of
February 24, 2022, and Company reply due by March 5, 2022

* Washington IRP update on January 1, 2022, with 3 of the 4 requirements —
only Preferred Resource Strategy will not be ready with RFP results

A

~IWISTA
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2023 IRP TAC Meeting Schedule

* TAC 3: Wednesday, March 9, 2022

Preliminary Natural Gas Market Overview and Price Forecast
Preliminary Wholesale Electric Price Forecast
Non-Energy Impact Study (DNV)

Existing Resource Overview

* TAC 4: August 2022

Conservation Potential Assessment (AEG)
Demand Response Potential Assessment (AEG)

Energy Efficiency Inclusion of Social Cost of Greenhouse Gas (WA Only)

* TAC 5: Early September 2022

IRP Generation Option Transmission Planning Studies
Distribution System Planning with the IRP

Western Resource Adequacy Program update

A

~IVISTA
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2023 IRP TAC Meeting Schedule

 TAC 6: End of September 2022
Supply Side Resource Cost Assumptions, including DERs

Ancillary Services and Intermittent Generation Analysis
All-Source RFP Update
Energy and Peak Forecast update

Load & Resource Balance update

e TAC 7: October 2022

Hydro Impacts from Global Climate Change studies

Load Impacts from Global Climate Change studies

DER Study Scope for 2025 IRP

Clean Energy Implementation Plan update

Final Wholesale Natural Gas and Electric Price Forecasts

Discuss portfolio and market scenario options

A

~IWISTA
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2023 IRP TAC Meeting Schedule

* Technical Modeling Workshop October 2022
PRiISM model overview
Risk Assessment overview

Washington use of electricity modeling

 TAC 8: February 2023
Wholesale Market Scenario results
RFP update
Jurisdictional allocation update
Draft Preferred Resource Strategy
Washington 100% clean energy planning standard modeling

Market risk assessment

AN

~IWISTA

Page 137 of 1561



Exh. SJK-2a

2023 IRP TAC Meeting Schedule

* Virtual Public Meeting — Natural Gas & Electric IRPs (February/March 2023)
Recorded presentation
Daytime comment and question session

Evening comment and question session

* TAC 9: March 2023
Final Preferred Resource Strategy
Portfolio scenario analysis
Final report overview & comment plant

Action Items

10 SIVISTA
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11

Key 2023 IRP Dates

Finalize 2023 IRP Work Plan — February/March 2022

Due date for study requests from TAC members — October 1, 2022
Washington IRP Progress Report — January 1, 2023

External IRP draft released to the TAC — March 17, 2023

Public comments from TAC due — May 12, 2023

Final 2023 IRP submission to Commissions and TAC — June 1, 2023

Exh. SJK-2a

AIVISTA
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Today’s Agenda

9:00

9:10

9:30

11:00

11:30

Introductions, Lyons

Process Update, Lyons

Demand and Economic Forecast, Forsyth
Load and Resource Balance Update

Adjourn

Exh. SJK-2a

AIVISTA
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. Service Area Economy

(O Long-run Energy Forecast

. Peak Load Forecast

“Models are predicting what's normal in a world that isn’t normal.”

-Erica Groshen, former head of the BLS and current economic advisor to Cornell University’s Industrial and
Labor Relations School.

Quote from: “Here’s another thing the pandemic messed up: economic forecasts,” by David J. Lynch, The
Washington Post, January 11, 2022

2ivisTA
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Service Area Economy: Non-Farm Employment Structure

Avista WA-ID MSA uU.s.
Pri . Comments
rivate Private
Government Goods G Good
_— overnment oods
17% - 14% VN e * Employment structure very

similar to the U.S.

* Employment dominated by
private services. Without
service sector growth, very
little employment growth

Private will be generated.

Services

71%

Private
Services
69%

* Majority of public sector
employment is local and
related to education.

. 5.6 * If agriculture is considered, it
Avista WA-ID MSA Government U.S. Government would account for about 1%

to 1.5% of employment.

Federal Federal
. 10% 129

\ State

23%

~._ State
23%

Local
67%

Local -
65%

A

+~IVISTA

Source: BLS and author’s calculations.
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Service Area Economy: Non-Farm Employment

102 .
100 Comments
100 < — * Region has recovered from
/ the pandemic faster than
J
98 /—e the U.S.
—
/ ] e Strong growth in ID and an
S %6 vl 98 Amazon expansion in WA
- \ T~ L were important drivers.
1] 94 \ = ,,/"
é / / —  However, the region is still
< / suffering many of the same
o 92 / problems seen in the rest
§ \ / /1 of the U.S.: labor
g 90 7 shortages, supply
2 \/ / disruptions, and inflation.
88 / Shelter cost growth has
/ been some of the fastest in
the U.S.
86 /
85
84
o o o o o o o o o o o i i i i i i i i i i i i
g g g 8 Qq g g g @ g g §q §q @ q q Q@ q q q
Q — I~ > c = oo Q = > o c Q — j~ > c = oo Q = > =
L s £ &8 323386 288 ¢33 &8 3223838 2 8
—Avista WA-ID MSAs —U.S.

A

~IvVISTA

Source: BLS, WA ESD, and author’s calculations.
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Service Area Economy: WA-ID Metro Population Growth

2008-2012: Employment

Growth Slowing = Slowing 2013-2017: Employment
In-migration Population Growth in Avista WA-ID MSAs / Growth Increasing =
Increasing In-migration
2.5% / N
Comments
* Population growth drives
2.0% / most of our customer
\ / growth.
£ * Significantly higher thar_i
2 159 - US grf)wth b.ecause_of in-
o migration. Without in-
ot migration, growth would
g look like U.S.
c
g 1.0% - * Pandemic suppressed
growth in 2021. We expect
arebound in service area
rowth after 2021.
0.5% - g
* Growth is highest on the ID
side.
0.0% -

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

A

~IvISTA

Source: BEA, U.S. Census, and author’s calculations.
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Service Area Economy: Spokane+Kootenai Residentiai

Units Permitted

Units Permitted

7,000

6,000

5,000

4,000

3,000

2,000

1,000

-

. 25 2,327
2,380 - . ,
1,719 1,151 1,482
- 1,205
1,071 1,063
757
972 3,142 3,043 3,252 3,133 3,246 3,237
2,484
2,013 1,924
1,510
=IFI N
2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

M Total Spokane+Kootenai Single Family, WA-ID

B Total Spokane+Kootenai Apartments, WA-ID

Source: Construction Monitor and author’s calculations.

Comments

Strongly connected to
population growth.

Held up surprisingly well in
the pandemic. Recessions
would normally push down
permitting.

Even with strong permitting,
demand has outstripped
supply of housing. This has
pushed price growth to some
of the highest in the U.S.

Apartments and duplexes
have been an important
source of new housing in
both WA and ID. Duplexes are
counted as “single family” in
the graph.

A

~IvVISTA
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Service Area Economy: U.S. GDP Growth Assumptions

Comments
4.5%
* Long-run growth is a function
4.0% \ of population growth and
labor productivity growth.
3.5%  U.S. continues to have weak
productivity growth and weak
£ 3.0% population growth.
s \ * The Fed’s long-run
0 2.5% expectation for GDP growth
T:“ \ has fallen from 2% to 1.8%
c 2.0% \.ﬁrﬁ; e N (yellow line). This is the
E: —=" growth rate assumed from
1.5% 2027 to 2045.
* The assumed long-run GDP
1.0% forecast is lower compared to
previous IRPs. Long-run GDP
0.5% growth must exceed 2.3%
| before forecasted industrial
load will grow.
0.0%
2022 2023 2024 2025 2026
—k—Average Fall 2021 Forecast =@- Current Forecast Average
/
Medium-Term 2 ISTA

Source: Various and author’s calculations.
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Long-term Energy Forecast: Basic Approach

Time

2022 2026 2027 2045

\ MediurYn-Term | \ * }

1) Monthly econometric model by 1) Boot strap off medium term forecast.
schedule for each customer class. 2) Apply long-run load growth relationships to
2) Customer and UPC forecasts. develop simulation model for high/low
3) 20-year moving average for “normal scenarios.
weather.” 3) Include different scenarios for roof top solar
4) Economic drivers: GDP, industrial penetration with controls for price elasticity,
production, employment growth, EV/PHEVs, GDP growth, population growth,
population, price, natural gas weather, and natural gas penetration.
penetration, and ARIMA error
correction.

5) Native load (energy) forecast derived
from retail load forecast.

6) Current forecast is the Fall 2021
Forecast.

A

+~IVISTA
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Long-term Energy Forecast: Growth Relationships

Load = Customers x Use Per Customer (UPC)

Load Growth = Customer Growth + UPC Growth

Population growth is the primary driver J /

. . Assumed to be a function of
of residential customer growth and . .
. . . . . multiple factors; the major
residential growth is primary driver of
. factors can be altered to see
commercial customer growth. i Dacts
Industrial customer growth reflects a pacts.
long-run trend of declining customers.

2ivisTA

Page 149 of 1561



Long-term Energy Forecast: Residential Customer Growth

Annual Residential Customer Growth Rates

1.2% ey
i | Avg. Annual
| | Growth
1.1% +—\
D\ | 2021 IRP 0.80%
| < < N ;
1.0% - e 2023 IRP 0.86%
l \N 2023 WA 0.69%
0.9% - N\
= | | T¥ 2023 ID 1.17%
S 0.8% - IndC . T —
O | I = = - - -
= | : S<s<L_ Comments
= o e
c 0.7% | : e e * From 2027 on, the time-
< | | path reflects IHS
0.6% : population forecasts.
|
: | * The higher growth rate in
0.5% this IRP reflects higher

Medium-Term : forecasted growth in ID.

0.4% t——tm—irmcf—odf
on < LN (Co) ™~ o0 ()] o i (o] o < LN (Vo) ™~ o0 (<)) o i (o] on < LN
o o o o o o o o o o o o on on on on on < < < < < <
O O O O O O O O O O O O O O O O O ©6 6 6 6 66 o
oN o oN oN oN oN o o o o o o oN o o o oN oN oN oN o o o
. . AW _
2023 IRP Residential Customer Growth 2 rIsTA

— = 2021 IRP Residential Customer Growth
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Long-term Energy Forecast: Residential Solar Penetration

Projected Base-Line Residental Solar Customers
12,000
Comments

* Solar penetration similar to
2021 IRP.

10,000

* Current penetration is 0.4%
of residential customers.

¢ 8,000 This is projected to grow to
e 2.5% by 2045.
o /
2 /  Current system size is
O 6,000 / around 7,000 watts, with
= L~ the assumption of 8,900
— L~ watts by 2045
s //
= 4,000 T * This remains a highly
// uncertain projection given
// on-going changes to public
2,000 — e policy.
ap—
o

N 1N W KN 0 O O H N M T N O N 0 O O o4 NN M I

o N & o N o N oH OO oNH oH o o o o on < < < < < <

O ©O o o o o o © © © © o

(o] N o N (o] N (o] (o] N (o] N (o] (@] N o N

— 2023 IRP Base-Line Residential Solar Customers 2 rIsTA

- == 2021 IRP Base-Line Residential Solar Customers
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Long-term Energy Forecast: Light Duty EVs, 2023-2045

Projected Residental EVs

120,000
Comments
* Similar to 2021 IRP.
100,000 * Current light duty EVs are
around 2,600. This is
projected to grow to
80,000 106,000 by 2045.
u>"_: / * Current penetration is
= ,/ 0.3% of household
+ 60,000 7, vehicles. This is projected
= / to grow to 13% by 2045.
/
5/ * This remains a highly
40,000 7 uncertain projection given
P / on-going changes in the EV
- | industry and public policy.
=
20,000 1 ==
=T
O 1 I I
on < LN (Ceo] N~ o0 (<)) o i o o < LN (Vo] N~ o0 N o i o o < [Fp)
o o o o o o o o o o o o o o o o on < < < < < <
© ©O O ©o © o ©O O ©O © © © o ©O © © © © © o
o o o o o o o o (o] (o] o o o o o o o o o o o o (o]
— — 2021 IRP Projected EV ——2023 IRP Projected EV 2rIsTA
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Long-term Energy Forecast: Net Solar and EV Impacts,

2023-2045

Average Megawatt Impact of Solar and EV/PHEV

45
Comments
40 .
e EVs start to dominate
35 load impacts in late
2030s.
«w 30
o]
S
[¢°] 25 "‘
& /
2 20 // ’1
(<)) s’
© 15 ‘
§ / 4"’ —~—
< 10 // > Lad ’!/
/ ” /
5 == > ==
—— iy - - =
‘--O
0 o ===
-5
N < N W N 00 O ©O = N MO < N W N 00 O © = N OO < un
o o o o o o o on on on on on on on on on on < < < < < <
O O O O O O O O ©O O O O O O O O O ©6 ©6 6 o o o
o o (@] o o (9] (o] o o (o] o o o (o] o o (o] o (] (] o o o

—— 2023 IRP Residential Base-Line, Renewable Contribution (Load Reduction)
—2023 IRP Estimated Annual KWH EV Load
=== Net Impact on Residential Load

2ivisTAa
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Long-term Energy Forecast: Native Load

Native Load Forecast, Average Megawatts

Avg. Annual
1,180 EV “Bend” _\ Growth

1,170 \\ - 2021 IRP 0.24%
1.160 AN )l 2023 IRP 0.21%
V4 \ / i
N LT 7 0
1,150 — —- 2023 WA 0.15%
2 // -~
-l.'s - - - 0,
© 1,140 . — 2023 ID 0.31%
‘% = = o - -
% 1,130 L =
= ] =T~ Comments
@ 1,120 e | -
© 7 - * The load level is higher
@ 1,110 - because the medium-
< - term forecast in this IRP
1,100 has stronger economic
and population growth
1,090 assumptions compared
with the 2021 IRP.
1,080
1,070
o < LN (o) P~ o0 (<)) o i o o < LN (Co) M~ o0 (<)) o i o o < LN
o o o o o o o o o o o o o o o on o < < << << < <
©O ©O ©O O © ©O ©O © O © © ©O © © ©O © © © 66 © & © o
N & N N NN ANNNANN AN N SN NG NS NSNS

A
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= 2023 WA-ID Native Load, aMW = = 2021 IRP WA-ID Native Load, aMW
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Long-term Energy Forecast: State Native Load

State Native Load Forecast, Average Megawatts “
row

725 460
2023 IRP 0.21%
v/
720 Ve 455 2023 WA 0.15%
715 — 450 2023 1D 0.31%
"
2 I P ® C t
c //' P S;'io * ID load growth is higher
§ 705 o > 440 o because (1) its population
o / // % growth forecast is higher and
g 700 _~ 435 o (2) lower solar penetration
@ // > compared to WA.
z z
< 695 // 430 A * WA long-term forecast
= // - assumes gas penetration (as
690 ] 425 a share of residential electric
1 customers) is constant. In ID
L~ the model assumes a gradual
685 — 420 increase.
680 415
N < 1N O N 0 OO O = &N N < 1N O N 0O OO O =H N N < N
N N N N N N aNoOY O O OO NHD 0 oo on NH N & & § F T
o o o O o o O ©O © O o = ==
N N &N &N N N N N N N N N NN N NN NN NN N AW

~IvVISTA

—=2023 WA Native Load, aMW 2023 ID Native Load, aMW
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Long-term Energy Forecast: Annual Residential UPC Growth

Base-Line Scenario: Residential UPC Growth Rate

0.5% Comments
y * Avista and EIA UPC growth
0.3% p 4 look different because of U.S.
/ NG o / population shifts to warmer
0.1% A y. regions.
—/ / « Avista UPC dips in 2030 due to
//‘ // the assumption that the
-0.1% 7 7 annual growth rate in real
_~ " residential rate will accelerate
. \\‘ // // from 1% growth from 2027 to
-0.3% R " 2029 to 1.5% until 2045.
\ -~
4/ .
// \ * As noted, it’s assumed WA’s
-0.5% — share of residential customers
e with gas is constant from 2026
“ to 2045.
-0.7%
-0.9%
N N W N 00 O O H &N M g 1D W KN 0 O O 4 &N MO < 0
o o o o o o o on on o on on on on o on on < < < < < <
©O O O O O O O O O O O © O O O O © © © ©6 © © o
(o] (o] (o] (o] (o] (o] (o] (o] (o] o (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o]
—EIA Refrence Case Use Per Household Growth
——2023 IRP Residential Base-Line UPC Growth AIVISTA
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Long-term Energy Forecast: Residential Own Price Elasticity

Comments

* Review of individual studies
and surveys of studies to get a
range of estimates.

Long-term forecast assumes a
residential elasticity of -0.3.

* Restrictions on natural gas
and growth of EVs would
likely put downward pressure
on elasticity.

2ivisTA

Source: Various sources and author’s calculations.
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Long-term Energy Forecast: Conservation Impacts

Average Megawatts

1,400
1,350
1,300
1,250
1,200
1,150
1,100
1,050
1,000

950

900

aMW Load Comparision with Conservation Adjustment

Avg. Annual
/’ Growth
T 2023 IRP No 0.89%
// Conservation
— e 2023 IRP 0.21%
——
"
] Comments
-~
= * Based on historical
conservation behavior.
M < 1N O N 0 O ©O = &N OO T 1N O N 0O 0O O = N OO < 1In
N N N N N N N OO O O O O O O 0O O N ¥ YT O <9 <9 ©9<
O O O O O O OO OO O b b o o o o o6 6 6 o o o
N N N N N N N N N N N N N N N N N N N N N N~
- Base-Line Native Load -—=Base-Line Native Load with Conservation Added Back AIVISTA
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Peak Load Forecast: The Basic Model

* Based on monthly peak MW loads since 2004. The peak is pulled from hourly load data for each day for
each month. The model used for this IRP underwent a major revision after the 2021 IRP.

* Monthly time-series regression model that initially excludes certain industrial loads, EVs, and solar.
However, those are added back for the final forecast. As part of the model revision, the forecasted impact
of EVs and solar were improved for this IRP.

* Explanatory variables include HDD-CDD and monthly and day-of-week dummy variables. The level of real
U.S. GDP is the primary economic driver in the model—the higher GDP, the higher peak loads. The model
allows GDP impact to differ between winter and summer. This separation was improved on in the revised
model, and it significantly changes the results between winter and summer. The revised model shows
Avista is a winter peaking utility until around 2030. This reflects a forecasted summer peak that is expected
to grow notably faster than the winter peak.

* The coefficients of the model are used to generate a distribution of peak loads by month based on
historical max/min temperatures since 1890, holding GDP constant. A starting expected peak load is then
calculated using the average peak load simulated for that month going back to 1890. For the 2023 IRP, the
starting winter peak average uses data back to 1890; the starting summer peak using a 30-year average.

* The long-run growth rate of peak loads for summer and winter are calculated using GDP growth under the
“all else constant” assumption for all other factors in the model.

2ivisTAa
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Peak Load Forecast: Winter and Summer Forecast

Winter and Summer Peak, Megawatts

2,100 BHEERE : m Avg. Growth
|
2, 1 2023-45
0 ' A Wint 0.37%
] inter 5 0
1,900 P S
| L | ()
] - Summer 0.73%
1,800 , /:/ !
j \ / /”’ 1 Comments
1,700 \ = l
a A NV /1 ! . E lue of analysis of
p \ //*\ I I xtreme value of analysis o
E 1,600 / A A 1 winter and summer
&b / \/\/ \ | I temperatures suggests cold is
é" 1.500 / \ J : still a risk.
4 e
N ' : * Impacts of electrification
1,400 - | I policies still being evaluated.
|
1,300 ! I * There is no trended climate in
| : the current forecast.
1,200 : i
| |
1,100 ' !
N O o9 O DN O A M NN O A 0N O A MOl N O « Mm W
A O O O © O O =1 =H = = = N N N &N &N O D O OO N T & <
O 0 © © © 6 6 © o = -IR-E-E-E-- O O OO o © o
"+ "1 NN NANANNANANNNNANNNNAN NN N NG NR- NN
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Peak Load Forecast: Change in IRP Summer Peak

Summer Peak: Current and Previous IRP, Megawatts

2,100
2,000 —
/
//
"
1,900 /
(7] //
% // __
/
2 1,800 —
= //
//
1,700
1,600
1,500
N < 1N O N OO0 OO O = NN OO < 1N O N 0O OO O = N N < N O
N &N NN N N NN NN “ O OO0 OO OO O O O N N ©F ©¥F ¥ 8 99 9IS 9 <
O O O O O O O O ©O O O O O O OO 0O b b6 6 oo 6 o
N N N N N N N N N N N N N NN N N N N N NN N N N
—=2021 IRP Max Summer =—=2023 IRP Max Summer iA-‘EiilSTA”
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Peak Load Forecast: Change in IRP Winter Peak

Winter Peak: Current and Previous IRP, Megawatts

2,000
”
1,950
/
] //
1,900 — ]
// /
// "
(/ //
2 1,850 —— 1
wfd | ]
[} // ———
o | =]
Q 1,800 —= e
2 —//
//
am—
1,750
1,700
1,650
N < 1N O N 0O OO ©O = N N < IN O N 0O OO O == N N < I O
o o o o o o o on on on on on on on on on on < << < < < < <
O O O O O O O O O O O O O 0O 0O 0O O O oo o o o o
(oV] o (oY ] o (oY ] o (oY ] o (oY ] o (o] o (o] (o] (o] (o] (o] o o o o o o o
——2021 IRP Max Winter —2023 IRP Max Winter 2ivisTa
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Exh. SJK-2a

Questions?

A
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Load & Resource Balance Update

Avista, Electric Technical Advisory Committee

February 8%, 2022 — TAC 2

James Gall, Electric IRP Manager
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Exh. SJK-2a

Major L&R Changes Since 2021 IRP

* Load forecast

* 30 MW industrial demand response (Washington Rate Case Settlement)

* Chelan County PUD purchase
~88 MW or ~54 aMW equal to 5% of Rocky Reach and Rock Island projects

2023 2026- 2031- | 2034-
2030 2033 2045

Existing Slice 5% 5% 5% 5% 5%
April 2021 Contract 5% 5% 5% 5%
December 2021 Contract 5% 10% 10%

2IVISTA
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System Capacity Position

Western Resource Adequacy Program not included at this time

Megawatts

400
300
200

100

(100)
(200)
(300)
(400)
(500)

(600)

1 Hour Peak Load & Resource Position

___________________________________________________________ m January -
August
""""""""" 2027 2030
J: 162 J:- 196
————————————————— A:127 .- - —-- A 190 ---------
2040
________________________________________________________________ J:353 =
A: 405
N M < F U O N 0 O © ™ N M <& UV O N 0 O ©O ™“(N O ©&« v
AN N N N N N N A O OO OO O MmO Ok OfOoO6fo0o §@ S & < <
OO O O O O O O O O O O 0O 0O 0O 0O 0o 0o 0o 0o 0o o o o o
AN AN N N N AN AN AN AN AN AN ON ON ON ON ON N N N N N N N o«

Exh. SJK-2a

Peak Planning
Criteria

16% winter PRM
7% summer PRM

Operating reserves
(~6%)

Regulation (16 MW)

A
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Megawatts

System Planning Energy Position

400
300
200

100

(100)
(200)
(300)
(400)

(500)

Energy Load & Resource Position

® January
August

m Annual

2022
2023
2024
2025
2026

2027

2028

2029

2030

2031

2032

2033

2034

2035

2036

N 0
™M o™
o O
N N

2039

2040

2041

2042

2043

2023 IRP will energy planning constraint beyond annual

2044

2045

Exh. SJK-2a

Energy Contingency
Metrics

10t percentile hydro
90t percentile load

2023 IRP will update
contingency metrics
for wind/solar
variability (TBD in
future TAC meeting)

A
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Exh. SJK-2a

Monthly Planning Energy Position

800

m2025 m2030 =2040

| | I |I.||||||I I I I I I
| AR
(200)
cC o) E a

600

400

Average Megawatts
N
o
o o

(400)
S O s S 3 % & B8 3 o
> o0 = < = 5 7 o © =z A
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Exh. SJK-2a

2030 Washington CETA Planning

 Draft rules were released January 19, 2022

* Creates a planning standard for renewable energy using two compliance
mechanisms

Must plan for renewable generation equal to or greater then 80% of retail load to qualify
as primary compliance by 2030

Remaining retail load must be offset using Alternative Compliance

Alternative compliance could be an unbundled REC, energy transformation project, compliance
payment

* Planning standard time step and risk level is not defined in the draft rule

AIVISTA
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Exh. SJK-2a

Avista Clean Energy Position for Planning Standard
(strawman)

Monthly retail load vs generation comparison

Renewable generation exceeding monthly retail load qualifies as alternative compliance
On/off peak estimates could be used

Expected Case Methodology
Median Hydro
Expected Loads

Historical average wind/solar if available
Resource allocation
Existing hydro (PT Ratio)
Wind (PT Ratio + WA purchase hourly Idaho share of energy)
Solar (allocated to WA)
Kettle Falls (PT Ratio + WA purchase hourly Idaho share of energy, 95.4% qualifying)
New Chelan PUD contracts (PT Ratio + WA purchase hourly Idaho share of energy)

7 PT Ratio is ~65.5% Washington, and 34.5% Idaho AiVISTA
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Exh. SJK-2a

2030 Monthly Accounting lllustration (WA Only)

lllustration Purposes Only

Washington Share
Month Sales WA Net Hydro Wind Solar| Biomass Energy Total Primary| Alternative
Forecast| PURPA| Retail Exchange Renewable Compliance| Compliance
Load fromIldaho Generation

Jan 801 21 780 362 62 2 27 84 537 537 -

Feb 822 24 798 333 66 4 26 80 508 508 -

Mar 688 27 661 348 70 5 23 78 524 524 -
Apr 647 28 620 519 66 7 15 81 688 620 68
May 582 25 558 706 55 8 0 78 847 558 289
Jun 600 19 580 730 58 8 10 82 888 580 307
Jul 600 17 583 498 45 9 23 74 650 583 67

Aug 668 15 653 279 46 8 26 70 429 429 -

Sep 664 16 648 252 49 6 28 63 399 399 -

Oct 583 19 564 259 60 4 27 69 419 419 -

Nov 636 19 617 308 68 2 27 79 484 484 -

Dec 752 21 730 377 63 1 29 80 549 549 -
Avg 669 21 649 414 59 5 22 77 577 516 61
79.6% 9.4%

Note: “Energy Exchange from Idaho” includes wind, biomass, and “new” Chelan PUDs contracts

SIVISTA
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Exh. SJK-2a

Current Annual CETA Energy Position

100% >
90% s
'g 80%
9 0%
E 60%
O
E 50%
o
.E 40%
8 30%
o
o 20% mmm Primary Compliance
mmm Alternative Compliance
10% —Primary Compliance Goal
0%
AN ™ < (9] (o] N~ oo (e} o ~— A (a2} < 0 (o] N~ [0} (o)} o ~— AN ™ < ()
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Introductions and Process Update, John Lyons

Thackston, Jason: And the insights that you bring to the conversation. We take we
take those comments and this interaction seriously. It's not just to check the box kind of
thing. We really do spend some time internally after these meetings. Going through the
feedback and making adjustments as appropriate to the way that we're approaching our
integrated resource plans. Thank you for your commitment to this process and for
making the time to be part of it. And | look forward to what we have on the agenda
today, so I'll hand it back over to John.

Lyons, John: OK, well hopefully you all are seeing the banner that says recording and
transcription. If started, we have set that up. We finally got that going for Teams and
hopefully that'll give us more robust meeting notes. We will have to go through and edit
them because it does bring up some curious versions of what it hears. James, if you
want to pull up the slides. I'm John Lyons. | work in the planning team for the integrated
resource plan. Pull up the next slide, we'll do brief introductions and go over meeting
guidelines. We do have a new person on the team, Mike Hermanson, and we'll see if
Mike wants to pop his camera on just for a second there. So there he is. Mike came to
us from Spokane County, right?

Hermanson, Mike: Correct?

Lyons, John: He is going to be doing analytical work particularly with CETA, so you're
going to see him a lot on the meetings for the integrated resource plan and the CEIP
meetings that will be coming up. | don’t know Mike if you want to say hello to everyone.

Hermanson, Mike: Oh yeah.
Lyons, John: Put you on the spot here so.

Hermanson, Mike: Hello, I'm glad to be involved in this work. It's interesting and
dynamic works so I'm looking forward to getting involved in it.

Lyons, John: Welcome Mike and again it's another person you can reach out to if you
have any questions about the IRP. Meeting guidelines — we are still working remotely.
We are getting closer to going back into the office which will be nice. This is a
stakeholder feedback forum, so we will share all responses at the TAC meetings. If you
ask us questions between meetings, or there's something to reach out about, we will
bring those back into the TAC and share it. We also will be reporting all of these
significant comments in an appendix with the IRP. If it's something like when's the next
meeting timing those we don't do, but if it was say more of a technical question, like
wind resources in Montana. Those we would share with everyone. We are updating the
website on that and we're going to try to formalize a format for submitting questions and
comments that might be easier. We have the data that will be posted on the website as
it becomes available and we are going to do an updated version of descriptions and
navigation because last time was the first time we put a lot of data out there. And it was
tough to navigate since we had so much of it. We are going to be virtual on Teams with
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recording and the transcripts until we're back to being able to hold large meetings in the
office, and we will still be adding the transcription and call in for people that can't travel
or just want to make it to a part of the meeting. And we already talked about the
recording. If you want to hit the next one, James.

Lyons, John: A couple of reminders on this. Remember to mute your mikes unless
you're speaking or asking a question, unless you have something really interesting you
want to share with us. You can also use the raise your hand function or the chat box for
questions or comments if we don't get to him right away. Usually we're waiting for a
pause, the Avista team are watching those two. Add those in there and those also get
included in the notes. If you can, please state your name before commenting so it
shows up on the transcript. | think it usually does a pretty good job of picking up who it
is with this transcript function, but it does help for everyone since we aren't live to be
able to see each other. It is a public advisory meeting and the comments and
presentations are going to be documented and recorded. So just as a reminder of that.
Next slide, please. This is just showing what the IRP is for those of you that are new
and a refresher for those of you have been with us for a while. It's required every two
years. It still is every two years in Idaho, and Washington it's now every four years with
an update at two years. That's a change with CETA, the Clean Energy Transformation
Act. It guides resource strategy. We traditionally have done 20 years. We've been
extending that to 2045 for the last two IRPs to coincide with CETA so we can get those
and effects. It's a current projected load and resource position which will be talking
about a little bit later. And then we look also at resource strategies under several
different future policies, so we have an idea of where things are going. There's a lot of
discussion right now about natural gas and where that's going with policy and
Washington. We don't ultimately know where it's going to end up, so we end up doing
scenarios to be able to figure out if it goes down different paths. What will that mean for
our resource selection? We also look at different resource choices. Conservation and
demand response get treated as regular resources. Whatever the best resource that's
the most cost-effective meets all policy guidelines. We have transmission and
distribution integration and will be talking about that more in later meetings. We end up
with a series of avoided cost which is important for developers and people with new
energy projects, so they know what they're up against. We also do market and portfolio
scenarios for those uncertain future events. So, if we have a world that becomes
electrification in say 2040 or 2030 What's that going look like differently for the market?

Lyons, John: OK James. The TAC, what we're talking about here, it's the public
process of the IRP. It's where we get all the input from those participating. Some people
participate in the entire TAC, others just in the parts they are familiar with. Maybe it's on
renewables or demand response. And then there's those of you that we appreciate that
participate in the whole process, but it's where we have different ideas. We give you the
information, and then we ask for feedback to make sure what we are doing makes
sense. We do have a wide range of participants. Again, there are some people involved
in the whole process, some just in parts. If you have a question, just speak up and ask.
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Because we're used to this, so we will sling around acronyms and other things rather
quickly because we're so used to it. But if you got a question just speak up on that. If
you know of other people that would like to participate, we've gotten several here in the
last week or so where the people sent an email saying | think this person would like to
participate and just let us know. And there's no formal way to get on the TAC, you just
send us an email or call us, and we'll add people that want to participate. It is an open
forum, but we try to balance the needs of an open forum with getting through our
agendas. You'll notice that these this is a shorter meeting than we've traditionally been
having, so that was feedback we got at the end of the last IRP. We do welcome
requests for additional studies and different modeling assumptions, so we have a way
we set things up, but if there's something else you'd like to see or different tweaks to
that just let us know. And the teams are available by email or phone. For questions or
comments between meeting my name and number are on the website and email
address. And you can always start with me and | can get you to the appropriate person.
Next slide, please.

Lyons, John: A little bit of an update for the 2023 IRP. We sent out the draft work plan
with today's presentation. We had talked a bit about that last meeting, but now you have
a copy. Think about it and we will be soliciting feedback on if there's some days of the
week better or worse for future meetings. You'll notice a lot of the future meetings will
just have the month and year so will be able to move that around. Traditionally, it's
Tuesday, Wednesday, or Thursday. We try to avoid Monday and Friday meetings,
because that's bad form and it's usually tough for getting people on that, but it seems
like usually it's either Tuesday or Thursday.

Lyons, John: We intend to file a 2023 IRP on June 1%, 2023, which is a few months
after our initial filing time is, but that's to allow time to incorporate the results of the
upcoming all source RFP. We have filed an extension with Idaho, because Washington
has an update, so we filed that request and we've got the docket there, AVU-E-22-01.
And hopefully | have that hot link set up correctly, and that's to file it on June 15, 2023
instead of April 15t. Idaho staff had a recommendation on January 25" to set up a public
comment deadline of February 24" and Company reply comments by March 5. If you
have comments, you can go into that docket and it explains how to comment on that.
This is just giving us more time so we can get that data in there. For those of you that
were participating in the last IRP, we had to do an update a month after it was published
because the last RFP contract was finally signed. And in Washington there is an update
instead of a full IRP with four requirements. Idaho is every two years after you publish
your last one. Washington, it's going to January 1t and it'll be every four years. Actually,
| do need to change that to 2023, not 2022. And the only thing we wouldn't have ready
would be the preferred resource strategy because we won't have that final piece done.
Next slide James.

Lyons, John: And here's some of the upcoming meetings so you can see the next one.
We do have a date scheduled for March 9. We'll have the preliminary natural gas
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overview and price forecast, the preliminary wholesale electric price forecast, the early
results of the non-energy impact study that we're having done by DNV. So that's
something that in the last CEIP and in the last IRP we had talked about measuring
those non energy costs and benefits.

Lyons, John: Thanks, we're very good at figuring out what costs are for doing things,
but when you come to those other issues that are a cost, but it's not one that we can’t
quantify through a market like say, environmental conditions, human health and
comfort, things like that. This is a study that's going to be in there, so that'll be
interesting to see some of the results on that. And then we'll also have an existing
resource overview. So, looking at our different hydro and thermal and contract facilities.
4™ TAC meeting will be in August. We've got the conservation and demand response
potential assessments by AGE and the energy efficiency inclusion of the social cost of
greenhouse gas. That's a Washington only issue. So, you can see these are shorter
meetings, so that should be more like this one where it's two and a half, three hours.
Fifth one will be in early September. We've got generation resource options for
transmission planning, distribution system planning and an update on the Western
Resource Adequacy program.

Lyons, John: And next slide. So, we are having a few more of these TAC meetings, but
hopefully much shorter. End of September, supply side cost assumptions including
distributed energy resources, ancillary and intermittent generation analysis, and update
to the 2022 all source RFP to show what we've gotten for bids and where we're headed.
Energy and peak forecast and balance update to show what we have and what we are
projected to need in the future. 7" TAC meeting in October. Hydro impacts from global
climate change study and the load impacts as well. The study scope for distributed
energy resources, that is a fairly large topic to be able to get that data so we're going to
be on the scoping on that. | know it may not be as quick as some people would like, but
you know, we are trying. We want to do a good job on that and make sure we're getting
the right information in the right study that will have an implementation plan for clean
energy. That's part of CETA. The finalization of the wholesale gas and electric prices,
and then we'll get into the scenario options for portfolios in different markets. Then there
will be a technical modeling workshop also in October that'll be the PRiSM model
overview. So, every question you wanted to ever ask James about how our model
actually picks the different resources, risk assessment overview, and the Washington
use of electricity modeling. So that's one where this is more of a highly technical
meeting, so we may not have as many people at that, but if you want to listen to it and
you're not very technically involved with it, you're still welcome to do that. | don’t know
James if you had anything else to share about that one.

Gall, James: Real quickly, can you hear me?

Lyons, John: Yes.
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Gall, James: OK, just make sure because | can't unmute or mute myself. When we get
closer to that that time, we may want to think about having a long meeting? What |
mean by long is a 4-hour meeting to go over all the topics. Or do you want to split those
up, so it'll be interesting to get some feedback once we get closer to that that time to
see how we want to proceed. Because | don't know if everybody is going to have the
same interests in those tools.

Lyons, John: Those four hours will fly by.

Gall, James: But that's what I'm scared about is 4 hours of me talking about models.
That could be scary.

Lyons, John: Well, last time we actually had a really robust conversation because
people were interested because you generally don't get the time to really dig into some
of those issues. After that, we'll have the eighth TAC meeting in February. It's a lot
more, but most of these presentations will not take that much time. Wholesale market
scenario results, the update for the request for proposals for all sources, and
jurisdictional allocation updates. As we've had more of a split between Washington and
Idaho for their energy policies, we're finding that we may need to allocate resources
differently. Traditionally it's pretty much been a 65% Washington and 35% ldaho split,
but now we're getting new resources for Washington to meet CETA rather than to meet
traditional load. We're going to be we're working to see the best way to set that up with
the Commission Staffs. And then we'll have the draft preferred resource strategy, what
we think we're going to need over the next 20 years. Resources, size of resources, and
timing of them. And the location for some of the resources or rough locations at least.
And then we'll have the Washington 100% Clean energy planning standard modeling
and how we're going to do that. And the market risk assessment. We'll have a virtual
public meeting like we did last time. It'll be either in February or March of 2023, and it'll
be both natural gas and electric IRPs, so there will be a recorded presentation, and then
we'll have an opportunity for daytime comments and questions and night time, and |
imagine we'll do like last time where they'll be a general meeting for everyone and then
we'll break out into smaller subgroups so that people can ask questions on those.
James, anything else you want to include on that?

Gall, James: No, | think we're good on that. More to come. We got to figure out how
this is going to work. We learned some lessons from the last time we did our public
meeting and hopefully we can apply those to this next round and get better quality
feedback and greater participation.

Lyons, John: It went out to quite a few people. It was a pretty big meeting for us. Ninth
TAC meeting in March of next year will have the final lockdown preferred resource
strategy. The results, the portfolio scenarios, and an overview of the final IRP, get
comments on the plan and then the action items. Those action items are the things that
we want to get to. They're important, but we either ran out of time, or if they're just not
quite ripe yet. Things like laws that have been passed but the rules haven't been made
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yet. Those we do the best we can getting through them, but we may not. We have to
wait till they're finalized. And these are some of the key dates. All of these dates, as well
as quite a few others are in the work plan, but these are the important ones for the TAC.
Finalization of the work plan will be February or March and then we'll send that to the
commissions. It's not a requirement anymore, but we find it is quite useful to keep us on
track and to let the TAC and the Commission's know where we're going in this process.

Lyons, John: Due date for study requests from the TAC members will be October 1%,
2022. If there's something that comes up a little later and it's something we can do
quickly or with studies we already had, we would try to do that. But basically October 15,
If you have a list of studies, let us know as soon as you can. Because the quicker you
set those up, the easier it is for us to be able to work those into the process and have
time to think about them. January 15t will be the Washington IRP progress report again,
will have 3 of the 4 items done except for the PRS and then we would file an update
when those are done, the external draft will be released to the TAC on March 17", so a
nice Saint Patrick's Day surprise for the TAC, a draft IRP to read. And you'll be able to
comment on the entire IRP or sections that are that you're interested in. They'll be due
back March 12, We tried to give as much time as we could on that, and then the final
IRP submission to the Commissions and TAC will be June 15, 2023.

Lyons, John: So for today's agenda you've gotten to listen me drone on for the
introductions and the process update, and then we are going to go onto the ever-
exciting demand and economic forecast from Grant Forsyth. And then James will be
talking about the load and resource balance update and we plan to wrap up by 11:30.

Gall, James: Yeah, and we will try to take a break after Grant’s presentation and that
way we can all rest assured that we're ready for the next topic.

Lyons, John: You have to calm down from the excitement of an economic forecast. |
know I'm looking forward to it.

Gall, James: Yep. | know. Alright Grant, are you ready?

Lyons, John: OK.

Demand and Economic Forecast, Grant Forsyth

Forsyth, Grant: | am ready. | will share my screen here once if | can. Make that happen
just one second. Can you see my slides everybody?

Kevin Keyt: Gotcha.
Hermanson, Lori: Yep.

Forsyth, Grant: OK, and just to confirm this is the full slide, not the presenter settings,
correct?
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Hermanson, Lori: Yes, it looks like it.

Forsyth, Grant: OK just want to make sure I'm using two screens and sometimes that
happens. So, for those of you don't know, I'm Grant Forsyth the company’s economist. |
focus on the load forecast. And so this is a presentation | give for essentially every IRP
process, and it is essentially going to look at what's the structure of our economy, what's
been happening in our economy, and then we move on to what is the current energy
forecast for the IRP. And then, what is the current peak load forecast for the higher peak
and keep in mind, all of this is preliminary. As we're going to talk about these forecasts
are based on my regular biannual forecast that | do for the revenue model. | bootstrap
off that for the IRP, and so I'm going to update that forecast in the next month and so. |
may integrate that in when that's finished, and so again, these numbers are preliminary,
but my suspicion is they won't change that much if and when | update my regular
biannual forecast and integrate this in so again. Everything here is preliminary, but |
suspect it won't change much. So what we're going to talk about today is really kind of
three topic areas. We're going to review the service area economy mostly so we're all
on the same page about what it looks like in a big picture sense. I'll spend a little bit of
time talking about how we've recovered from the pandemic. Once that's established, will
talk about the long run energy forecast. This is, you know, essentially coming up with a
native load forecast for the IRP out to 2045. And then we'll move into the peak load
forecast, which again is designed to be a long range forecast out to that 2045 period.

Forsyth, Grant: Now the thing to keep in mind as | work through this is, it is actually
both the long run energy forecast and the peak load forecast have gone through major
revisions since we finally got a break from the brutal cycle of back-to-back IRPs. | had
some time to go back and review the long run energy forecast and the peak load
forecast and was able to make some changes that needed to be made, and in particular
on the long run energy forecast. | now have it broke out by jurisdiction, so there's a
forecast for Washington. There's a forecast for Idaho. And those are combined to get
the aggregate. Forecast on the peak load forecast. Since I've now been at Avista for 10
years, | have more data to work with in terms of peak load than when | first came here
and | was able to do a more careful job of evaluating winter and summer and building
that into the model. And you do get a noticeably different answer when you remodel that
based on the longer historical series | now have available.

Forsyth, Grant: Now the one thing | just want to say is this whole process gets judged
both internally and externally and | just want to remind everybody that the world is in a
state of flux as we all know and this is a quote from Erica Groshen. She's the former
head of the Bureau of Labor Statistics and now she's at Cornell and she was quoted in
an article in the Washington Post newspaper and the title of the article is: “Here's
another thing that the pandemic messed up, economic forecasts”. And her quote was
‘models are predicting what's normal in a world that isn't normal”, and | think that's just
something to keep in mind as we go through this. Remember, I'm forecasting out to
2045. Literally anything could happen. And it's even harder to know whether you're

Page 180 of 1561



Exh. SJK-2a

going to be in the ballpark when the current period is so in flux. It's just something to
keep in mind as you go through this, and you're judging me, which | expect.

Forsyth, Grant: Let's talk about the service area economy. A great way to do this is to
look at the employment structure. This is a pie chart showing non-farm employment
structure for both Avista metro areas we serve in Washington and Idaho because that
represents the bulk of our customers. And that's the Spokane area, the Coeur d’Alene
area, and the Lewiston - Clarkston area. We compare that against the US. If we look at
the top two circles for the Washington and Idaho MSA areas, we have about 70% of
employment. Non-farm employment is in services. It's about the same for the US.
Government about 17%, it's 15% for the US. Private goods, and this is manufacturing
and construction primarily, it's 14% and it's 14% for the US. As a structure, we look a lot
like the US and we're really a service-based economy as | like to remind people
constantly. When we talk about economic growth if services are not growing it's going to
be really hard to generate employment growth, both regionally and nationally.

Forsyth, Grant: It's also fun to talk a little bit about government because you know
government gets everybody worked up. If you look at that government slice and then
break out government and those are the next two pie charts below. If you just look at
government, 67% of government in our service territory is local government and it's
about the same for the US. And it turns out the vast majority of local government is
actually education, that's the biggest driver of local government and if you look at the
federal side which everybody gets worked up about, they seem to think half the country
works for the federal government. It's not true. Federal employment is only about 10%
locally in our service territory, 12% in the US. And this has actually been declining. State
employment, about 23% for both the region and the US. And keep in mind, even within
state employment, a lot of that is education. When we think about government, really
most of it is local and state and most of that is connected to education.

Forsyth, Grant: Now if you look at agriculture, so this was non-farm, but if you were to
integrate agriculture into this it's probably about 1 to 1 1/2 percent of employment in our
service territory. The one thing to keep in mind though, it might be a small share of
employment, but it is a really big generator of income in our region. In fact, most of the
agricultural products that are grown in our service territory are actually exported
overseas because a lot of that is wheat. It's a huge income crop, even though as a
share of employment it's relatively small. It's still important to the region's economy.

Forsyth, Grant: OK, let me stop there any questions? Hearing none, let's talk about
how we've recovered. This is an important discussion, because when we did the 2021
IRP, the pandemic was in full force, there was a lot of uncertainty about how this was
going to impact both the economy and load, and actually we've recovered. | think more
robustly than what | had expected, and as we'll talk about later, this does impact what
the native load forecast is compared to the last IRP. But the good news is, the region
that we serve, the Washington and ldaho metro areas — v majority of our customers has
fully recovered from those lockdown effects with the pandemic. We're actually doing
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better than the US as a whole, at least through December. And what this graph is
showing you is the employment level in both in our service territory and the US relative
to February 2020, which was the last normal month before the pandemic hit. And what
you can see then is all the future employment levels index to February 2020 and where
we currently stand, and you can see that we've regionally fully recovered. The US is still
about 1 to 2% behind where they were in February 2020, so they have a bit more
catchup to do, which is good news and does impact a little bit.

Forsyth, Grant: The native load forecast from the last IRP to the current IRP, because
we've recovered in a way that is a little bit faster than | had expected. When | did the
last IRP, the expectation was for a much more severe, longer term recession than we
actually had. Technically the pandemic recession was only two months, which was
dramatically shorter than what | had figured in the last IRP. Strong growth in Idaho in
particular is one of the reasons we're back above where we were before, slightly above,
thanks to Idaho which has really had exceptional growth. It was one of the first states to
more than fully recover from the pandemic lockdowns. The region still is suffering some
of the problems we see in the rest of the US. We have labor shortages, supply
disruptions, issues with inflation and in particular one of my concerns in terms of our
overall recovery is inflation pressures and our region are a little bit worse than the US as
a whole because shelter costs, housing prices are rising here at a rate that's perhaps
some of the fastest in the entire country. And that's exacerbating some of the inflation
pressures in the region. But generally speaking, on the employment side, we have
recovered. Any questions about that?

Woodward, Jim (UTC): Hey there, Grant this is Jim Woodward with the UTC staff. Can
you hear me OK?

Forsyth, Grant: | can.

Woodward, Jim (UTC): Hi thanks, | just had a really quick question. When you say
shelter costs, you may have actually said what that is generally. I'm used to seeing like
the cost of housing costs. Is that how you are using those two terms.

Forsyth, Grant: Yep. Yeah, I'm sorry, that's economist speak and | apologize for that.
So, in the index is the price indexes whereas the CPI or the personal consumption
Expenditure index which the Fed uses.

Woodward, Jim (UTC): It's anonymously.

Forsyth, Grant: Shelter refers to housing costs, and it's actually a very broad measure
of housing. It's both the cost of housing. It's imputed rent and actual rent on rental
housing. And in the broadest sense, it also would include the things that go into a
house, and so shelter as I'm using in this case, it's a pretty broad measure. But if you
want to narrow it just to housing both rental housing and housing that people can buy,
single family homes, there's been a lot of price pressures here in that area. So even
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before the pandemic started home prices here were rising quite a bit faster than overall
inflation and were some of the highest in the US pre pandemic.

Woodward, Jim (UTC): Great.

Forsyth, Grant: And it's also been the case for quite some time in the region that rental
costs on actual rental housing has been rising quite a bit faster than overall inflation.

Woodward, Jim (UTC): Thanks Grant appreciate the clarification.

Forsyth, Grant: You bet. One of the reasons why we have some extraordinary home
price pressures and rental pressures in the region is that our population growth is
actually considerably faster than the US as a whole. And unfortunately, | can see that |
left out the legend on this. The red bar is Washington - Idaho MSA population growth.
So that's the population growth occurring since 2007 right in our metro service territory.
The black line is what's been occurring in the US, so the black bar is the US as a whole.
The red is the Avista area. | want to point out that we've been growing much faster than
the US. Excluding that period from 2010 to 2013 where the region was trying to recover
from the pandemic. | mean the Great Recession from the Great Recession, right. And
then as we recover from that, you can see population really accelerates above the US.
And what's important to point out is this is due almost entirely to in-migration. It's not
that our region is producing more births over deaths than the rest of the US, that’s not
what's driving our population growth significantly above the US, it is people moving
here. That's the primary driver. If in-migration slows or stops, our population growth is
going to look more like the US than it does now. This is important because in-migration
is driving a lot of our customer growth. It's the primary driver of our customer growth and
that's factored into our long run IRP forecast. One of the important or key drivers in that
long run energy forecast is the assumption about population growth, because that's a
big driver of residential and commercial growth.

Forsyth, Grant: Now just a couple things to point out here. You'll notice for the US and
2021 how low that is. In 2021 the US had the lowest population growth rate, probably in
recorded history point 1.1%, which is essentially from a statistical point of view zero.
What we've observed with the pandemic is that it's suppressed. First, that is organic
family formations and accelerated deaths. That had a pretty big suppressing effect on
US population growth. But it's important to point out that the US population has been
declining pretty steadily since 2016. Even in our region, even though we did much better
than the US as a whole in terms of population growth, it does appear to have dropped
based on OFM estimates for 2021. That's the office of Financial Management in
Washington. Which means we were also affected to some extent by maybe,
suppression of the natural rate that is births versus deaths. In other words, births
declined, deaths went up, and it may also impact people's ability to migrate as well.

Forsyth, Grant: Now, my guess is that things will rebound in 2022 as the pandemic
starts to get a bit more under control and people are able to move around a bit more
and maybe a bit more comfortable in family formation. That is having children, but
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again, in the long run the dominant factor is going to be to what extent in-migration
continues in our service territory. If you were to break out the Washington side from the
Idaho side, there's no question it's growing much faster in ldaho. And as we're going to
talk about later, the forecasts that I'm using in the IRP for population which comes from
IHS Connect, it's a national and international forecasting service, they're showing much
more population growth for a much longer period on the Idaho side of our service
territory then on the Washington side. Any questions about that?

John Barber (Guest): Grant this is John Barber, what do you attribute the in-migration
to? Is there a simple answer or is it just a complex series of things that are bringing
people into the area?

Forsyth, Grant: | think its multiple things and that's a reminder for me to make a couple
other points about this. | would say part of it is, even though our housing prices have
been rising pretty rapidly compared to other regions of the country other larger urban
areas, Spokane still looks pretty attractive in terms of home prices here, relative to what
the home prices are in some bigger urban areas people are moving from, which means
that it still looks pretty affordable to them. They can move to an area that now has world
class healthcare both on the ldaho side and on the Washington side. We've got an
actually pretty diverse educational system here. Both K through 12 and college. Really,
a pretty astonishingly good mixture of public and private. It's an amenity rich area in
terms of outdoor activities and | also think we're going to start to pick up people who are
capable of now working remotely and would like to live in a smaller urban area. Some of
it also is also demographic. I've looked at some data using the IRS statistics on changes
of address on tax returns. The IRS actually has a great data set on how people are
migrating. They can track people through tax returns. We might also be capturing a lot
of older people who maybe don't want to live in an area where there's less health care
that it's more advantageous to move to a place like Spokane that isn't super huge but
also has closer access to health care. And so, | think it's multiple reasons. What's
interesting though, is if you look at this IRS data, everybody assumes that people
moving here are coming from California, which is not really true. | mean, California is.
You know if you look at where the biggest locations people are coming from. California
is one of the largest, but it turns out that regionally in our service territory, we're picking
up a lot of people from other places in Washington and other places in Idaho that are
moving here. What we're getting is a lot of interest, state migration and so most people
moving to Spokane County are actually coming from someplace else in Washington or
Idaho. And then the next biggest would be California. Does that answer your question?

Hermanson, Lori: Do we have questions? | was going to see if we had any other
questions because | think | missed a hand earlier which is no longer out. But anyway, if
anybody has any questions, jump in.

Forsyth, Grant: OK.

Hermanson, Lori: It looks like Joni has questions.
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Joni Bosh (Guest): Yeah, that was my hand before. Thanks this is Joni Bosh with the
Northwest Energy Coalition. | think you've partially answered the question | had which
was on the previous slide.

Forsyth, Grant: Yeah.

Joni Bosh (Guest): If you could break apart the Idaho and Washington components
and create similar charts and then on the previous slide it looked like in terms of the
index. We dropped and stayed about .45 index points all the way through and | was
wondering, is that because of the Amazon expansion? Or what is that main driver for
that steady difference?

Forsyth, Grant: Yes. Thank you for pointing that out because that's in my comment box
and | forgot to mention that. So, if you broke out Idaho and Washington from this, Idaho
is about four or five percent above where they were in 2020, February 2020, and that
really reflects kind of a different political approach to the pandemic. Fewer lockdowns,
fewer restrictions, and so forth. On the Washington side, what's interesting about this is
that up until recently, when Washington Employment Security Department revised their
employment numbers, Spokane looked like the US that we were about 2% below. But
when they revised their numbers for Amazon and this is to make a long story short;
Amazon, for reasons of confidentiality, does not report their employment by county. So
that meant the Employment Security Department has to estimate it. When they did that
estimation and added it into Spokane, it really shifted the numbers around so that
Amazon expansion has had a material impact on where we are in terms of recovering
from the pandemic and when you get those estimates into the data series, Spokane by
itself is back to 100 index, meaning they're back to where we were in February 2020.
So, the Amazon thing is material. It really did move the numbers.

Joni Bosh (Guest): OK thanks.

Forsyth, Grant: You bet. But it's just important to leave you with this idea that you know
our customer growth is highly dependent on people moving here that we're not immune
to the demographics of the country where people are delaying marriage and having
fewer children. That's here as well, so that in-migration component is a primary driver of
these red bars. Being above the black bars which are the US.

Hermanson, Lori: Grant, it looks like we have another question from Art.
Forsyth, Grant: You bet, Art.

Art Swannack Whitman County Commission (Guest): Grant, I'm curious if we're
seeing a slowdown in that in-migration because my daughter and son in law were
looking at moving over here to the Spokane area for an engineering job and the housing
costs here for rent was $1,000 a month more than it was where they're at in the Lacey
Olympia area? Sorry.
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Forsyth, Grant: That's a good point. And yes, | think it's possible. Did the home price
growth that we've had; remember, we've received national attention for this region's
growth in home prices, it's again some of the highest in the US. | got a call last week
from a New York Times reporter working on a story on this issue. It's garnered a lot of
attention, but yes, | believe that if the greater growth in home prices don't subside, it will
curtail some of the in-migration. Because what's happening is there's been a decline in
affordability. And even for people coming from a larger urban area. Maybe a younger
couple coming from a larger urban area that housing prices now maybe looked too rich,
and so that's entirely possible and the other thing that's an unknown in terms of the
housing market is the Fed is switching gears and most central banks around the world
are. They're going to start raising rates that really has the potential to slow home price
growth, but | don't necessarily think it's going to create that kind of giant correction we
saw in the Great Recession. When you saw home prices actually declined substantially.
What we may be left with in the region is permanently higher home prices. But maybe
hopefully not growing as fast. But yes, that could have an impact on in-migration.

Art Swannack Whitman County Commission (Guest): They didn't act on it because
the pay wasn't quite as good here and the cost was going to be significantly higher so
they stayed on the West side.

Forsyth, Grant: No and I'm starting to hear that anecdotally from other people as well,
and that is a possibility that in-migration will slow. The other thing affecting this
potentially is how growth management is handled. We have a particular type of policy in
Washington on growth management that's also potentially affecting what's happening
with home prices and buildable lots as the growth management area shrinks. That's
been a big topic area on the West side as well, so that’s how housing evolves. |
absolutely agree. Could it impact the in-migration we've enjoyed in particular? It could
cause it to start to slow. Now how | factor that in, it's a tough call. Basically, I'm relying
on these long-range forecasts from IHS Connect to give me guidance, but remember
those can change from one IRP to the next. Does that answer your question?

Art Swannack Whitman County Commission (Guest): Yes, it does, thank you.
Forsyth, Grant: OK, so.
Lyons, John: Grant, a question on if there's any age breakdown for the in-migration.

Forsyth, Grant: No, and that's interesting. | have not been able to get an age
breakdown on the in-migration. | will say with the IRS data does you can calculate the
number of exemptions, which is essentially people. You can kind of calculate an
average adjusted gross income from the data, and so | would say the typical household
moving here and the people moving here, it's a household of 2, roughly and their the
adjusted gross income on average looks to be pretty similar to what the area median
household income is, which is around $60,000. So that's the other thing | think there's a
perception that everybody moving here is from California and they're rich and turns out
based on the tax data I've looked at, probably isn't true. But in terms of the age
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breakdown, that's harder to get at. But if you look at the demographics of our territory
and the fact that it hasn't shifted dramatically. This in-migration suggests to me that
you're having migration probably across a broad range of ages. Would be my guess.

Forsyth, Grant: If we look at the service area economy, one of the things connected to
population growth is permitting and we have seen some interesting permitting activity
that's occurred, that really started as a result of the Great Recession was an increasing
share of apartments to total permits. Now the blue bar here is single family and
duplexes and condos. Single family homes, duplexes, and condominiums, and there's
not that many condominiums. It's mostly single-family homes and duplexes. | lump them
together. That's in the blue, showing the total amount of permitting of single family and
duplexes and the red is the total number of units permitted of apartments.

Forsyth, Grant: One of the things you can see in, and this is for the Spokane Kootenai
area which is the biggest component of our metro area that we served. What we've
seen in this expansion cycle leading up to the pandemic is a pretty good clip of
apartment building. And | think what happened is that coming out of the Great
Recession, it was easier for builders to get loans to build apartments than it was single
family homes. And part of that reflected the ultra-low vacancy rates in apartments in the
region, which incidentally are still very low, even though a lot of new apartments have
been built. So that's one thing is that we are definitely seeing a lot of, either duplexes or
apartments being built. Now the other interesting thing which | did not expect and this is
again something that's affecting this IRP forecast compared to the previous IRP, is
normally when you have a recession, there's quite a big hit to permitting activity. This
did not occur. So, in 2020 | would have expected permitting to fall noticeably. In 2021 |
would have also expected it to be weak because of the lingering effects of the
pandemic. And you were not seeing that. We've seen really robust permitting activity all
through this downturn, which is highly unusual. And you're seeing pretty steady single
family and duplex building, but you're definitely seeing a lot of permitting for apartments.
And what we've seen in 2020 and 2021 is a lot of that permitting activity has shifted to
the ldaho side. In particular, you're seeing a lot of stuff being permitted in the Post Falls
area. So, let me let me stop any questions about that?

Forsyth, Grant: What's interesting though, even with permitting holding up it, there's
not enough building activity to really have an impact either on raising vacancy rates or
slowing the home price growth. Some of that also reflects supply disruptions increasing
the costs of duplexes and single-family homes. But they held up surprisingly well. And
that also because of that, you're going to see a little bit more robust native load forecast
than what we saw in the previous IRP because in the previous IRP | assumed this
event, the pandemic. The recession would have a depressing effect. And we just didn't
see it occur. Questions about that.

Forsyth, Grant: OK. Moving more into thinking about the forecast part of this, one of
the things | need to think about when | do the forecast, both the five year forecasts that |
do twice a year, but | called the medium term forecast, and the longer term forecast,
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which is part of the IRP. Which in this case the longer term would be 2026, | mean
2027, to 2045. | have to make some assumptions about long run GDP growth. This
graph shows what I'm assuming. Under the current medium-term forecast, which goes
out to 2026, which | did in the fall of 2021. That black line is showing what the
assumption is of GDP growth that in 2022 it'll be about 4% and it's going to gradually
decline down to about 2% as we move out to 2026. The red thing just shows if | was to
calculate that current forecast, what would that look like? What hasn't changed much?
And incidentally how | calculate this forecast for GDP growth. It's an average across
many different forecasters. | like to do that as a consensus forecast, and so what I'm
doing is essentially measuring how this consensus forecast is changing over time. And
since | did, the forecast in the fall compared to the current average across forecasters, it
hasn't changed much. And so that is essentially what I'm doing for that medium-term
part of the forecast. But what it's also important is what | assume about the long-term
GDP growth, which in this revised long-term forecast model that I've developed, is now
an explicit variable. Before it was of an implied variable, now I've made it much more
explicit in the model and in the current assumption | used the Fed’s projection of long-
term GDP growth, which is 1.8%. This is actually lower than the previous IRP, which is,
| think, closer to 2%. And so, one of the things to be aware of as we think about long
term projections, is people's perception or estimate of long-term growth in the US
continues to decline. And that's because long-term GDP growth is a function of two
things. Population growth and labor productivity growth. US population growth is at
historic lows. Many people think it might recover a bit but will remain very low, probably
under half a percent. Productivity growth now is in that 1 to 1 1/2% region, so labor
productivity is noticeably lower than what it was prior to the housing bubble bursting
prior to the Great Recession. And so, a combination of factors, both demographic and
connected to labor productivity is gradually pushing down both the Fed’s and other
forecasters thinking about what long term growth is in the US. A few years ago it was
around 2 1/2%, then it fell to 2%, and now we're below 2% for the long run and | want to
point out that's pretty important because it has important implications for the long run.
Forecasts of industrial load. And what | estimate right now is for our long run industrial
load to really grow in any meaningful way, long run GDP growth would probably have to
be above 2.3%. We're below that, and so in the IRP now the projection for the industrial
side is no, or slightly negative growth going forward, because we're just not going to
have enough growth to support. Industrial production regionally compared to maybe
what they need based on historic norms. Any questions about that? It's important to
point out that long run assumption matters for what the industrial forecast looks like.

Woodward, Jim (UTC): Hey there, Grant this is Jim Woodward again — Washington
UTC staff. Per what you just said, and | think your last note in your comment box, I'm
assuming that this whole discussion currently is excluding any sector to sector change,
namely like building electrification effects, things like that were just. Is that the case?
We're just talking about traditional drivers of industrial load, OK?
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Forsyth, Grant: That's right. Yes, excellent, exactly. And so the purpose of the model
that | have is just to establish a baseline look. You can run scenarios so we can say OK,
what happens if the long run GDP growth is higher than that. What does that mean? But
it is based on sort of more traditional linkages. That's absolutely true.

Woodward, Jim (UTC): Great thanks Grant.

Forsyth, Grant: You bet. Any other questions about that? OK, so let's talk about the
long-term energy forecast and the basic approach here. There's a major revision of this
based on feedback from the last IRP. In addition to pressures associated with
instructions going their own way from a policy point of view. But just kind of as a big
picture though, there's two components to this. There's what | call medium term
forecast, which I've already referred to. And again, the medium-term forecast is this
forecasted | do on a biannual basis, twice a year for the company’s revenue and
earnings models. The most recent forecast, that's what | used to bootstrap off of for the
long-term forecast, which covers that period 2027 to 2045. The medium term is mostly a
set of econometric models. It forecast basically use per customer and customers by
schedule, by customer class and so in residential, commercial, industrial and street
lighting. Under each one of those classes there's a whole bunch of schedules and |
have essentially anything from complicated to a simple econometric or forecasting
models that forecast out to 2026. And again, it's customer and UPC (use per customer)
forecasts. The idea is once | get the customer forecast and the use per customer
forecast, | can multiply them together to get that load number. | assume a 20-year
moving average for normal weather. That's built in, but in this new version of the model
we do have the ability to change that assumption in the long-term component of the
model. The economic drivers that go into the medium term, we've got GDP growth,
industrial production which is connected to my assumption of GDP growth, employment
growth which is connected to the population forecast. There are variables for price,
natural gas penetration, and then there's an ARIMA error correction that goes into most
of the models trying to take into account those variables that | can't measure directly.
Now | will say on the price side. Price as a variable, it's mostly in the Idaho side, prices
falling out as a significant driver at least in the medium term on the Washington side.

Forsyth, Grant: Price is difficult to handle. I've talked to a lot of my colleagues at other
utilities trying to get an estimate of elasticities specific to your utility. Turns out to be
really hard to do and so we're going to talk about how | handle that later. Once | have
this forecast for the revenue model, | essentially say based on historic norms, that's a
retail forecast. Based on this retail forecast, what would be the equivalent native load
based on historic relationships so | can at least get a native load forecast out of that,
and then the current forecasts that I'm using for this medium term is fall 2021. I'm going
to update this forecast next month and probably with James’ permission, will integrate
that as the new medium-term component. That's why this current one is called
preliminary. Let me stop, any questions about that?
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Art Swannack Whitman County Commission (Guest): Great. The question that was
just asked a minute ago was essentially what factors haven't been put into the model
that are coming at us such as this whole clean energy transformation and how that
affects. Well, it'll be government, industrial and everybody is building if they're forced out
of natural gas.

Forsyth, Grant: Right.

Art Swannack Whitman County Commission (Guest): And | don't know how you
quantify that, but | sure see that there's going to be some difficulty in figuring out what
rate you can put those changes into place and make them work.

Forsyth, Grant: Yes, and in fact this is quite a long conversation. We've had many
conversations with Tom Pardee and James Gall about this, so in the simulation model
for the longer-term thing | do have the ability to alter the assumption about natural gas
at the residential level. | can make some assumptions about how natural gas may be
treated in the future, and it primarily affects directly the residential side, but in the model.
| have a correlation variable, or a correlation connection, between residential and
commercial because they move very closely over time and | want to make sure that
stays the case in the simulation model. By altering the assumption about how much
natural gas there is on their resident residential side, it by correlation will also affect the
commercial side. Although | can't say it's not a direct effect, it's sort of an assumed
indirect effect. So, there is a way to think about that in terms of how natural gas might
impact the load side of electricity. The one thing | would oh go ahead, sorry.

Art Swannack Whitman County Commission (Guest): | was wondering, does that
include the rate with which you can realistically adopt and supply that change? Or is that
something way bigger OK?

Forsyth, Grant: It's up in the air, so again there's not enough policy clarity at this point.
For me to build in an absolute is what we're going to assume. This is the way policy is
going to go. It just doesn't seem policy has fully formed enough to build in an absolute
with confidence.

Art Swannack Whitman County Commission (Guest): Good. Wow.

Forsyth, Grant: Natural gas adjustment. But we can't say within some bounds if it turns
out this way, what would it might look like if it turns out this way, what it? What might it
look like in terms of electric load?

Art Swannack Whitman County Commission (Guest): So | should be able to require.
OK, yeah, like you said, it's a big conversation and a lot of logistics just to get it done, let
alone if it gets done, thanks.

Forsyth, Grant: You bet, and to your point about the industrial side, | don't have a good
adjustment process yet for what those restrictions on natural gas would mean for
industrial load. It's within the context. The model I'm using is more built into the
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residential and commercial side than the industrial side. One of the things we don't
know is, as this policy evolves as a matter of economic and industrial policy in the
States, will industrial users be treated differently than residential or commercial users?

Art Swannack Whitman County Commission (Guest): And there's an in between
group. | mean I'm going to pick the government side, but | just thinking about our
courthouse that's heated by natural gas. How do you set up a system for that kind of
building that will use just electricity to do the heating and cooling?

Forsyth, Grant: Right, Yep.

Art Swannack Whitman County Commission (Guest): And, | just think of all the
supply chain issues we got now, and it just keeps rolling in my head and I'm going to
stop before | go too far.

Forsyth, Grant: No, | agree, and this is something that, Tom Pardee, who's our gas
specialist and James Gall, who's IRP manager, we've talked a lot about this. The
problem is one, getting that policy clarity. And the second thing is getting the modeling
right and do you have the enough data? They're not just company data, but individual
user data. To really model that correctly. Now I'm going to call James out a little bit,
James | think you've done some work on what would the aggregate load impacts be if
we had to electrify, haven't you done some work on that?

Gall, James: Grant, we did a little bit of scenario analysis in the last IRP and one of the
challenges we're seeing here now with the Climate Commitment Act in Washington is
what is the price signal going to look like for that conversion and trying to estimate? You
don’t know what customers are going to switch and what customers are not going to
switch. Part of that challenge is we need to on a gas IRP look at what that cost forecast
is for. One you know allowance purchases, but also renewable natural gas and other
clean gas sources, so it's hard to know. So, until we complete the gas IRP, how much
electrification is likely given the opportunities and options that the gas side of the
business has to lower their emissions we're in a state of flux where we're going to need
to rely on the gas IRP to inform the electric IRP as we go along. And right now, how
we've situated that is the gas IRP should have a preferred resource strategy and that
should inform the electric IRP. He has since the process and electric IRP has been
delayed a few months, so we should have some intelligence over the end of summer or
early fall on what we think could be that shift in load.

Forsyth, Grant: Yeah, and since it did come up last year, let me talk about the
assumption of weather. The forecast really assumes a 20-year moving average. So, in
other words, each year | update a 20-year moving average with the most recent year of
weather data and that gets used as what we call normal weather. So that means in the
current simulation that I'm going to show you today the long-term look. I'm assuming the
most current 20-year moving average is essentially holding for that whole period. Now
the way I've redesigned the simulation model, though for doing the long-term forecast is
we can change that. | mean, in other words, we can assume like | did last year, some
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sort of trended moving average rather than a static moving average for the whole
period. But | know that there's where | think, James | think we're working with some
people to figure out what's the best way to handle this so that as we think about weather
changes over time, we're all handling it in a uniform way. Is that correct James?

Gall, James: Grant, sorry for the delay, can you repeat the question? | have some
Teams issues to deal with.

Forsyth, Grant: OK so | want to address this. You know I'm assuming in this baseline
the 20-year moving average. For that I'm currently using for the medium term that holds
over the whole long term, but | would just point out that the new redesigned simulation
model allows me to have a trended 20-year moving average rather than a static one.

Gall, James: Correct.

Forsyth, Grant: But right now, it's just static because we're trying to think about what's
the best way to handle this uniformly across all of our work. Is that correct?

Gall, James: Correct. And one of the issues we're trying to wrestle with we are going to
be studying later in the IRP process. Different climate futures and what we want to do is
have this baseline and then when we look at different climate futures, we want to align
those with our hydro assumptions. We're conducting a study right now where we're
looking at different temperature futures and their impacts on hydro conditions and we
want to make sure that the study we use for the hydro condition estimates match the
temperatures who want to use in the load forecast scenarios. For right now, it's as Grant
described, but we will be doing a scenario later this summer that shows some
alternative looks.

Forsyth, Grant: Yeah, so | wanted to point it out because this has been a point of
controversy in the past. And to let everybody know, the model I'm working with has
some ability to change from a static to a more dynamic look at weather, but we're going
to keep it static until we get a uniform approach which James just discussed.

Gall, James: Yep.

Forsyth, Grant: Go ahead, James, if you're going to say something.

Gall, James: No, Jim Woodward had a question, his hand is up, go ahead.
Forsyth, Grant: Oh, go ahead.

Woodward, Jim (UTC): Thanks James. Thanks Grant. | may know the answer to this
question. Part of it is encapsulating the exchange | just heard. We went from a
discussion of the 20-year weather dataset to getting a little bit into climate change a
couple of times, but this is really just preview of coming attractions. For folks, myself
and others on the line, who may have more modeling focused questions about
scenarios we should probably hold our powder till those TAC sessions. Is that fair to
say, versus have that discussion now?
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Forsyth, Grant: It would be. | mean if you want to be kind to the Economist, you'd
probably be better to compile those concerns or questions for where we can talk about it
in a more detailed meeting.

Woodward, Jim (UTC): Sure, OK. Just wanted to approach it appropriately.

Forsyth, Grant: Thanks. This was a big topic of conversation last year, but again, if |
think if we could just delay that a little bit until we ourselves have more information
about kind of how we're going to go, that'd be great.

Woodward, Jim (UTC): Will do, thanks.

Forsyth, Grant: OK, so the long-term part, it's a bootstrap off the medium-term
forecast. What I'm doing is applying long run load growth relationships, develop a
simulation model and that enables me to make certain changes. We can develop high
low scenarios, but it also allows us to say OK, what if rooftops solar is higher or lower
than we think it's going to be? We can talk about what happens using price elasticity if
prices rise a lot faster in real terms than we think, or maybe slower. The impact of ebbs,
GDP growth, population growth. And so even though we live in a complicated world and
there are thousands of variables impacting the load, we can take a big picture look at
key variables and how they might move the load around if we changed those
assumptions. The idea is that when we think about load, you can think about load as
customers times use per customer. Or alternatively, we can think of load growth as
being approximately equal to customer growth plus use per customer growth, and so
the style of the model I've developed — that long term component is the ability to
change assumptions about customer growth that's in the model. We can change
assumptions about what we think about population might be to higher or lower than the
IHS Connect forecasts.

Forsyth, Grant: The model is also built around what a UPC growth, so we can alter
factors that might affect use per customer growth, such as price, elasticity and what's
happening to the real price of energy over time. The basic structure of the model is to
build around customer growth and use per customer growth for each customer class
and then have the ability to make changes in factors that impact UPC or customer
growth. So that's another way to think about this long-term part of the model that I'm
essentially bootstrapping from the medium-term forecast to get. To show you what the
model is currently generating based on inputs, here is residential customer growth. |
always start with this. This is what's assumed in the model based on population growth.
If | was going to pick one single large driver, it's this assumption that really has a big
impact on what loads going to look like in the future is this idea of population growth and
how that feeds into customer growth. What you see here is the current assumption for
residential customer growth. The 2021 IRP was assumed a few years ago. And the red
is what's currently assumed. You can see the outlook for customer growth is higher than
in 2021, and this really reflects, | think, primarily an upward revision from IHS Connect
about what population growth is going to look like in the future, in particular on the ldaho
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side and they've definitely moved upward. There's a bigger than a big upward revision
for their population growth in Kootenai County, and you can see this over here. If you
look at the 2023 Washington, if we think of the IRP, the average annual growth rate
over this time period for the current IRP it's about 0.7% for Washington, but it's about
1.2% for Idaho. That's actually a big difference, so this upward revision in what we're
expecting in this IRP reflects what's really happening on the Idaho side.

Forsyth, Grant: Now the question I've got on this and it is how much growth can north
Idaho take before you begin to have that decline in in-migration. That art was discussing
because you simply run into housing price problems and congestion problems that
maybe make the area less advantageous for people to move to. These are long term
forecasts. There are factors out there that could affect this, but | have to make an
assumption. This is the assumption that's currently in there and again driven by those
IHS Connect forecasts. Let me know if there are any questions about that.

Forsyth, Grant: OK, | will just say that if IHS is right, north Idaho will fundamentally
change in the next 20 years. It'll be almost unrecognizable if they're correct. Again, just
to keep in mind the medium term, that's from that medium-term forecast that we just
discussed. After 2027 on that's longer-term forecast where I'm really relying on those
IHS Connect forecasts. To guide what residential customer growth is going to look like
and the other thing | would point out, the reason why this residential assumption is so
important, because | built into the model a direct correlation between what happens with
residential customers and what happens with commercial customers because they're
highly correlated over time. If you talk to developers, population growth and household
formation is directly tied to commercial growth. Focusing on the residential side, one of
the key things here is residential solar penetration. This has generated a tremendous
amount of discussion in the past. It's speculative, it's really hard to know how solar is
going to go. It depends on a combination of consumer preferences, consumer income,
subsidies at the state and federal level. What we see here is the assumption that's built
into the model really hasn't changed from one IRP to the next.

Forsyth, Grant: Our current penetration rate is about 0.4% of residential customers
who have rooftop solar. This is projected to grow to about 2 1/2% by 2045, which
incidentally by a lot of regions that's pretty high. The current system size is around
7,000 watts. | assume in the model that system size will grow to almost 9,000 watts by
2045. I'm assuming here that there's going to be some technological innovations that
allow maybe more solar to be generated on rooftop installations compared to the past,
but again, this is highly uncertain, and subject to all kinds of complex policy factors,
pricing factors, and then what we've seen in the pandemic also supply chain issues. OK,
let me stop any questions about that?

Woodward, Jim (UTC): Hey there Grant, Jim Woodward again, just wondered on this
slide. | guess a couple terms | see on the slide residential, solar and you've used rooftop
solar a couple times. Just wondering if this forecast, namely those percentages, factor
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in. You know additional vehicle or vehicles like community solar and other initiatives like
that, if that question makes sense.

Forsyth, Grant: Yeah, so this is just customer owned and this is what | would consider
traditional solar projects on people’s rooftops. Now community solar is interesting and
that is on the generation side and James is that correcting?

Gall, James: That's exactly right Grant, so we're trying to come up with what is the
forecast of our customers demanding energy, so we have to take this into account from
a behind the meter point of view, and then on the supply side will evaluate different
options to serve those customers from a resource point of view. But you got it right.

Forsyth, Grant: OK.

Woodward, Jim (UTC): Gotcha, so from an accounting perspective, sounds like you all
are tracking that that other item, but it's just not accounted for here.

Forsyth, Grant: Correct.

Woodward, Jim (UTC): Great thanks.

Forsyth, Grant: Yep.

Hermanson, Lori: Grant, it looks like we have one more question.
Forsyth, Grant: Yep.

NWR, Gavin Tenold (Guest): Grant this is Gavin Tenold and we install quite a bit of
solar on this this grid. I'm wondering if you've been talking to your renewables division.
I'm a little surprised by the system size there of 7,000 watts. A big part of our work now
is installing these smaller systems that builders are using to meet the new Energy Code.

Forsyth, Grant: OK.

NWR, Gavin Tenold (Guest): I'm installing smaller systems. In fact, some large
developers are now going to this just as standard on their homes so 3600 kilowatt.

Forsyth, Grant: That's really kind of interesting. | didn't know that.

NWR, Gavin Tenold (Guest): I'm just kind of curious. | would just encourage you to talk
to your renewables division about the quantity of interconnections they've been
receiving in the last calendar year since the new code went live on February 1, 2021.

Forsyth, Grant: OK.

NWR, Gavin Tenold (Guest): | suspect there's a bump. | don't know if it is in your data
for 2022.

Forsyth, Grant: Yeah, that's a great question.
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Forsyth, Grant: I'm establishing the baseline based on Avista's own database of
customers that have installed systems. 7,000 watts is the median system size, so that's
why I'm using. Now the fact that you're having these smaller systems installed, it's
interesting, I'd never heard that, so | need to look into that. And because the data that
I'm starting with ends in 2020, | would not have yet observed that bump.

NWR, Gavin Tenold (Guest): OK, the bump wouldn't have come until Q3 2020.
Forsyth, Grant: OK.

NWR, Gavin Tenold (Guest): But it's significant. We got a lot of purchase orders for
these little 3,600 kW systems and we're out there putting them in a pretty big way.

Forsyth, Grant: OK, that's interesting. Let me ask you a question. If people start out
with a smaller system, does it increase their probability of expanding the system later?

NWR, Gavin Tenold (Guest): | don't have the information for that yet, but it's doable.

Forsyth, Grant: OK. Because that's the other thing that's hard to get a handle on is,
you start with a small system, but it's technology and prices change. Maybe you could
add a lot more. That's a harder thing to get a sense of. And I'm thinking out loud as an
economist, if you already are doing something, the probability of expanding that might
be higher. If you already have experience with it so, I'm thinking out loud to myself. | will
need to talk to some folks about that because the data | have will not have shown that
yet. But that's good to know. Anything else? Solar is another tough one that's generated
a lot of discussion in the past. Again, not a big change from the 2021 IRP, the focus is
on light duty EVs because | just don't have a lot of good information about larger duty
vehicles. Now we do have some electric buses and so forth on the system now through
the Spokane Transit Authority. But it's still relatively small. Most of them are going to be
light duty based on current estimates and | need to talk to our specialist on this, Rendall
Farley. Current EVs in our service territory are light duty around 2,600. This is an
estimate projected to grow to about 110,000 by 2045. Current penetration is about 0.3%
of household vehicles | estimate are some kind of light duty EV and this would be
projected to grow to 13% by 2045. Now here's the thing before everybody starts, you
know maybe going berserk for some reason. This is a highly uncertain thing, and this is
something we've talked about in every IRP.

Forsyth, Grant: There's a lot of changes going on in the EV market. You see a lot of
the big car companies are expanding models they're going to have available, including
pickup trucks. And | don't joke, that's important for our service territory. They're making
bigger investments in the ability to produce. How that's going to develop is uncertain,
but they're also being constrained by supply constraints. Even pre pandemic there were
issues about who's controlling key resources, China versus US versus Russia versus
other countries needed to build electric vehicles. The current assumption, just like the
previous several IRP's, is that we're not going to start to see a big ramp up occur until
we get to mid to later 2020s or 2030s. But again, that's just the assumption I'm making
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based on what we're observing currently. There's a lot of uncertainties around this, so
let me throw that open for questions.

Lyons, John: Wait, we got a question out here Grant.
Forsyth, Grant: Fire away.

Joni Bosh (Guest): | think it's me. This is Joni again from Northwest Energy Coalition.
Is your projection your top estimate? The medium of, the median size of a range of
adoption. Do you have a range or an assumption as well on what each EV might use
annually? Is that going to be shown in a further slide?

Forsyth, Grant: Yes, that's a great question. This was another interesting topic area,
and so I'm assuming right now based on my discussions with Rendall Farley something
just over 3,000 kilowatts a year per vehicle. And this is light duty mostly household
owned. Now, oh go ahead, I'm sorry.

Joni Bosh (Guest): One of the questions that | have is how much did you consider that
people might put solar on to charge their cars and what that effect would be.

Forsyth, Grant: We're going to talk about that in just a second. Just hold on to that, and
| think the next slide might help us segue into that discussion.

Joni Bosh (Guest): Perfect thank you.
Hermanson, Lori: Grant, we have a couple more questions. Phil, do you want to go?

Forsyth, Grant: | want to respond to the previous question so just give me a second.
They're the National Bureau of Economic Research, which is, some of you probably
know about and some of you don't know, it's nonpartisan. It produces a lot of the
cutting-edge research for economics in the US. They produced a paper recently that |
sent to my colleagues. They did a study of how much energy electric cars use in
California. Excuse me, I've lost my professor voice that | used to have so | lose my
voice easily now. This study went out and essentially got data from utilities in California
and looked at households that had EVs. And what's interesting about it, is that they
found that EVs we're actually using a lot less energy then what had been expected. And
they think the reason for this is you have a lot of households that have not gone
completely EV, and so they're substituting still with gas powered cars. And so, you get
into this issue of is that 3,000 kilowatt hours a year? Is that too high? Is that too low? Is
that an average over the long run? Because the current estimates from that study,
which | thought was quite good, suggests it's lower than that for now, but | went ahead
and again based on the expertise inside the company, the number I'm using is 3,000.

Joni Bosh (Guest): OK thanks.
Forsyth, Grant: So next question, sorry about that. | just want to clarify that.

Phil Jones: Can you hear me Grant? This Phil Jones.
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Forsyth, Grant: Yes, | can. Hi Phil.

Phil Jones: Nice to talk with you again. I'm not on the Commissioner bench anymore
interrogating you. This is hopefully much more informal on this one. Obviously, | talked
with Rendall a lot. You're in the alliance. And just a couple of things. One, | urge you
and Rendall, and | go back and forth on EV adoption rates in in your service territory.
I'm a little more ambitious. When we look at announcements from GM and Ford and
Rivian, to say that 50% of the vehicles will be electric in 2030 maybe 100% in 2035. You
know your curves here are a little bit too conservative. | think | see a lot of the adoption,
so we have the vehicle side and infrastructure side. I'm going to talk about both. On the
vehicle side, I'd urge you to be a little more aggressive both on the light duty side and
on the medium-heavy duty side. | think the growth rates are going to be bigger and |
think you need to start planning for that both from a load and resources, but just from a
flexible load management point of view. That's bigger than what you're doing right here
with a long-term energy forecast. I'd be happy to go offline and talk with you and
Rendall about this. The evidence is coming in faster than you think. The other thing you
need to think about is battery size is getting bigger. Spokane, | grew up there, and |
know that people drive light trucks so the Ford F150s, the Silverados, the Rivians are
going to come in a big way and probably in Spokane you're going to have more light
trucks as a class as a percentage of the registered vehicle fleet than sedans, compacts
and even SUVs. So, the battery size Grant on an E Hummer, for example, is it can go
up to 185 kilowatt hours. The battery on the Honda Clarity | drive now is only 17. The
battery on the new SUVs coming back or 85 kilowatt hours. So, you just have to run the
math. You have to make some assumptions on what percent of the fleet in Spokane is
going to be trucks as EVs. And | think Rendall in your team are doing this, but | just urge
you to be a little mindful. | wouldn't trust that California data. For example, | think there's
going to be a lot of kWh consumption at home and in public charging. So that's point
number one. Point #2 is on the infrastructure side, on the medium-heavy duty side. This
is going to happen a lot faster than you think, and it's really tough for you to model as an
economist because there's no data or very little data now. | agree with you on that. But
there are firms like Daimler. There's a lot of emerging data right now where you can go
and Rendall can talk to GM and Daimler and with the F-150 coming out fleets are
electrifying all over the place. We're going to see a lot of fleets in Washington state
electrify, so it's important to start modeling that a little bit more. At least get some
sensitivities going where you can do a high, medium and low, because | can tell you I'm
working on a project now for electrifying the West Coast corridor. Interstate 5, so we're
talking about perhaps 60 to 80 sites, probably 8 in the state of Washington that will have
3.5 MW charging hubs, and that's on I-5. So just think about 1-90 and with the new
Amazon Service center and more service type economies you are going to have some
MW level charging sites being sited in your service territory. | would project there's a
high likelihood of that happening. If you could start thinking about the medium-heavy
duty case a little bit more, both on the Interstate side out on I1-90 and 395 as well as the
fleets based in Spokane, because you have a lot of warehouses there. | think that would
be a good thing, and then the final point is just think about the infrastructure. Maybe this
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is more for James or your distribution engineers, but think about what kind of
infrastructure and the demands that's going to make on, especially for medium-heavy
duty, not so much on light duty. In the beginning, but if you get penetration rates up
above what you're talking about, 13% by 45. If let's say you get a 25% penetration rate
in the 2030 to 2035 period when your resource adequacy assured, what does that do?
Both 2-year RA numbers and then what does that do to? Certain feeders and certain
circuits that could be overloaded, so just a few thoughts.

Forsyth, Grant: | appreciate that Phil because one of the problems with the EV thing is
there is a lot of uncertainty. There's also policy uncertainty and trying to get a sense of
how you should model this. But | will definitely. We're keeping notes here. This is being
recorded, so we can definitely sit down with the Rendall and talk about how this may
need to be altered or how we need to do a scenario here, because | will tell you as we
look at the energy forecast, ultimately this ramp up that we see in the later period does
have a big impact on what load looks like in the future, and if it comes sooner, | think
what you're suggesting is it'll come sooner, it does move things around.

Forsyth, Grant: Yep. Any other questions?
Hermanson, Lori: Grant you have another question from Art.

Art Swannack Whitman County Commission (Guest): | was going to follow on what
Phil was saying. | don't necessarily agree on the heavy-duty side. | sit on the state
freight board. And what we're hearing there is that Paccar doesn't have anything even
on the books for an electric truck, but what they're looking at is a Hydrogen electric,
some type of vehicle in that order. But the medium duty local delivery trucks, the guys
that are in there in the business are saying that's coming pretty fast. And | think Phil's
right on target. | think the infrastructure issue is going to be your biggest issue to do any
of this, and it's going to be power generation and it's going to be what size line do you
get to the house because if you want a fast charger you need a 50 amp dryer circuit. If
you're going into trucks and other stuff, that's going to be a whole other animal.

Forsyth, Grant: That's good to know because what we assume about EVs and what we
assume about rooftop solar also filters into the peak load forecast. Having some sense
of how things are really going to materialize is going to be important for that forecast as
well. Anything else?

Hermanson, Lori: Jim, do you want to go?

Woodward, Jim (UTC): Thanks Lori, thanks Grant, great discussion so far. | have a
comment and follow up questions. Good discussion with Phil and Art and others on this
forecast and | what I'm hearing is this seems like it's an area of further discussion of
more modeling sensitivities. Granted, that's probably not yet right, as we go forward, but
you know interested in seeing what scenario options your team might propose. The
question | had, Art actually referred to this, briefly on the hydrogen side, and this is more
of an accounting question. Any options and scenarios looking into hydrogen and
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hydrogen infrastructure. Is that actually on Avista Gas IRP side are those questions
better reserved for those channels since I'm kind of new to the Avista fold here?

Forsyth, Grant: Right. | will tell you there is nothing in and what I'm doing sort of
generating this base for James. There's nothing on the hydrogen side and maybe he
wants to talk a little bit about what he's looked at it because | know it's come up in the
past, but there's nothing explicit in what | do. James, do you have any comments?

Gall, James: I'll add a couple thoughts. Hydrogen is definitely on the table when we
start looking at resource options for generation. When he started getting into hydrogen
for gas that's going to be talked about on the gas side of the IRP. If we're going to talk
about hydrogen for other uses, vehicles for example, that's not necessarily our
business. Could it be our business? | don't know but, that's where we're drawing the line
we will be talking about. Those fuels for power generation or for gas service, but that's
probably where that line is going to get drawn. At least in our IRP process. And for
power generation, | believe this summer, we have a TAC meeting on new resource
options that will include hydrogen. We're stepping beyond hydrogen and looking at
ammonia as a more likely power generation source. We'll have quite a bit of discussion
when we get to that topic.

Woodward, Jim (UTC): Thanks, James.

Forsyth, Grant: Anything else?

Gall, James: Grant just one other thing really quick.
Forsyth, Grant: Yep.

Gall, James: Time check we had the meeting ending at 11:30. We did reserve the
meeting until 12 and | don't mind going until 12 since that's what we reserved the
meeting for. Even though the agenda we were hoping we could get done by 11:30, it
doesn't seem to be the case, so | just wanted to throw that out right now and keep
going. And we'll have to catch up on our topics with whatever time we have remaining,
this seems to be a good discussion and | don't want to end it. This is the draft and
preliminary load forecast and we are going to update it. That's why we wanted to get
this out early to everybody to get comments so that when we do our final load forecast
later this summer, we know what the issues are ahead of time. Go ahead Grant.

Forsyth, Grant: The question came up about net effects. Now | don't think that entirely
gets to it, but this is based on current assumptions. The red line is the residential
baseline renewable contribution, which is essentially a load reduction, because we're
looking at this in terms of traditional rooftop solar and then we have the IRP estimating
annual kilowatt hours of EV load. What we're looking at here is the net effect, the
difference between the red and blue line. In the mid-2030s, late 2030s you see that EV
band really starts to take over in terms of offsetting that solar load. So, there is a certain
point where the EV growth is growing much more rapidly than the solar component. And
the net effect is that you're having load growth because of that. Now the question came
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up about what about people with rooftop solar and charging their cars. That's another
interesting question. It's a tough one to model precisely in this aggregate forecast, but
again, going back to the National Bureau of Economic Research and looking at some
research that they did several years ago about this. There is some evidence that people
who get electric cars may also have a slightly higher probability of having rooftop solar.
And if that's the case, that will help potentially offset some of that EV band that we're
getting in the load we're going to have to generate, so let me just stop and put that back
to the question again of whether or not they want to talk about that some more.

Joni Bosh (Guest): I'm sorry this is Joni and we don't need to talk about right now. |
was just raising the question and | was having trouble finding my mute button. |
apologize. That they're in other places where | have worked there's been an impact both
on using solar to charge the EV so that the EVs end up having less impact on the grid.
In triggering, as you said, more solar installations and back when the first wave of the
other very small cars came out, | was talking to the PV manufacturing Arizona. Almost
all the people who applied for an EV also went out and had solar installed solar.

Forsyth, Grant: Yeah, and that and that's what the research showed is that there's a
propensity for those things to be, and if | can speak like an economist, complementary
goods. There's some evidence that they maybe will go together over time. There's both.
The evidence, some initial empirical evidence as well as theory, suggests that should be
the case. | would point out and | hate to throw this out, but it is sort of an interesting
thing. | watched an interesting short and | can't remember if it was on the BBC or
whatever about cars. Now that have built in solar and so rather than plugging the cars in
at night there are car companies now developing solar cars that the roof of the car and
the hood of the car is literally solar absorbing and so that's also an interesting piece of
technology that as it develops could affect how EV charging at both the commercial and
residential level. Let's get to the bigger picture here. This is native load and it's for the
system, so | haven't yet broken out Washington from Idaho and you can see that for the
current IRP. The native load is somewhat higher, especially out to 2030, then what we
saw in 2021 and again that reflects the harsher assumptions | was making about the
recovery from the pandemic. During the last IRP, as | said early in the presentation,
things just didn't quite materialize in the way that | had initially expected. And so that's
helping to push the load up. Also, in particular that residential customer forecast,
especially in Idaho is higher, and that's also pushing that up. What you see is an upward
revision from the 2021 IRP, especially out to that mid 2030 period. But | also want to
point out that this you can see that there's really not a lot of growth until you get to this
later period. This bend up that you're seeing, that's the impact of EVs. Maybe this is
going to happen sooner and more robustly. And that's again some discussions we need
to have, but currently that's what it looks like, but it does, | think, highlight how powerful
the impact EVs potentially are. Terms of the growth rate. It's a little bit lower overall to
2023, and actually that should be a 2021. Sorry 2021 IRP. Washington, in particular, is
pretty low. Most of the growth is on the Idaho side, which is about twice as high in terms
of the forecast. When we think about where our load growth is going to be coming from,
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a jurisdictional point of view, under the current assumptions about EVs and solar, it's
really on the Idaho side.

Hermanson, Lori: Earlier, did anybody have a question that raised their hand? Maybe
you've already answered it. Oh wait, there is somebody, John do you want to go ahead?

John Barber (Guest): | see, this is John Barber again. My question earlier actually
wasn't a question so much as a comment. Putting together EV ownership and rooftop
solar, that's fine for people who live in their own homes. For those who live in
apartments, they don't have that option. So if you're trying to look at the effect or the
connection between owning an EV and having your own solar, we need to be able to
somehow factor out those folks that are in apartments and don't have their own roof to
put their solar on. And that complicates modeling a little bit further, | suspect Grant.

Forsyth, Grant: Yes, thank you for mentioning that. By the way, | meant to talk about
this earlier. Avista basically leases me out for various policy work in Olympia. It's not
really necessarily always related to energy stuff, but | sit on EIM, the chair of this tax
preference Commission and we review tax preference for the legislature working with
some nonpartisan staff, and this issue came up because there was a tax preference. It
was expiring for solar. And the people who audited the program that nonpartisan staff in
Olympia that is state auditor. Legislative auditors found that the preference really didn't
do very much to increase solar usage among low income households, and so the
recommendation was that they were going to review this and figure out how they want
to change it because it didn't really meet that goal of the legislature. And my comment to
legislators and anybody who would listen was, if you're going to encourage low income
households to adopt solar you have to recognize first off, they don't have money, so
they can't. Even if they do own their own home, they probably don't have the resources
to get the solar necessarily. But that point that you just raised was an important one is
that especially low-income households don't make that decision because they don't own
the property. And | would point out that's also the case for a lot of businesses. A lot of
businesses do not own the building that they're in, so it's not their decision, and so |
completely agree this is a really complicated issue. | haven't figured out how to
disaggregate. That is definitely an issue going forward. As we know, your policy makers
trying to encourage solar adoption. There's an awful lot of people renting the business
building that they're in, and there's an awful lot of people who just don't have the money
to doit. It's a good point. Because of the big redesign of the model, this is what it looks
like in terms of native load between the two different jurisdictions. And it’s pretty
noticeable, Idaho load growth is higher because its population growth forecast is higher.
And two, it's expected to have lower solar penetration compared to Washington. That's
just because of the way it looks right now and projecting it out forward. That could
change. Again, that's speculative. The Washington long term forecast assumes, and
this was the other big difference between the two, gas penetration at the residential
level as a share of residential electric customers. In other words, the share of our
customers that are both gas and electric is constant over time. We're basically
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assuming for now that gas penetration really starting in 2027 is constant over time,
which essentially means that gas customer growth is identical to residential customer
growth, whereas in the past, residential gas customer growth has always been slightly
higher than residential electric growth because in any given year you have not only new
residences, like newly built residences adopting gas. You also have existing residences
without gas installing gas and that always gave you a little bit more growth relative to
the residential electric slide. Over time, gas penetration was increasing, but for the
purposes of getting the conversation started in Washington, we no longer assume that
penetration is increasing after 2027, it's constant. In Idaho we do assume that
penetration gradually increases over the horizon.

Hermanson, Lori: Looks like we have a question from Jim.

Woodward, Jim (UTC): Thanks Lori, Grant. | think last slide you commented on that
EV bend during the latter 2030s, and this is more of an observation, but slide 27-28. |
agree with you. It increases a bit at the end of the period, but these graphs are almost to
me, hyperbolic where you have a greater slope in the 2020s in this leveling off in the
2030s for about seven years. With that acceleration late in the period that you
commented on, just wondering what those other trends during the 10 to 15 years are
largely from.

Forsyth, Grant: Right, for Washington, one of the big things affecting this difference
we're assuming through here the assumption that population growth, therefore customer
growth slows faster in Washington then it does in Idaho. And in fact, the forecast for
Idaho really doesn't slow at all. The IHS forecast is that its population growth is pretty
constant through this whole time period. A little bit of slowing, but not much. Whereas in
this time period, they're predicting a notable slowing on the Washington side, and that's
part of the reason it's quite a bit flatter. And so that assumption is having a big impact
between the two. That means when you start to get the EV penetration, which | think
currently is assumed to be higher in Washington than it is in Idaho, the EV impact is
greater. You see a much sharper bend in Washington once those EVs start to impact
relative to ldaho, you see a little bit there, but it's mostly here on the Washington side,
because right now it appears most EVs are on the Washington side.

Woodward, Jim (UTC): Right. So, to recap, more population in-migration driven in
Washington for the next 15 or so years. Still sort of that mid 2030s and then the EV
effect takes over. Those were sort of broad trend wise what's going on here.

Forsyth, Grant: And it's a good point. It's directly connected and again, this goes back
to the comment about EVs and solar. It's directly connected to how I'm shaping the
accumulation of EVs and solar which again, it's open for discussion. But the way I've
shaped it is really determining the way things look the late 2030 - 2040 period.

Woodward, Jim (UTC): Great thanks.
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Forsyth, Grant: You bet. There was a whole bunch of discussion earlier about the gas
side. It's possible to run some scenarios about what happens if we allow gas
penetration to actually contract. It can contract not because we're losing customers
because it just means that gas growth begins to be less than residential customer
growth. Or we could potentially talk about what happens if the absolute number of
customers declines. These are things I've talked about with both Tom Pardee and
James Gall. But there is some potential to change some assumptions. The other thing
I'd like to talk a little bit, just because the residential side is so important in terms of how
the load forecast ultimately looks, this is use per customer or a growth in residential use
per customer, and I've not broken it out. This is for system wide, so it's not broken out
by jurisdiction what we see here. The blue line is the EIA current reference case. It's
their measure of use per household growth, which is used per customer growth. This is
the current scenario outlook for use per customer. It's the red line for our service
territory. And again, you can see that this this weird sort of this band is connected to
how I'm shaping in the combination of EVs and solar. We're going to see declining use
per customer on average, and then we'll get to the period in the early, late mid 2040s
where use per customer starts to grow again. Again, that depends on the shaping. We
could see that happen sooner. In the EIA reference case, part of the reason they show
positive use per customer growth sooner than | do is that part of their modeling
assumes ongoing demographic shifts to warmer areas that probably require more air
conditioning and so you get a little bit different shape in this case because they're taking
into account shifting population within the US.

Forsyth, Grant: The other thing I'd point out is that you'll notice there's this weird little
step down here. This is because I'm assuming that, and this is something we've
assumed in past IRPs, it's really starting in 2030. There will be an acceleration in the
real price of electricity. I've assumed an elasticity effect associated with that, and so this
dropdown reflects an increase in the rate of growth of rates especially on the residential
side and that increase has an elasticity effect and own price elasticity, and so you can
see that pushes down use per customer as a step down. Now James and | have talked
about this. We could face this. It doesn't have to be a step, but | at least have the ability
in the model to alter price. Excuse me, real price growth. Real price growth and real rate
growth on the residential side and how that affects usage overtime. This is also going to
be affected by what you assume about gas penetration. Any questions about that? I'm
going to talk a little bit about the elasticity because this came up a lot last IRP.

Hermanson, Lori: Art, do you want to go ahead?

Art Swannack Whitman County Commission (Guest): Grant is that a valid
assumption anymore that people will actually reduce electricity use with price? I'm
thinking with all the gadgets, electric cars and everything else is coming in. | just wonder
how elastic they actually are.

Forsyth, Grant: That's what I'm going to talk about the next slide, so bear with me. |
think I'll answer your question because | think that's a good point. As an economist it's
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hard for me to assume that there's no price response ever in the long run. And what I've
assumed essentially, it's a pretty conservative long run elasticity number. Meaning it's
pretty low, there's not a lot of substitution assumed in the long run. So what | did, and
I'm sorry for my voice, is | went out and reviewed a whole bunch of studies on elasticity,
especially on the residential side because that seems to be where most studies are and
it seems to be where they're able to identify elasticities. Effects may be a little bit more
clear than industrial and commercial. They're really even more all over the place than
for the residential side. This graph is a boxplot essentially and looking across many
different studies and doing a distribution of what those studies find in a box plot. So
what box plot is showing is that the average across many different studies, for long run
elasticities about minus 0.75 and it's not particularly skewed. The median is about 0.725
and then you have these outliers. Some studies show it as large as minus 1 1/2, which
is huge. That's a strong price response in the long run. To something that's low is
essentially no price response. You know price quantity response.

Forsyth, Grant: You can also look at the short run estimates of elasticity, and not
surprising, they’re lower than the long run because people have less of a chance to
adjust in the short run and here you can see that the average which is the X the
average across many different studies is about 0.3. | agree with you Art. | think
prescriptions on natural gas growth of EVs would likely put downward pressure on
elasticity. I'm not comfortable setting it to zero. | could in the model, it's possible to set it
to 0. What I've chosen to do is set a pretty low one that's more consistent with the short
run, because | do think you're right, it will be pretty low in the future. But I'm not
comfortable setting it to 0. There we go, we can throw that out there for discussion. I'm
pretty proud of this. | just want everybody to know. It took me a long time to go through
a bunch of different studies to look at this distribution.

Art Swannack Whitman County Commission (Guest): Grant this is Art again.
Forsyth, Grant: Don't question, don't get hurt.

Art Swannack Whitman County Commission (Guest): In the model you've got it as a
drop, but it seems to last like eight years or something on that order that you actually
have an effect from that price change.

Forsyth, Grant: Well, it drops because what happens is | assume the real price, the
retail residential rate, instead of growing it 1% a year in inflation adjusted terms, it rises
to 1 %2% a year in inflation adjusted terms. But that drop reflects that. That change in the
growth rate, but then it gets melded into a bunch of the other things that are occurring at
the same time. This time path that you see after 2030 reflects not only the real
residential rate rising faster than it was, but it's also melded in with a bunch of other
effects that are impacting use per customer.

Art Swannack Whitman County Commission (Guest): So, this is just using gas
prices. I've seen people do that for a year or two when fuel prices for vehicles go up, but
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then they go back to what they were doing before. For the most part | just wondered if
that kick down really is going to last that long and that's just a comment on it.

Forsyth, Grant: It's possible that will look differently than that. It's possible to reverse it
at some point, so that's entirely possible. Here's the thing that vexes me a little bit, and
James can weigh in on this, is that we've got this energy future we're trying to put
together. And switching from gas to electric has certain costs imbedded into it and it's
sort of unclear to me how you know you're going to be able to switch this future without
causing real rate pressure. And so, | want to have the ability to build in rate pressure
into the model, even if I'm assuming a relatively low price elasticity because I'm just
curious how we're going to make this transition and not see some adjustment in rates
occur so the debate becomes what's the appropriate rate of change. And as you point
out, what should the time dynamics look like?

Gall, James: Grant this James, I'll add a couple thoughts, | think it's appropriate to have
this elasticity because it takes into account things that we don't know on some of the
uncertainty we talked about. So, if prices go up like we're kind of envisioning.

Art Swannack Whitman County Commission (Guest): OK thanks.

Gall, James: With the transition to clean energy, we may see more energy efficiency.
We may see rooftop. We may see people converting to other fuel sources for heat, for
example, wood or potentially propane. You could argue this helps guide some of that
uncertainty. We try to be certain on energy efficiency. We tried to be certain on rooftop
solar like we've shown earlier, but this can help alleviate some of the uncertainty where
customers are going to choose other options, whether it's things that they control or
things that we control.

Art Swannack Whitman County Commission (Guest): That makes good sense,
thanks.

Forsyth, Grant: OK, this is the last slide before we get to the peak load and this is
something James asks me to do each year and he'll use to help calibrate some of his
own work related to conservation. And this red line, and things are a little bit skewed
because of the scaling, the red line is the current baseload baseline native load forecast
that we've been talking about for the entire system. The black line asked the question
of, based on what we think conservation is going to look like in the future, which |
estimate based on historic norms of conservation activity. If we essentially add that
conservation back. In other words, if we stopped all conservation, what would load look
like? And that's the difference, the black line is saying let's assume that we add that
conservation back that we don't get it in the future. What does that look like? And it does
fundamentally alter the time path. If you have no conservation, load growth per year is
about 0.9% versus about 0.2%. But again, it's based on the assumption that
conservation is going to go forward in time much in the same way it has in the past.
James, do you want comment about that?
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Gall, James: Sure, couple things on this. Sorry for the delay, but when we get to
modeling our resource portfolio this will make a lot more sense later this summer when
we start talking about estimating our future energy efficiency we have to start from a
point where what if our system our customers didn't have energy efficiency and this
helps us with that. That's a starting point and then there will be an iteration process to
really figure out energy efficiency savings we project. | think the key message here is
that Grant, when he's doing his forecast, it's net of energy efficiency forecast, not one
that does not include a future with energy efficiency. I'll leave it at that, and Grant go
ahead, keep going.

Forsyth, Grant: This is actually the most complicated part. Unfortunately, it comes last
and everybody is exhausted here. This is about the peak load forecast, which again
going back to one of my first slides talking about the forecast, models of normal
forecasts in a world that's not normal. The peak load forecast has been an ongoing
evolutionary thing we continue to work on. But because | did get a bit of a break
between IRP's this time, | was able to spend a lot of time looking at the model. Looking
at the longer series of data | now have compared to when | first came here. So, | used
that time to significantly revise the peak load forecast. And in particular, the things that
we did this time was we more carefully modeled in how EVs and solar would impact the
peak load going forward by trying to more clearly shape those into the peak load. The
way it works is the model essentially does a peak load forecast, excluding certain
industrial loads, EVs and solar, and then we add those back. And what we've done is
really improve the way EVs and solar are added back into the peak load forecast.
There's a part of the model revision that forecasted impact the EV and solar were
improved for this IRP. | think it's better in that sense, because you do a better job of
shaping what peak load should look like in the future. And of course, if we do change
assumptions about EVs and solar, that means if we change those assumptions in this
simulation model for energy, it will impact peak load and that's the way it should be. The
explanatory variables in the model are heating and cooling degree days and we have
monthly and day a week dummy variables. There's the level of real GDP. Real GDP is
the primary economic driver in the model, so we do have an economic driver. The
higher GDP, the higher peak loads. But with the longer data series | now have available
to me, | was able to go back and do a better job of analyzing what's been happening
statistically between winter and summer and what | did is more finely separate those
two in the model and the separation hasn't has improved the model. | think you get
better diagnostics out of the model, but what it really also does is it shows that summer
is now growing significantly faster than winter. | think the model, because it's doing a
better job of separating those two seasons and connected to economic growth, the
revised model shows that Avista is a winter peaking utility until around 2030 and then
that shifts to summer peaking. And that reflects the fact that summer is growing faster
than winter in the new model. The idea is that the coefficients of the model that you
know. So, you take this historical data. Do you run a regression? You get these
coefficients and what you do is you use those coefficients to generate a distribution of
peak loads by month. Based on historical max and min temperatures since 1890,

Page 207 of 1561



Exh. SJK-2a

holding other drivers like GDP constant. You're essentially running a simulation that
says look if we get the same kind of temperatures we had back to 1890 with the current
regression coefficients of our model, what does that generate in terms of peak load? For
the 2023 IRP we changed things a little bit. The starting winter peak we used to project
forward that base peak level uses data back to 1890, which is what we've done in the
past. But we've shortened the summer average to a 30-year average to take into
account that there are some changes going on in the summer.

Forsyth, Grant: The other side of the modeling, we can look at the long run growth rate
of peak loads for summer and winter by allowing GDP to change holding other things
constant and so we can get a growth rate then to generate going forward from those
starting peak levels in summer and winter as previously described that came out of that
distribution analysis. Now, if you if you do that, this is what the current forecast looks
like. Annual winter peak, summer peak. You can see the model predicts we probably
should be still winter peaking, but the growth rate in summer is roughly twice what it is in
the winter. Peak growth rate is roughly twice of what it is in the winter under the current
forecast. But it's important to point out that I've been looking at. | won't bore you with the
details, but I've bought a book on extreme value analysis. I've been trying to do a little
bit with our temperature data and the thing to realize is even though things are warming,
the summers are warmer. We're getting larger peak loads in the summer than we used
to. From a distributional point of view, where it's still at risk for really cold winters, and so
we're at this interesting crossing point where we actually need to worry about both from
a load perspective and a capacity perspective. Impacts of electrification policy still being
evaluated. As we change those in the model that will definitely change peak load. And
right now, there's no trended climate in the current forecast. Going back to James’ early
statement we’re holding off on that until we have a more comprehensive approach of
how to handle that. But with that model revision, we're definitely seeing a crossover
point earlier between winter and summer peaking than we saw in the previous IRP.

Hermanson, Lori: Grant, we have a question from Fred Heutte.

Fred Heutte (NWEC) (Guest): Hi everybody, Fred here at Northwest Energy Coalition.
You're already got to part of the question | was going to ask. | had to miss some of the
earlier discussion, but | understand you're moving to a 20-year moving forecast for the
temperatures and my question was going to be about forward looking, not just historical,
but | also think I've been looking at the actual temperature data around the state of
Washington for a little project I've been doing to dig into the details. Looking at trends
for different parts of the state. And there are some interesting aspects to that, one of
which is, it turns out the 70s and 80s were actually pretty cool and a little bit warmer
before then, and now it's been warming up since then. And | think you know the about
the terminology here, but | think climate change is happening here. But the question is
also about the specific variability within both winter and summer. You already answered
one question, which was the potential for still having quite cold winter periods that the
winter as an average may not be as cold. In fact, winter nighttime temperatures have
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been going up pretty consistently, but you might get a period of a week which is really
cold, so you have to watch out for that for peak demand.

Forsyth, Grant: Exactly.

Fred Heutte (NWEC) (Guest): I'm wondering what you're also seeing for this summer
period. | mean, we had the heat dome thing last year. Hopefully that doesn't come back
for a real long time, but you know, it could.

Forsyth, Grant: That's right. When | looked at the longer historical series | have now
since coming to Avista and working with the data it it's pretty clear, since 2004, it's pretty
obvious now that you have the data available this summer is growing faster than winter.
That means | have to model that more carefully in the peak load model, which | think
I've done. There's no question about it, but there are some other complicating factors
and James and | have talked about this. It's also been naturally occurring separate from
warmer temperatures is air conditioning penetration, so even if you had held climate
constant, let's say you should expect possibly that summer load peak load was growing
faster than winter simply because air conditioning is becoming more common. The heat
dome, it's probably accelerated the adoption of air conditioning and we're actually
seeing air conditioning in apartments. One of the things that's harder to parse out is to
separate out these effects of warming temperatures versus air conditioning penetration.
We're trying to get better data on that so we can maybe parse that a little more carefully.

Fred Heutte (NWEC) (Guest): Yeah, and that's getting to the other point that I'm
thinking about it. For one thing, I'm sort of moving away from the idea of the terminology
being summer peaking, winter peaking, we’re in one mode or another. Both summer
and winter are important. You can have a fair bit of difference between them or not very
much at all. | live in Portland. PGE is, depending on the year, we’re summer peaking or
winter peaking we’re basically dual peaking. But the real important factor here that |
think is really important, is that we're seeing it starting to shift and so right now I think
you're saying you're seeing a lot of air conditioning load really showing up, but in the
future, if we see a move for transportation and building electrification, well the
transportation is a year round thing. Although it adds to peak, you have to manage it.
And we've talked about that. | heard about that before, and with building electrification,
moving from gas to electric, that will build up winter load quite a lot, and then what does
it mean to your summer peaking or winter peaking?

Forsyth, Grant: I'm glad you mentioned that, because that's another discussion we've
had a lot inside the company, and again especially with James Gall about this issue of
electrification, will it shift everything? You know gas covers a lot of heat load. It covers
an enormous amount of heat load. And if that goes away, you're changing the
calculations substantially on what winter will look like. | agree.

Fred Heutte (NWEC) (Guest): The last thing I've got. Basically, daily temperature, high
and low data for various stations around the state going back to 1960, and if you look at
the charts, they don't seem to move very much. But even a degree or two average shift
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can actually make a difference over time. I'm wondering, maybe this is a separate
discussion, but how you correlate?

Forsyth, Grant: Yes.

Fred Heutte (NWEC) (Guest): Alright, temperature and load realizing that you know it's
not exactly a tight relationship, in a multiday hot or cold event people will shift their use
and use their air conditioners or heating more. For example, it's not exactly like you can
lay a rule around the line and say if this is the temperature that's going to be the load
and how you're incorporating that into the demand forecast.

Forsyth, Grant: We have lagged so we have lag temperature in the heating and
cooling degree days in the model. They're what you can actually see. Sometimes peak
will come after the hottest day. It might be the next day, for example, and that's because
of that buildup and the accumulation of heat, and so there is some lagged heating and
cooling degree days. Then the model tries to take into account that more complex
dynamic of temperature and usage.

Fred Heutte (NWEC) (Guest): OK thanks.
Hermanson, Lori: Grant, we have another question from Joni.
Forsyth, Grant: OK.

Joni Bosh (Guest): Hi | just have a quick follow up with these threads. I'm on the
previous slide | think you said you were using GDP as differentiating on the impact and
on the slide, we were just looking at it said there's no trend impact yet. So, | was
wondering if you could expand on if there's no trended climate in the current forecast if
you could expand on how you use the GDP. And maybe James is the one who needs to
answer that, but are you going to be looking at various forecasting models on climate
going forward?

Forsyth, Grant: Think of GDP as the trend variable inside the model so when you have
economic growth, | mean, the expectation is with economic growth peak is going to
grow over time. Because you have more economic activity occurring in your service
territory and that can increase capacity needs. It's like the trend to the base. What I'm
finding though, is the association of GDP with summer and winter is now different.
Significantly different so that when you separate the GDP sensitivity in the summer from
the GDP sensitivity in the winter, and you do that more carefully than what | was doing
in the past, that kind of indicator variable GDP clearly is indicating that summer is
growing faster than winter.

Joni Bosh (Guest): Right.

Forsyth, Grant: Right, so on the weather side, in the last IRP, | also did a peak load
forecast with not only GDP changing over time but with adjusting the assumption of
weather in the peak load so that it was actually changing over time, meaning getting
warmer. You can change both of those assumptions. In other words, you can change
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different levels of GDP in the future and how that affects growth and so forth. But you
can also change what you're assuming about the evolution of weather in the peak load
model. In this case | have not done that, so I'm essentially assuming a status quo on the
weather side until we get a uniform approach to take. Because when we think about
how we want to handle climate change, we want to make sure that we're handling it the
same way across modeling. So, if | was to integrate in a trended climate kind of activity,
where things are getting warmer, it would definitely shift these lines around some more.
Where the summer peak and the winter pink would be pretty close to each other right
now, and thats what’s in simulation showed last IRP when | allowed that to happen in
that peak load model.

Lyons, John: Grant, James is having problem unmuting so he had to reboot Teams so
he'll be back to add his piece. We did have another question. Is there climate?

Forsyth, Grant: Here. OK.
Joni Bosh (Guest): OK.

Forsyth, Grant: So | just want to make sure Joni doesn't. I'm sorry John. Joni did that
answer your question.

Joni Bosh (Guest): Yeah, | don't know if James was going to answer part of it too. |
mean, we're looking at the work that, for example, PSE is doing. You guys have done
work before with the climate team. | think at UW and what? And PSE is looking at the
regional models for climate projections. And so | was trying to see.

Forsyth, Grant: Or

Joni Bosh (Guest): If there is a relationship there that you're incorporating on some of
these forecasts or not?

Forsyth, Grant: not yet.

Lyons, John: Yeah, James is going chime in on that. He just couldn't unmute and |
tried to unmute him from my end and it didn't work, so he's rebooting.

Forsyth, Grant: OK, alright.
Joni Bosh (Guest): Totally sympathetic to that, yeah.

Lyons, John: We have a question in the chat. Are climate change models chosen for
the temperature assumptions and the peak forecast? Assuming that's like the Power
Council took, | think it was three of them.

Forsyth, Grant: No, |. Yeah, not yet and again. Um, there's no. So they kind of like with
the native load forecast. There's this status quo assumption built in right now. In that
and the reason we're kind of building that status quo in at this point. Is because we don't
necessarily have a uniform way yet inside the company to treat climate adjustments,
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and so | think the goal is to move in that direction and until we get there, I'm sort of
holding off on doing any kind of climate adjustments at this point.

Lyons, John: | understand it.

Forsyth, Grant: A lot of this climate stuff is very complicated. We did. | sat on a webinar
with a climatologist from | think it was the UW. And it was extremely good, but what |
realized is it's very complicated. There's a lot of stuff going on, a lot of what you read in
the press. The popular press isn't exactly what the climate scientists are thinking. It's
sometimes more complicated than that, and it also turns out that they're climate
scientists, although there there's broad agreement about what's happening, not
necessarily in some of the details that we actually need to worry about.

Lyons, John: Yeah, it's the modeling details that could be really difficult and very small
changes can make huge ramifications.

Forsyth, Grant: Right, and it is huge and it's outside my expertise. | mean, that's
probably an understatement. Is James back on?

Lyons, John: | haven't seen him yet. | did see there was a question. You did good.
James?

Gall, James: | did make it back just now. I've had a hard day today with the software,
but it seems to be working now.

Forsyth, Grant: James, Joni was asking about and it's come up a couple times and |
actually had two different questions about. Again, you know how we're handling?

Gall, James: That was there a question.

Forsyth, Grant: Climate in the peak load model and my comment is that like the energy
forecast, the native load forecast it's right now. The assumption is status quo until we
get a uniform approach to dealing with this across the modeling inside the company.

Gall, James: Yeah, that's exactly correct, so this is your 30-year one in two somewhere
and your 130 year one in two winter. Once we start to gather the data for the hydro
analysis for the different climate change models.

Gall, James: What we're going try to do there is look at the temperature changes in
those models to have those corresponding hydro conditions match what we want to look
at from a forecast scenario point of view and look how those trend together. | can't say
at this point in time we're going to be moving our expected case forecast to a specific
climate change study, yet we still need to look at the studies that we have available to
us on the hydro side.

Gall, James: And the challenge in the hydro side is. What we need is granular enough
impacts to precipitation and snowpack to be able to forecast what our hydro system is
looking like, so we're trying to keep a coordinated effort going on what those different
features are. So where we might be limited, and the studies we have available to us.
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But we're still working through that right now. We do plan on talking about that this
summer at a future TAC meeting, so please be patient with us and we will get to it.

Forsyth, Grant: And again, just to emphasize, the scenario energy model I'm using for
the native load we talked about earlier, there is the ability to make some assumptions
about climate. If people are interested in seeing what might this mean. But again, the
ultimate goal is to have something that's being used company wide, so everything can
be an integrated appropriately. Anything else Lori, do you see any hands up?

Hermanson, Lori: You have a backlog of questions. Joni is your hand still up? | think
your questions were all addressed.

Joni Bosh (Guest): Yes, sorry.
Hermanson, Lori: OK and then Fred, do you still have a question?

Fred Heutte (NWEC) (Guest): Just a quick follow up. | really appreciate the discussion
the last few minutes. We think it's important to do a climate projected forward baseline,
but the question is then how to do that. And | think you're already heading in the
direction we're thinking about. You have to be careful about it. The Power Council has
done, and | can't say enough for the work they've done, but it's not directly transferable
to a situation like Avista that I'll explain in a moment. What they did was they picked out
of all the global climate models, they pick three of them, relatively representative. They
worked very closely with climate modelers with real experts at Bonneville and other
places, the RMJOC study and so forth, and came up with a way to take the global
models which have difficulty distinguishing weather in climate between east and west, of
the Cascades, and downscaling it to the regional northwest level. If you take that, and |
really have very high confidence in what they've done, they've done really good work.
They showed a climate signal. It's already in the record back to at least the 1990s, so |
think you're right to say go back at least 20 years because you need at least that much
to really get a sense of what the natural variation is. But then you know then they're
projecting forward. But what they're doing is a regional look and downscaling even
further to a relatively compact area like Avista has. | think that requires additional work
to get it right. | think our recommendation is work with the climate people at universities
and the labs who are readily available. | think in a lot of ways they really haven't begun
to fully connect with planning. And | think the two areas that really are the big ones are
energy and electric utilities in particular. But energy broadly and agriculture. But | know
there's been a lot of work thinking about agriculture about how your project forward.
Given this kind of subregional projection what happens? Even your part of Eastern
Washington might not be the same as other parts of Eastern Washington. | think these
are really live issues, but it's really important also to make the effort and | appreciate the
effort. You know the forward progress that you're making on this.

Forsyth, Grant: Appreciate that. Any questions. Next in the queue.

Hermanson, Lori: Yes Jim Woodward
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Woodward, Jim (UTC): Thanks, Grant. Appreciated this discussion. Mine’s really
almost a process or project management question. At least to me personally, it does
make sense to have, if possible, a uniform company approach to climate change in
modeling. Grant you said earlier in your presentation, you were hoping to essentially
finalize this load forecast during the next month. And if we're talking about greater
discussion coming in the summer. Do you and your team have the ability to go back and
modify based on whatever that final approach ends up being?

Forsyth, Grant: What I'm going to update is the medium-term forecast, the five year
one. And that's not going to change our ability to make assumption changes in the
longer run model. Because the way the model is designed for that medium-term thing,
even if you trend in some climates, is not going to have a big impact on that. The real
issue is how you handle the 2027 to 2045 assumptions, and that those can be changed,
so it's where we're not locking in, in the way that | think you're thinking that strictly.

Woodward, Jim (UTC): OK, great, just wanted to make sure there was no apparent
timing issue there.

Forsyth, Grant: Yeah no. It's really a partial update, not a full update, and it doesn't
preclude us from making changes in the longer term component.

Woodward, Jim (UTC): Thanks.
Forsyth, Grant: Yep.

Hermanson, Lori: Grant we also have a question from Art. | can read it or Art did you
want to just ask your question?

Art Swannack Whitman County Commission (Guest): | guess | can just ask it quick.
Is there the real data where you see ups and downs? Is there a max-min variability in
this forecast? Because | know from my firefighting stuff that when you get real dry
weather your temperatures could swing a lot more than they can when you have wet
weather and that affects both winter and summer. So, | just wondered how that's
calculated in your peak demands.

Forsyth, Grant: There's a high low range that we set up. I'm just not showing that slide,
but there is a method that James and | used to set up what we think the range would
likely be. And it's based on historical variance.

Art Swannack Whitman County Commission (Guest): OK thanks.
Forsyth, Grant: Yep.

Hermanson, Lori: And Art shared an article. Thanks for that link and | think we have all
the questions. And then there's some additional ones where somebody hasn't raised
their hand yet. Grant, | think you're ready.

Forsyth, Grant: Now in truth in advertising, we did make some calculation changes in
the way we're calculating things in the 2023 as part of the revision. | went back to the
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2021 IRP. I used the regression model for peak load at that time, but | did make some
adjustments to how we are treating solar and EVs to make forecast to forecast
comparable. The 2021 IRP summer. This is essentially using the 2021 regression
model but updating it with how we're now treating solar and EVs and comparing that
against the 2023 IRP. The regression model which does a better job of separating
winter from summer in terms of trend activity, and you can see if you do that, you get
the out years look quite different. You're definitely seeing higher growth than what you
saw in 2021, but again, that growth is more consistent with what we've seen in the past
now that we have enough data to parse things more carefully. When you look at the
winter side, and again adjusting 2021 slightly but using the same regression coefficients
at that time period, you get the same shape, there's about a 20 MW shift down in the
winter peak because of the refinements to the model. But notice | always like to point
this out in both cases, so let me go back to the previous slide. You know you start to
see this curve up over here. That's really that EV effect. And again, as we shift EVs
around, if we if we want to change the assumption of how we shape that in, that's going
to change the location of this bend. It goes to the same for solar. And | believe that's
mercifully the end of the presentation. Do we have any other remaining questions?

Hermanson, Lori: I'm not seeing any at the moment. Anybody who wants to jump in.
Forsyth, Grant: And people would probably be getting low blood sugar at this point.
Hermanson, Lori: No, it's been interesting discussion. It's always so great topic.

Gall, James: We've missed our break and we've exceeded our time. | think it's probably
appropriate given we were planning on 11:30 is to end now and will cover the L&R
effects of this load forecast. We are meeting again in March and | think in just four
weeks. There are slides out there and if you have immediate questions, feel free to
contact us on that those slide content and we'll cover those at the next meeting, will
probably try to schedule that next meeting for an extra hour just to make sure we can
cover all those topics as well. | appreciate everybody's attendance. This is probably one
of the best interactive TAC meetings we've had in quite a while, so | appreciate that and
| just want to open up if there's any other questions or concerns before we call it a day.
We will get these presentations, at least this presentation, posted on our TAC website
and we'll get the recording and notes available as well. And | believe we're also going to
be publishing the data for Grant’s forecast. And if you're looking for the quantity of load
and peak load by state and the effects of EVs and solar, we will have all those in the
spreadsheet on the on the website in the next week or so. So again, thank you
everybody and have a great day and we'll see you in March.

Forsyth, Grant: Thank you everybody.
Lyons, John: Goodbye.
Woodward, Jim (UTC): Thanks everyone.

Page 215 of 1561



Exh. SJK-2a

2023 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 3 Agenda
Wednesday, March 9, 2022

Virtual Meeting

Topic
Introductions

Existing Resource Overview
Resource Requirements
Break
Non-Energy Impact Study
Lunch
Natural Gas Market Overview & Price Forecast
Wholesale Electric Price Forecast

Adjourn

Time
8:30

8:35

9:15

10:00

11:30

12:30

1:15

2:00

Staff
John Lyons

Mike Hermanson

James Gall

DNV

Tom Pardee

Lori Hermanson
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2023 Avista Electric IRP

TAC 3 — March 9, 2022

John Lyons, Ph.D. Senior Resource Policy Analyst
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Meeting Guidelines

* IRP team is working remotely and is available for questions and comments

* Stakeholder feedback form
Responses shared with TAC at meetings, by email and in Appendix
Would a form and/or section on the web site be helpful?

IRP data posted to web site — updated descriptions and navigation are in
development

Virtual IRP meetings on Microsoft Teams until able to hold large meetings
again

TAC presentations and meeting notes posted on IRP page

This meeting is being recorded and an automated transcript made

AIVISTA
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Virtual TAC Meeting Reminders

Please mute mics unless commenting or asking a question
Raise hand or use the chat box for questions or comments
Respect the pause

Please try not to speak over the presenter or a speaker
Please state your name before commenting

Public advisory meeting — comments will be documented and recorded

AIVISTA
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Integrated Resource Planning

The Integrated Resource Plan (IRP):

Required by Idaho and Washington™ every other year
Washington requires IRP every four years and update at two years

* Guides resource strategy over the next twenty + years

Current and projected load & resource position

Resource strategies under different future policies
Generation resource choices
Conservation / demand response
Transmission and distribution integration
Avoided costs

Market and portfolio scenarios for uncertain future events and issues

Exh. SJK-2a
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Technical Advisory Committee

* Public process of the IRP — input on what to study, how to study, and review of assumptions and results

* Wide range of participants involved in all or parts of the process
Please ask questions

Always soliciting new TAC members
* Open forum while balancing need to get through topics
* Welcome requests for new studies or different modeling assumptions.
* Available by email or phone for questions or comments between meetings
* Due date for study requests from TAC members — October 1, 2022
* External IRP draft released to TAC — March 17, 2023, public comments due — May 12, 2023

* Final 2023 IRP submission to Commissions and TAC — June 1, 2023

A

~IWISTA
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2023 IRP TAC Meeting Schedule

* TAC 4: August 2022

* TAC 5: Early September 2022

* TAC 6: End of September 2022

* TAC 7: October 2022

* Technical Modeling Workshop: October 2022

* TAC 8: February 2023

* Public Meeting Gas & Electric IRPs: February/March 2023

* TAC 9: March 2023

AN

~IWISTA
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Today’s Agenda

8:30

8:35

9:15

10:00

11:30

12:30

1:15

2:00

Introductions, John Lyons

Existing Resource Overview, Mike Hermanson

Resource Requirements, James Gall

Break

Non-Energy Impact Study, DNV

Lunch

Natural Gas Market Overview & Price Forecast, Tom Pardee
Wholesale Electric Price Forecast, Lori Hermanson

Adjourn

Exh. SJK-2a

AIVISTA
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Existing Resource Overview

2023 Avista Electric IRP

TAC 3 — March 9, 2022

Mike Hermanson - Power Supply/CETA Analyst
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Existing Resource Types

Avista-owned Hydro

Avista-owned Thermal

* Natural Gas
e Coal
 Biomass

Contracted Resources

» Mid Columbia Hydro
* Natural Gas

* Wind

« Solar

- PURPA

Customer-Owned Resources

A

~IWISTA
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Avista Owned Hydro

* Spokane River
Post Falls (14.8 mw)
Upper Falls (10 Mw)
Monroe St. (14.8 MW)
Nine Mile (36 Mw)
Long Lake (81.6 Mw)
Little Falls (32 Mmw)

 Clark Fork River

Noxon Rapids (518 Mw)
Cabinet Gorge (265.2 MW)

AIVISTA
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Spokane River

Nameplate Maximum Expected

Capacity Capability Energy

(MW) (MW) (aMwW)*
Post Falls 14.8 18 11.2
Upper Falls 10 10.2 7.3
Monroe Street 14.8 15 11.2
Nine Mile 36 32 22.6
Long Lake 81.6 89 56
Little Falls 32 35.2 11.2
TOTAL 189.2 199.4 119.5

* based on 80-year hydrologic record

* Post Falls refurbishment — additional 3.8 MW incremental winter
capacity and 4 aMW of incremental clean energy.

2IVISTA
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Clark Fork River

Nameplate Maximum

Capacity Capability

(MW) (MW)
Cabinet Gorge 265.2 270.5
Noxon Rapids 518 610
TOTAL 783.2 880.5

* based on 80-year hydrologic record

Expected

Energy
(aMW)*

123.6
196.5
320.1

Exh. SJK-2a

Cabinet Gorge
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Avista Owned Thermal Resources

Winter Summer

. . Nameplate
\ Maximum | Maximum .

Project Name c . . Capacity

apacity | Capacity (MW)

(MW) (MW)
Colstrip Coal 222 222 247
Coyote Springs 2 Gas 317.5 286 306.5
Rathdrum Gas 176 130 166.2
Northeast Gas 66 42 61.8
Boulder Park Gas 24.6 24.6 24.6
Kettle Falls Wood 47 47 50.7
Kettle Falls CT Gas 11 8 7.2

Total 864.1 759.6 864.0

A
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Colstrip Units 3 & 4

| ocated in eastern
Montana

e Avista owns 15% of
units 3 & 4

* After 2025 will not be
used to serve
Washington customers

* Max net capacity of
222 MW

Exh. SJK-2a
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Coyote Springs 2

Natural gas-fired combined cycle
combustion turbine (CCCT)

A combined-cycle power plant uses
both a gas and a steam turbine
together to produce up to 50%
more electricity from the same
fuel than a traditional simple-
cycle plant. The waste heat from
the gas turbine is routed to the
nearby steam turbine, which
generates extra power.

Max winter capacity of 317.5 MW,
Max summer capacity of 286 MW

Exh. SJK-2a
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Rathdrum, Northeast, & Boulder Park

e Rathdrum

Simple cycle combustion turbine (CT) units

Winter max — 176 MW, Summer Max 126
MW

 Boulder Park

Six natural gas internal combustion
reciprocating engines

Max — 24.6 MW

* Northeast

Two aero-derivative simple cycle CT units
Winter max 68 MW, Summer max 42 MW
Air permit allows 100 run hours per year

A
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10

Kettle Falls Generating Station

Exh. SJK-2a

* Among the largest biomass
generation plants in North
America

* Open loop steam plant uses
waste wood products (hog fuel)
from area mills and forest slash.

* Max capacity of 50 MW

* Also has 7.5 MW gas
combustion turbine increasing
max capacity to 55-58 MW

AIVISTA
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Power Purchase and Sale Contracts

2021 Annual

Mid Columbia Hydro Purchase Hydro varies 132.9
Lancaster Purchase Natural Gas Oct-26 207.8
Palouse Wind Purchase Wind 2042 41.2
Rattlesnake Flats Purchase Wind 2040 48.3
Adams-Nielson Purchase Solar 2038 4.95
Nichols Pumping Sale System 2023 -6.4

Morgan Stanley Sale Clearwater Paper 2023 -48.4
Douglas PUD Sale System 2023 -47

A

~IWISTA
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Mid-Columbia Hydroelectric Contracts

* Douglas PUD
Wells — Total Capacity 840 MW

e Chelan PUD

Rocky Reach — Total Capacity 1254 MW
Rock Island — Total Capacity 503 MW

e Grant PUD

Priest Rapids — Total Capacity 953 MW
Wanapum — Total Capacity 1,220 MW

Note: Total capacity represents overall capacity of project, not total capacity of Avista’s share.

12 SIVISTA
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Mid-Columbia Hydroelectric Contracts

2020

- Estimated

Counter Party Share (%) Start Date [End Date On-Pe_a_k
Capability

Grant PUD Priest Rapids 3.79 Dec-2001 Dec-2052 30 19.5
Grant PUD Wanapum 3.79 Dec-2001 Dec-2052 32 18.7
Chelan PUD Rocky Reach 5 Jan-2016 Dec-2030 57 35.9
Chelan PUD Rock Island 3 Jan-2016 Dec-2030 19 18.4
Douglas PUD Wells 12.76* Oct-2018 Dec-2028 107 57
Canadian Entitlement -14 -5.6
2020 Total Net Contracted Capacity and Energy 231 143.90

* % share varies each year depending on Douglas PUD’s load growth

AN
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Mid Columbia Hydroelectric Contracts
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Wind & Solar Resources

* Palouse PPA
Capability — 105 MW
30-year power purchase agreement (PPA)
2021 output — 41.2 aMW

* Rattlesnake Flat PPA
Capability - 160.6 MW
20-year PPA
2021 output of 48.3 aMW

* Adams-Nielson Solar PPA
Capability — 19.2 MW
80,000 panel facility
2021 output — 4.95 aMW

15
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Public Utility Regulatory Policies Act (PURPA) Contracts
I I B T S

Sheep Creek Hydro Inc

Hydro Technology Systems Inc.
Deep Creek Energy

Spokane County Water Reclamation*

Phillips Ranch

City of Spokane Upriver Dam*
City of Spokane Waste to Energy
McKinstry*

University of Idaho*
University of Idaho*
Ford Hydro LP
John Day Hydro
Clark Fork Hydro
Stimson Lumber
Clearwater Paper
City of Cove

Hydro
Hydro
Hydro
Biomass
Hydro
Hydro

Municipal Waste

Solar

CHP Steam
Solar

Hydro

Hydro

Hydro

Wood Waste
Wood Waste
Hydro

Northport, WA

Kettle Falls, WA

Northport, WA
Spokane, WA
Northport, WA
Spokane, WA
Spokane, WA
Spokane, WA

Moscow, ID
Moscow, ID
Weippe, ID
Lucille, ID
Clark Fork, ID
Plummer, ID
Lewiston, ID
Cove, OR

*connection is net metered and only contributes when generation exceeds load at facility

12/31/2025
12/31/2025
12/31/2022
8/31/2030
N/A
12/31/2024
12/30/2022

5/3/2035
WA Total

2/15/2042
2/15/2042
6/30/2022
9/21/2022
12/31/2037
12/31/2023
12/31/2023
6/30/2038

ID Total

Total PURPA

1.40
1.30
0.41
0.26
0.02
17.60
18.00
0.25
39.24

0.825
0.1322
1.41
0.90
0.22
5.80
60.00
0.80
70.09

109.3

0.79
1.05
0.23
0.14
0.01
6.17
16.00

0.05
24.44

0.74
0.033
0.39
0.25
0.12
4.00
43.00
0.29
48.82

73.3

AW _
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Customer Owned Generation

1,798 customer installed
systems

Technology
Primarily Solar
Some wind, combined solar &

wind, and biogas
Average system is 7.63 kW
93% of systems in Washington

2021 estimated 1.21 aMW

Annual New Customers

600
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100

Exh. SJK-2a

Avista's Net Metering Customers
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2021 System Generation by Resource Type (aMW)

Wind Biomass
90 37
Solar 7% 3% Total = 1,336 aMW

5

PURPA
Avista-owned Hydro

411

5%
31%
Natural Gas
412
31%
Data is not adjusted
Mid-C Hydro for renewable
133 energy credit sales
10% or specified energy
sales
174
13%

Exh. SJK-2a
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2021 System Obligations & Energy Sources

Exh. SJK-2a

AIVISTA
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Load & Resource Balance Update

Avista, Electric Technical Advisory Committee

March 9, 2022 — TAC 3

James Gall, Electric IRP Manager
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Major L&R Changes Since 2021 IRP

* Load forecast

* 30 MW industrial demand response (Washington Rate Case Settlement)

* Chelan County PUD purchase
~88 MW or ~54 aMW equal to 5% of Rocky Reach and Rock Island projects

2023 2026- 2031- | 2034-
2030 2033 2045

Existing Slice 5% 5% 5% 5% 5%
April 2021 Contract 5% 5% 5% 5%
December 2021 Contract 5% 10% 10%

AIVISTA
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System Capacity Position

Western Resource Adequacy Program not included at this time

Megawatts
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Peak Planning
Criteria

16% winter PRM
7% summer PRM

Operating reserves
(~6%)

Regulation (16 MW)

AIVISTA
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System Planning Energy Position

Average Megawatts
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2023 IRP with energy planning constraint beyond annual

Exh. SJK-2a

Energy Contingency
Metrics

10t percentile hydro
90t percentile load

2023 IRP will update
contingency metrics
for wind/solar
variability (TBD in
future TAC meeting)

A
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Monthly Planning Energy Position
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2030 Washington CETA Planning

* Draft rules were released January 19t 2022

* Creates a planning requirement and operation requirements
Planning requirement designs system for renewable energy to deliver to load
Operating requirement is creation of renewable energy and retaining nonpower attributes

* The planning standard uses two compliance mechanisms

Must plan for renewable generation equal to or greater then 80% of retail load to qualify as
primary compliance by 2030

Remaining retail load must be offset using Alternative Compliance

Alternatitve compliance could be an unbundled REC, energy transformation project, compliance
paymen

* Planning standard time step and risk level is not defined in the draft rule

AIVISTA
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Avista Clean Energy Position for Planning Standard
(strawman- for illustrative purposes)

Monthly retail load vs generation comparison

Renewable generation exceeding monthly retail load qualifies as alternative compliance
On/off peak estimates could be used

Expected Case Methodology
Median Hydro
Expected Loads

Historical average wind/solar if available
Resource allocation
Existing hydro (PT Ratio)
Wind (PT Ratio + WA purchase hourly Idaho share of energy)
Solar (allocated to WA)
Kettle Falls (PT Ratio + WA purchase hourly Idaho share of energy, 95.4% qualifying)
New Chelan PUD contracts (PT Ratio + WA purchase hourly Idaho share of energy)

7 PT Ratio is ~65.5% Washington, and 34.5% Idaho AIVISTA
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2030 Monthly Accounting lllustration (WA Only)

Average Megawatts

lllustration Purposes Only

Washington Share
Month Sales WA Net Hydro Wind Solar| Biomass Energy Total Primary| Alternative
Forecast| PURPA| Retail Exchange Renewable Compliance| Compliance
Load fromIldaho Generation

Jan 801 21 780 362 62 2 27 84 537 537 -

Feb 822 24 798 333 66 4 26 80 508 508 -

Mar 688 27 661 348 70 5 23 78 524 524 -
Apr 647 28 620 519 66 7 15 81 688 620 68
May 582 25 558 706 55 8 0 78 847 558 289
Jun 600 19 580 730 58 8 10 82 888 580 307
Jul 600 17 583 498 45 9 23 74 650 583 67

Aug 668 15 653 279 46 8 26 70 429 429 -

Sep 664 16 648 252 49 6 28 63 399 399 -

Oct 583 19 564 259 60 4 27 69 419 419 -

Nov 636 19 617 308 68 2 27 79 484 484 -

Dec 752 21 730 377 63 1 29 80 549 549 -
Avg 669 21 649 414 59 5 22 77 577 516 61
79.6% 9.4%

Note: “Energy Exchange from Idaho” includes wind, biomass, and “new” Chelan PUDs contracts

A
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Current Annual CETA Energy Position
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Compliance Window CETA Energy Position

100%

90%

80%

70%

60%

50%

40%

30%

Percent of Retail Load

20%
10%
0%

Alternative
Compliance
10 Goal Limit

11.0%

16.5%

|

Total Shortfall

® Primary Compliance
m Alternative Compliance

B Primary Compliance Goal

2030-33

I

2034-37

2038-41

28.1%

2042-44

36.1%

2045
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Energy Impacts
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Agenda

01 Project Overview

02 Approach

04 Gap Analysis

05 Discussion

2 DNV © 09 MARCH 2022
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Project

Overview
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What is a Supply Side Non-Energy Impact (NEI)?

4 N

Cost of Energy

Impacts included in the cost of
energy

Examples:

« Jobs and direct economic
impacts

* Fuel costs

« Water use

/

4 DNV © 09 MARCH 2022

4 N

NEI (Externality)

Impacts not accounted for in the
cost of energy

Examples:

* Health impacts due to
emissions

 Fatalities

« Water use

/

DNV
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Project Overview

Jurisdictional Scan

Exh. SJK-2a

s NEI Database Development

meme Database Application

s Gap Analysis

22222222222
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Approach

DNV © 09 MARCH 2022
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Potential NEI Approaches

Research Research

Relevant to
umaround
Ability to : )
control quality %ng?/ ggg;t;

Primary Secondary]

7 DNV © 09 MARCH 2022 ——
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/ Identify NEI Values \

Yes

Metric from Avista
! Enter

Metric in Source
! Value
|dentify Additional

Source

=)
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Database Compilation: Generalized Approach

/ Monetize NEI Values \

|dentify
Monetization

Value

/

Gap Analysis

|

22222222222
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Approach Limitations

* NEI values are not always comparable across regions

 Potential limitations:
« Outdated studies
* Issues with methodology
» Lack of documentation for some values

« Gaps in secondary research, particularly for monetization

9 DNV © 09 MARCH 2022
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NEI| Metrics

4 N N N N )

Public
Health

PM, s health
impacts

SO, health
impacts

NO, health
impacts

Safety

Direct
fatalities from
construction
& operations

Indirect
fatalities from
supply chain

Energy
Security
(Customer)

Environment

Land Use

Water Use

Wildlife

Wildfire

Economic

Induced Jobs

Induced

value add

- /

10 DNV © 09 MARCH 2022
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Summary of Compiled Data

Biomass
Coal

Hydro

Hydrogen
Electrolyzer

Lithium-ion
Storage

Natural gas

" DNV ©

Generator

Types

Biomass
| Coal
| Coal CCS
| Hydro-PB
| Hydro-GF
| Hydro-Res
| Hydro-RR
Hydro-
RRS

HE-LG
| HE-SM
Batt-LG

| Batt-SM

| NG-Aero

| NG-CCCT
|NG-CT

| NG-ICE

09 MARCH 2022
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Non-natural gas

Nuclear
Solar

Wind

Generator
Types

NNG-Bio
| NNG-CF
| NNG-Hyd
| NNG-LAIr
| NNG-Ren
| Nuclear
| Solar-Com
| Solar-Rft
| Solar-Utl
| Wind-LG
| Wind-Off
| Wind-SM
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Results

12 DNV © 09 MARCH 2022
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Public Health: Approach

Results for: All Contiguous U.S. States

ﬁExocrt'A results | Current filter
 Values: PM, 5, SO,, and NO, tons/MWh
_' Change in Incidence @ Monetary Value &
. « Sources: Avista, eGRID Health Endpoint © (cases, annal) (dallars, annal)
Emissions Values o .
Mortality © 0.004 0.010 348,734 $110,383
Monfatal Heart Attacks ™ 2,000 0.004 376 3709
Infant Mortality 2.000 0.000 £298 1298
Hespital Admits, All Respiratory 0.001 0.001 140 140
¢ Values $/t0n Of PM2.5’ SOZ’ Or N OX Hospital Admits, Cardiovascular ™ 0.001 0.001 55 $55
. b SOU rce: COBRA mOdeI by Cou nty Acute Bronchitis 0.006 0.008 34 34
Pu bI IC Health Upper Respiratory Symptoms 0.107 0107 15 £5
COStS Lower Respiratory Symptoms 0.075 0.073 32 i2
Emergency Room Visits, Asthma 0,002 0.002 1 1
$ Asthma Exacerbation 0.112 0112 35 35
MO?’letiZed Health im aCtS Miner Restricted Activity Days 3.087 3.087 5271 271
p MWh ‘Work Loss Days o522 0522 5105 $105
; tons $ € Total Health Effects $49,619 $111,882
Monetlzed o EmiSSiOnS [ ] X Hea'lth ImpaCtS from p0llutant R " The Low and High values represent differences in the methods used to estimats some of the health impacts in
I m paCtS ($/MWh) MWh ton j 2 Fi sn’:|_:|§ I‘-ig' 3'c.I:'.\'_r§s|. Its f 3'.'0':5_:: pra!’r'.a.:.y-e "'0’:?11',-_3-’_5 L?asac on two different
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Public Health: PM,, -
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Public Health: SO,
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Public Health: NO,

16 DNV © 09 MARCH 2022 ——

Page 268 of 1561



Exh. SJK-2a

Safety: Approach

Values: direct fatalities, indirect fatalities
Sources: BLS, BTS, MSHA, CDC, DOT

Fatality Values

Values: value of statistical life, $/MWh
Source: EPA

Fatalities
MWh

Monetized safety |————| = Safet
Monetized oreTmea saEy [M Wh] ofe y[ Fatality

Impacts ($/MWh)

. ~[%$10,742,916.67
X Value of a Statistical Life

17 DNV © 09 MARCH 2022
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Safety: Fatalities

18 DNV © 09 MARCH 2022 ——
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Economic: Approach

« NREL JEDI models
* 6 different models
» Specified location, year of construction, & MW

 Types of impacts:

* Direct: Labor directly related to onsite
development, construction, and operations

* Indirect: Supporting industry impacts
* Induced: Impacts due to reinvestment and
spending driven by the direct and indirect impacts

 Value added: The difference between total
gross output and the cost of intermediate
inputs. Equivalent to gross domestic product.

19 DNV © 09 MARCH 2022

Exh. SJK-2a

Local Economic Impacts - Summary Results

During construction period

Project Development and Onsite Labor Impacts

Construction and Interconnection Labor
Construction Related Services
Power Generation and Supply Chain Impacts
Induced Impacts
Total Impacts

During operating years (annual)
Onsite Labor Impacts
Local Revenue and Supply Chain Impacts
Induced Impacts
Total Impacts

Jobs Earnings Output Value Added

657
431

488

364

1,939

29

17

89

493.3
475.1
418.2
422.0
416.0
4131.3

$2.6
$2.6
%0.8
55.9

4180.6 4119.5
469.2 435.3
450.1 426.7

42999 4181.5

$2.6 $2.6
$10.5 $1,9
42.4 41.3
415.4 4.8
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Economic: Construction Impacts (proposed)
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Economic: Operations Impacts

Existing Proposed
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Database Application Example: Proposed Eastern
Washington Large Wind Farm

Impacts per MWh Impacts per MW

Impact

NEI

($/MW)

Economic - Construction $89,600

DNV
1561



Exh. SJK-2a

Gap Analysis
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Gap analysis

Wildfires (all)
Economic (battery)
Public health (battery)

Q

=

©

>
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Discussion
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WHEN TRUST MATTERS
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www.dnv.com
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Database Compilation: Resource Types
| oow

Biomass
Coal

Hydro

Hydrogen electrolyzer

Lithium-ion storage

Natural gas

Non-natural gas

Nuclear
Solar

Wind

27

DNV ©

09 MARCH 2022

| Biomass Biomass

| Coal Coal

| Coal CCS Coal with Carbon Capture

| Hydro-PB Pumped hydro - brownfield

| Hydro-GF Pumped hydro - greenfield

| Hydro-Res Reservoir hydro

| Hydro-RR Run-of-river hydro

| Hydro-RRS Run-of-river hydro with storage
| HE-LG Hydrogen electrolyzer - large

| HE-SM Hydrogen electrolyzer - small

| Batt-LG Lithium-ion Storage - Large

| Batt-SM Lithium-ion Storage - Small

| NG-Aero Natural gas Aero Turbine

| NG-CCCT Natural gas CCCT

| NG-CT Natural gas CT

| NG-ICE Natural gas internal combustion engine
| NNG-Bio Non-natural gas (Bio-fuel)

| NNG-CF Clean Fuel Turbine

| NNG-Hyd Non-natural gas (Hydrogen)

| NNG-LAir Non-natural gas (Liquid air)

| NNG-Ren Renewable natural gas storage tank
| Nuclear Nuclear

| Solar-Com Community solar

| Solar-Rift Rooftop solar

| Solar-Utl Utility-scale solar

| Wind-LG Large wind

| Wind-Off Off-shore wind

| Wind-SM Small Wind

Exh. SJK-2a

DNV
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Natural Gas Price Forecast

Avista, Electric Technical Advisory Committee
March 9th, 2022 — TAC 3
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U.S. dry natural gas production and consumption

U.S. dry natural gas production
AEO2021 side cases

trillion cubic feet
60 2020

history projections

50
40
30
20
10

0 I T T T T

2000 2010 2020 2030 2040

High Oil and Gas

Supply
High Oil Price
Reference

2050

U.S. natural gas consumption
AEO2021 side cases
trillion cubic feet 2020

60 history projections

50
40
30
20
10

O I T T T T 1
2000 2010 2020 2030 2040 2050

Page 281 of 1561



Exh. SJK-2a

Natural gas production and prices

U.S. dry natural gas production Natural gas spot price at Henry Hub
AE02021 oil and gas supply cases AEO2021 oil and gas supply cases
trillion cubic feet 2020 dollars per million British thermal units
2020 2020
60 history projections $12 history | projections
50 $10
Reference
40 8 High Oil and Gas
Supply
30 $6
20 High Oil and Gas $4
Supply —
10 Reference $2
O I T T T T 1 $0 I T T T T 1
2000 2010 2020 2030 2040 2050 2000 2010 2020 2030 2040 2050
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U.S. production of natural gas from shale resources

U.S. dry natural gas production from shale resources by region, AEO2021 oil and gas supply cases

Reference case
trillion cubic feet

2020
0 history |projections

35
30
25
20 East
15
10

Southwest

Gulf Coast

O I T T T 1
2010 2020 2030 2040 2050

Low Oil and Gas Supply case
trillion cubic feet

40
35
30
25
20
15
10

0

2020
history [projections

2010

2020

2030

2040

2050

High Oil and Gas Supply case
trillion cubic feet

45 2020
history | projections

40
35
30
25
20
15
10

5

O I T T T 1
2010 2020 2030 2040 2050

Page 283 of 1561



Exh. SJK-2a

U.S. production of natural gas from oil formations

U.S. dry natural gas production from oil formations by region, AEO2021 oil and gas supply cases

Reference case

trilian AtilhiA fFAAE

14 2020
historyl projections
12
I
10 |
8 |
I
6 Southwest
4
2 Gulf Coast
0 other

2010 2020 2030 2040 2050

Low Oil and Gas Supply case
trillion cubic feet

14 2020
history | projections

12
1

o N B~ OO 00 O

2010 2020 2030 2040 2050

High Oil and Gas Supply case

trillinn ~A1hin fant

14 2020
history | projections

12
10
8

6
4
2
0
2010 2020 2030 2040 2050
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U.S. natural gas consumption by sector

Natural gas consumption by sector, AEO2021 Reference case

trillion cubic feet billion cubic feet per day
40 __ 2020 109.6
history I projections
35 I 95.9
30 82.2
75 68.5 electric power
commercial
20 . 5438 residential
15 411 transportation
industrial
10 | 274
lease and plant
5 13.7 other
0 0.0
2000 2010 2020 2030 2040 2050
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Change in natural gas disposition by sector and net

exports

Natural gas disposition by sector and net exports

AEO2021 Reference case

trillion cubic feet

45
40
35
30
25
20
15
10

AEO02021 Reference case
relative to 2020 in trillion cubic feet

12

10

electric power 8

residential 6
transportation

Change in natural gas disposition and net exports

electric power

transportation

4 net exports
. net exports residential
2
0
= 1 B B . L
2020 2030 2040 2050 2020 2030 2040 2050
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U.S. natural gas and liquefied natural gas (LNG) trade

U.S. natural gas and LNG trade, AEO2021 oil and gas supply cases

Reference case Low Oil and Gas Supply case High Oil and Gas Supply case

trillion cubic feet billion cubic feet per day

(Tcf) Tcf Tcf (Bcf/d)

15 2020 15 2020 15 2020 41.1
history ' projections history | projections history | projections

10 LNG exports 10 10

27.4
pipeline exports
to Mexico 5
pipeline exports
to Canada
pipeline imports
from Canada (
LNG imports

13.7

0.0

-5 -5 -5 -13.7
2010 2020 2030 2040 2050 2010 2020 2030 2040 2050 2010 2020 2030 2040 2050
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U.S. liquefied natural gas (LNG) exports and oil and

natural gas prices

U.S. liquefied natural gas exports
AEO02021 supply and price cases
trillion cubic feet

15 2020
history | projections

10

O I 1 T T T

2000 2010 2020 2030 2040

Ratio of Brent crude oil price to natural gas price
at Henry Hub, AEO2021 supply and price cases
energy-equivalent terms
10 _ 2020 o

history |projections

High Oil 8
Price
High Oil
and Gas Supply
Reference
4
2
OI T T T T 1
2050 2000 2010 2020 2030 2040 2050
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Rig Count
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Expected Prices

$6.50
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"
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Expected Prices - Levelized

$7.00
$6.00
$5.00
$4.00

$3.00 \_\

$2.00

S per Dekatherm
W
[HEN
o
o
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—Henry Hub Blend - Expected Price AECO —Rockies =—=Sumas Malin =—Stanfield
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S per Dekatherm

Exh. SJK-2a

Levelized Costs

(2023 — 2045)

$4.50

$4.00

$3.50

$3.00

$2.50

$2.00

$1.50 $3.03 »3.65 $3.56 $3.38
$1.00

$0.50

2000 AECO Rockies Sumas Malin Stanfield  Henry Hub Blend -

Expected Price
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Basis to Henry Hub - Levelized

$0.00

Rockies

-50.20 -0.35

-50.40

-50.60

-50.80

-$1.00

S Basis per Dekatherm to Henry Hub

-51.20

Exh. SJK-2a
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Exh. SJK-2a

Henry Hub Stochastic Results (500 Draws)
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Henry Hub Stochastic Results (500 Draws)

14%
12%
10%

I
X X

Frequency

4%
2%
0%

o

17

$2.50

$2.70

$2.90

$3.10

Levelized Prices (2023 - 2045)

$5.30

$5.50

Exh. SJK-2a

$5.70
$5.90 |

Page 296 of 1561

$6.10

$6.30



Exh. SJK-2a

Page 297 of 1561



Exh. SJK-2a

Overview

« Draft market price forecast based on preliminary analysis
— To be used for RFP response comparison

* |RP will use this market price forecast with updated
natural gas price and other assumptions (late summer)

« Stochastics pricing results will be discussed at a future
TAC meeting
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Market Price Forecast — Purpose

« Estimate “market value” of
resources options for the IRP

« Estimate dispatch of “dispatchable”
resources

 Informs avoided costs

« May change resource selection if
resource production is counter to
needs of the wholesale market

Source: NERC
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Methodology

« 31 party software - Aurora by Energy Exemplar
« Electric market fundamentals - production cost model
« Simulates generation dispatch to meet regional load

« Outputs:
— Market prices (electric & emission)
— Regional energy mix
— Transmission usage
— Greenhouse gas emissions
— Power plant margins, generation levels, fuel costs
— Avista’s variable power supply costs

Exh. SJK-2a

Page 300 of 1561



Wholesale Mid-C Electric Market Price History
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U.S. Western Interconnect Historical Generation Mix

Source: EIA

Significant changes (aGW)
Solar: + 5.6
Wind: + 7.0
Nat Gas: + 7.9
Coal: -12.8
Total: + 9.5

Hydro: -4.1/+5.3
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Northwest Generation Mix (ID, MT, OR and WA)

30,000

25,000 |

20,000

15,000

10,000

Average Megawatts

5,000

mHydro mCoal = Natural Gas ®mNuclear mWind mSolar mPetroleum mOther

Source: EIA

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Significant changes (aGW)
Solar: +0.2
Wind: +2.7
Nat Gas: + 1.8
Coal: - 1.8
Total: + 6.6

Hydro: -3.5/ +3.7
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2020 Fuel Mix

Northwest U.S. Western Interconnect
75% GHG Emission Free 49% GHG Emission Free

Source: EIA
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Market Indicators- Market is Tightening

Power/ Gas x 1000
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2,000

O
O

Implied Market Heat Rate

&)
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Monthly Implied Market Heat Rate (2017-2021)

Implied Market Heat Rate
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Electric Greenhouse Gas Emissions
U.S. Western Interconnect

400
350
300
250
200
150
100

50

Million Metric Tons

Change 1990(1991/1992|1993/1994 1995 1996/ 1997/1998/1999/2000{2001/2002|2003|2004 2005 2006 2007|2008/2009/2010/2011/2012{2013/2014/2015/2016/2017|2018 2019|2020
3.8 /WY| 36 35|38 |36 39 36 37 |36 |40 38 40 |40 39 | 39 40 | 39 (39 |40 | 40 | 38 | 39 | 38 | 40 43 | 41 | 40 | 37 | 37 | 37 | 33 | 32

29 /UT | 29 | 28 |30 | 31 32 30 30 | 313233 33 |33 34 |35|36 36 |37 39|39 37 36|34 32|36 35|34 |28 2829 28 26
73 |OR| 2 4 5 5 6 3 4 3 7 7 8 9 7 91|19 9 7 11|11 9 10| 7 T 9 8 9| 8 8 9 11| 9
113 NM| 27 | 23 | 26 | 27 | 28 | 28 | 28 | 29 | 30 | 30 | 31 |31 29 | 31|31 |32 32|31 30|31 |27 29 |27 |27 |23 | 23 |21 |21 |16 | 18 | 16
-3.2|NV |17 (18 |19 |18 | 20 |18 | 19 |19 | 21 | 21 |25 |24 | 21 | 23 |25 | 26 |17 |17 |18 |18 |17 |15 |15 |16 | 16 | 15 | 15 | 13 | 14 | 14 | 13
-57 MT| 16 |17 |18 | 15|18 |17 | 14 |16 |18 | 18 |17 |18 | 16 |19 |19 | 19 |19 |20 | 20 |17 | 20 | 17 |16 |17 |17 | 18 | 16 | 16 | 15 | 16 | 10
+1.7 ID 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 2 | 2 2
-24|co| 32 3132 32|34 3335|3536 36 40 42 | 42 |41 | 41 | 41 42 (44 |42 |39 | 40 | 40 |40 | 39 | 38 | 37 [ 36 [ 36 [ 35 | 34 | 29
-9.2 |cA |53 50 | 58| 54|62 |50 47 50 53|58 |68 |72 60 56 60 55| 60 | 63 | 63 59 | 55 | 48 | 59 | 57 | 58 | 55 | 47 | 44 | 44 | 41 | 43
26 Az |33 |33 |36 38|39 | 33[33|36|39) 41 46 |47 | 46 | 47 | 53 | 52 |54 |56 | 59 | 54 | 56 | 54 | 52 | 55 | 54 | 50 | 45 | 44

Source: EIA
Emissions are adjusted for generation within the Western Interconnect
2020 estimates are subject to adjustment

11
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I 0c07
I 610C
I 8102
I /02
I 9102
N G L0c
. 7102
I € L0c
Al
I | 10c
N 0102
I 6002
N 300¢€
N, 002
I 000C
I G 00C
R 7002
HE €002
I 2002
I LooZ
I 0002
I 6661
I 266 )

-
m I /661
= 1 T
o) 9661
D I GGG )
< 1
= ¥661
u I <661
- I 661
- I 1661
I 066}
[ Ty o Ty o Tp) =] o o Ty
) = == [ o o (| -— - [

suoj J1SN uoliNiy

Source: EIA

12

Page 308 of 1561



13

Modeling Process

Capacity Expansion

Input Changes
Input Changes Add new resource

80 yr hydro forecast
Vendor Database NG prices (Capacity/RPS)

(2020 North American) Regional Loads Include known
Avista retirements
Resources/Loads Model adds resources

Operational Detail to meet planning
targets

Test Year Stochastic
Study

Test Resource
Adequacy

Re-Run Capacity
Expansion
Increase/Decrease
Planning Margin
Targets

Run Full Forecast

Stochastic &
Deterministic

Exh. SJK-2a

Run Scenarios

Deterministic

Stochastic (if
necessary)
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Load Forecast

* Regional load forecast from IHS
— Forecast includes energy efficiency

 Add net meter resource forecast
— Input annually with hourly shape

« Add electric vehicle forecast
— Input annual with hourly shape

» Future load shape differs from
today’s load shape

14

Average Megawatts

140,000

120,000

100,000
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60,000

40,000

20,000

Exh. SJK-2a

Draft Forecast

Western Interconnect Annual Load

u California/Baja Rockies Canada Southwest ®Northwest
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Megawatts

Exh. SJK-2a

Draft Forecast

Electric Vehicle and Solar Adjustments

Roof Top Solar Electric Vehicles

. EIA existing estimates for history . Penetration rates increase each year
. IHS regional growth rates 15-65% light duty (2040)

12-15% medium duty (2040)

5% heavy duty (2040)

Western Interconnect Rooftop Solar Capability

Western Interconnect Transportation Electrification
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Northwest GHG Emission Prices

$ per Metric Tonne
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Exh. SJK-2a

Draft Forecast

$41.47 levelized

Assumes California
Emission Prices for the
Northwest from the Revised
2019 IEPR Carbon Price
Projections as placeholder
for WA Climate
Commitment Act and OR
Climate Protection Program

To address imports,
exporting region includes a
carbon price adder to
transfer power
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Draft Forecast

New Resource Forecast (Western Interconnect)
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m Biomass 0.1 0.3 0.5 0.7 0.8
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Draft Forecast

U.S. West Resource Type Forecast
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Draft Forecast

Northwest Resource Type Forecast
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Draft Forecast

Greenhouse Gas Forecast
U.S. Western Interconnect
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Draft Forecast

Greenhouse Gas Forecast

Northwest States
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Mid-C Electric Price Forecast
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draft

 Levelized Prices:
— 2023-45: $41.76/MWh

« Off-peak prices overtake
on-peak in 2023 on an
annual basis

* Evening peak (4pm-
10pm) and off-peak
prices remain high
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Hourly Wholesale Mid-C Electric Price Shapes
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Draft Forecast
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Draft Forecast

Mid-C Electric Price Comparison vs. Previous IRPs

* These forecasts use price scenarios without GHG “taxes” to make all forecasts consistent
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Next Steps

« Conduct stochastic studies and verify resource adequacy

« Update price forecast this summer for final IRP analysis

— Update gas prices (including stochastics),

— Western Resource Adequacy Program (WRAP)

— New IHS Markit forecast (load forecast and new regional resource forecast), if available
— WA and OR carbon pricing update, if available
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Data Availability

Outputs

Expected Case: annual Mid-C prices by iteration

Expected Case: hourly Mid-C prices

Regional resource dispatch

Regional GHG emissions
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Third Electric Technical Advisory Committee Meeting Notes 3/9/22

Introduction, John Lyons

Gall, James: | think if you can see the screen, | think you're ready to go. I'll just hit the
button when you ask me to.

Lyons, John: OK, sounds good. Again, welcome to all of you participating in our third
Technical Advisory Committee meeting. We're going to start with the introductory slides.
I'll go through that quickly and then get to the presentations. You'll notice on the top, we
have started the recording and the transcription. If you don't want to be recorded, you
would have to sign off, otherwise, we should be good to go. So next slide, James.

Lyons, John: Meeting guidelines, we're still working remotely, but are heading back
towards the office. Hopefully the next meeting, there's a good chance it would be in
person. We will still offer the online version for people that would like to participate that
way. This is our stakeholder feedback form. Should say forum not form but where we
get to answer questions and take comments, we share all the responses with the TAC
members that we get from email and other ways. If people give us a call, those will be
showing up in the appendix. We are working on developing a form for comments and
updating the website. You will notice, if you've gone out there, we have revamped the
website to make it a little more user friendly to get around as we start posting all of the
data. We are still on Microsoft Teams and will keep adding Microsoft Teams option even
once we get back to in person meetings. The presentations | sent it out this morning,
the updated set. We will have the set also posted on the website in the next couple of
days. Meeting notes are getting posted and they are the transcriptions. | do have to go
in and edit them for clarity, and sometimes it picks up some odd things and twists some
words around. So, | do have to edit those, and | get them down to a decent size. We are
also posting the recordings. We've got that figured out now. There's links on the website
for the IRP and that'll be for both the gas and the electric side. And that goes to our
YouTube page because they're so large. Next slide please.

Lyons, John: A couple of virtual TAC meeting reminders, | think we're all really good on
this, but still good to refresh our memory on that. Please mute your microphones unless
you're commenting or asking a question. You can also use the raise hand function or
the chat box. Several of us from Avista will be watching the chat box to see if there are
questions. If we don't get it to them right away, we’re usually waiting for a moment when
we can get those slipped in there. But we will get to those. Please respect the pause.
It's always a little difficult when you're in an online environment to see what's going on,
so we'll give some time for that. Try to state your name before commenting. The
transcription is pretty good picking up who it is, but it helps everyone else who's not
seeing the transcription live. It is a public advisory meeting, so all the comments and
questions are documented and recorded. Next slide.
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Lyons, John: IRP, for those of you that are new to the process, it's required every two
years in Idaho, and it used to be every two years in Washington. Now it's every four
years with an update at two years. Essentially, it's another full IRP. It's a 20-year look
into the future. We do have some additional years in these earlier ones to get to 2045 to
look at the Clean Energy Transformation Act in Washington. And traditionally, we have
gone a little over 20 years to get those end effects. We start with the current and
projected load and resource position. Figure out what we have, what we need, and then
look at the different resource choices available to us, including conservation and
demand response. We've been looking at transmission and distribution and we're going
to see more integration on that. And the goal is a set of avoided cost, which is going to
let developers and new technologies know what the price point is they're having to go
up against and we're actually going to be talking about some preliminary costs today.
Then we run market and portfolio scenarios for those uncertain future events, big
picture issues that if we have a fundamentally different future, alters the trajectory of the
plan. Next slide.

Lyons, John: So, the Technical Advisory Committee meeting. I'll let people go through
this on their own or if they need it as a refresher, but this is the public process. We try to
go through all the questions, but once you've made a point, you know this isn't one
where we can rehash the same thing over and over again. because, we have quite a bit
of data that we're trying to get through, but that hasn't really been too much of a
problem in our TAC meetings. Some key dates to remember though: October 1, 2022,
that is the due date for study requests from TAC members. If there are some small
things after that we can get to, we will try to do that, but that's the date you need to get
those in so we have plenty of time to finish them before the IRP is wrapped up. External
draft will be released on Saint Patrick's Day of next year and then public comments
would be due May 12t in 2023. The final IRP would be published on and submitted to
both commissions on June 1%, 2023, that is later than what we would normally do, but
we have an all-source RFP out right now and we want to give time to complete that RFP
and have the new resources put in. Next slide, please, James.

Lyons, John: Here's our ongoing schedule. Our next meeting would be August of 2022
and you can see the dates for the rest of the meetings through March 2023. We are
going to be picking dates on those soon, but that's the months and then the agenda for
today. After this introduction, Mike will be talking about our existing resource overview.
Then James will be handling the resource requirements. That was the presentation we
weren't able to get to last time because we had such a good discussion going on the
economic and load forecast. Then a break. Then DNV is the consultant we've hired to
do the non-energy impact study. That's the first time we've done this sort of study. So, |
think we're going to have some pretty good discussion on that. Then we'll have an hour
for lunch, and then we'll conclude with the natural gas and wholesale electric price
forecasts and adjourn around two. Any other questions before we get going?

Kinney, Scott: Hey, John, this is Scott. Can | just do a quick welcome?
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Lyons, John: Ah yes, please, Scott.

Kinney, Scott: Alright. Thanks John. This is Scott Kinney, Director of Energy Supply at
Avista and | see a lot of familiar names on our list and a lot of new ones to me. So
welcome to our TAC meeting today. You all play an important part in this process and
we welcome the feedback and the information that you can provide us in into the
process and you'll see with the agenda today that we're really starting to get into some
of the key data and information that will be important for the assumptions that we bring
into our modeling that will occur later this year. So again, we thank you for your
participation today and look forward to the engagement.

Lyons, John: Scott, would you like to say anything about starting live on the EIM?

Kinney, Scott: Thanks, John. We did successfully join the Western Energy Imbalance
Market last Wednesday at midnight. We've had about a week now of operating
experience in the market and we're getting a better feel for how we participate and how
and the benefits that the market can bring us. And we can probably share more of that if
people are interested in a future meeting after we get a little bit more operating
experience under our belt.

Existing Resource Overview, Mike Hermanson

Lyons, John: OK, excellent, let's move on. James, if you want to quit sharing and Mike
if you want to put your existing resources presentation up. Mike Hermanson is our
newest team member here. We did introduce him last time and put him on the spot, so
now you'll get to hear him talk a little more. So, if you want to take it away, Mike.

Hermanson, Mike: Thanks, John. My name is Mike Hermanson and I'm a power supply
analyst here at Avista. I'm going over the existing resources Avista currently utilizes. I've
broken them down into four different groups of Avista owned hydro, Avista owned
thermal, contracted resources, and customer owned resources.

Hermanson, Mike: We have 8 hydroelectric projects on 2 river systems. Spokane and
Clark Fork rivers. This map shows the location of those. Five are considered run of river
and three have storage reservoirs. Both of the watersheds that supply these projects
are snow dominated, so the hydrograph follows the pattern of high flows in the spring
and low flows during the late summer and fall. The Spokane River Project includes six
projects that start at Post Falls coming out of Lake Coeur d’Alene and ending at Little
Falls, which is right at the beginning of the Spokane Indian Reservation.

Hermanson, Mike: This chart shows the different attributes, so you'll notice that the
total nameplate capacity for the project is 189.2. The nameplate capacity is rating by the
manufacturer and under certain conditions, more energy can be produced so the
maximum capability is 10 megawatts more at 199.4. Actual output, of course, is
dependent on the amount of water in the system and varies year to year. Expected
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generation based on the 80-year hydrologic record is 119.5 average megawatts.
Currently there is a project at Post Falls that is slated and that will add 3.8 megawatts of
incremental winter capacity and four average megawatts of annual energy.

Hermanson, Mike: The two Clark Fork projects are significantly larger than the
Spokane projects with a combined nameplate capacity of 783.2 megawatts and Max
capability of 880.5 megawatts and the expected annual energy is 320 average
megawatts. Avista owns 7 thermal resources with three different fuel types, coal, natural
gas and biomass. The maximum winter capacity is 864 megawatts. And then the
summer capacity is 759 megawatts. The winter capacity is larger because natural gas is
more efficient at lower temperatures.

Hermanson, Mike: I'm going to kind of go through each one of these. And also you can
see here from the map that it's distributed. You know we have one in eastern Montana.
Over in Boardman Oregon, Coyote Springs, up northeast Washington Kettle Falls and
then three located in the Spokane area: Northeast, Rathdrum and then Boulder Park.
Colstrip is a coal generating facility in eastern Montana. It's owned by a group of utilities
and Avista owns 15% of units three and four. The Max net capacity is 222 megawatts,
that's the 15% share of those two units, but after 2025 energy generated at this facility
will not be used to serve Washington customers. Coyote Springs 2 is a natural gas fired
combined cycle combustion turbine. Produce 50% more electricity than a single cycle
combustion turbine that utilize waste heat from the gas turbine to power a steam
turbine. The Max winter capacity of this facility is 317 megawatts and max summer
capacity is 286 megawatts. Three facilities that are simple cycle and these are all
located in the Spokane area, the largest is Rathdrum at 176 megawatts, winter Max and
126 summer. Boulder Park has six natural gas internal combustion reciprocating
engines that generate 24.6 megawatts and then we have Northeast, which is 2
aeroderivative simple cycle combustion turbine units max at 68 megawatts. And in the
winter and in the summer 42 megawatts. Northeast is only allowed to operate 100 hours
per year based on the air operating permit. The final one of the thermal facilities owned
by Avista is the Kettle Falls Generating Station. It utilizes waste wood products from
area mills to fuel an open loop steam plant. It's among one of the largest biomass
generation plants in North America. The max capacity is 50 megawatts. And there is a
7.5 MW gas combustion turbine at the facility that is also utilized.

Hermanson, Mike: In addition to resources owned by Avista, we have long term power
purchase agreements for hydro, natural gas, wind and solar. You can see from this
table that the agreements have various terms. Some are significant resources such as
the Lancaster Gas Plant Agreement ending in October 2026 and then some go all the
way out to 2042. We have contracts with three PUDs with projects on the Columbia
River. The total capacity of the projects which Avista has a share of ranges from 840
megawatts to 1,254 megawatts. And those are the total capacities of those facilities.
Avista has a share of those. This table shows the shares, and the table shows the
current contracted share for each project. We have a total on-peak capability of 231
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megawatts. And in 2020, this share was 143.9 average megawatts. There's also a line
item, the Canadian Entitlement, which is a portion that is returned to Canada per the
terms of the Columbia River Treaty for management of storage water and upstream
reservoirs and for coordinated flood control and power generation optimization. The
mid-Columbia PUD’s contracts change over the next 20 years, and this chart shows
peak capability that is currently contracted through 2050. It increases up to a peak in
2028 and then decreases going out into the out years. We currently have contracts for
three variable energy resources, two wind projects and one solar. The Palouse Wind
Project is a 30-year contract signed in 2011. This project has a capability of 105
megawatts. The output is variable based on the wind and in 2021 the output was 41.2
average megawatts. The Rattlesnake Flat Wind Project is a 20-year contract and has a
capability as 160.6 megawatts. Though the project is limited by transmission to 244
megawatts. In 2021, output was 48.3 average megawatts. And finally, we have the
Adams-Nielsen Solar Facility. The contract was signed in 2017 with the project entering
service at the end of 2018. It has the capability of 19.2 megawatts and in 2021 had an
output of 4.95 average megawatts.

Hermanson, Mike: Avista has a number of contracts under the Public Utility Regulatory
Policies Act. The PURPA statute, as it's known, requires electric utilities to purchase
power from cogeneration facilities with small power production facility and small power
production facilities of 80 megawatts or less. As you can see from this table, there's
quite a range and power production from a small 20 kW hydro in Northeast Washington
all the way up to a 60 MW wood waste facility in Lewiston. ID. The total capability from
these projects is 109 megawatts with an estimated annual energy of 73 average
megawatts.

Hermanson, Mike: The last resource to cover is customer owned generation. At the
end of 2021, there were almost 1,800 customer installed systems. They're primarily
rooftop solar but do include some combined wind, combined solar and biogas. The
average system is 7.63 kW, so as you can see there was a decreasing trend in system
installation that started in 2018, but the renewal of some tax incentives contributed to an
increase in 2021. In 2021, we estimated that the customer installed systems provided
an estimated 1.21 average megawatts to the system. There's a question about Colstrip.
| don't know if someone.

Gall, James: This is James. | can answer that one. Doug is asking a question about
Colstrip, I'll just read the question. | assume Colstrip will continue to provide power to
Avista customers in Idaho, Oregon, etc. How does this work from an accounting
perspective? For example, how is Avista stating that none of the energy produced by
Colstrip is not directed to Washington? Does Avista have any future plans to relinquish
its ownership in Colstrip? First comment on this is Colstrip serves currently Washington
and ldaho customers. We do not have any electric service territory in Oregon. The
Washington law does not allow us to deliver coal energy into the State of Washington. If
the plant is still operating in 2026, we'd still have to work through how the current
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Washington share would be treated if the plant is not shut down. | don't know if Scott
Kinney, if you want to add an update.

Kinney, Scott: Sure, James, you did a pretty good job of covering it and of course our
integrated resource planning process will help inform the value or the economics around
Colstrip as it pertains to serving ldaho customers 2026 and beyond. So as this analysis
continues and we do our modeling, it will determine if there is economic value or not.
And then if that is the case, then we will start a process to work with the Commissions in
Washington and Idaho to talk about the need to potentially allocate specific resources to
states which we have not done in the past. We've always used a system approach with
an allocation based on our load that we serve in each state, which is 1/3 Idaho and 2/3
Washington. Again, this process will inform our decision going forward with regards to
Colstrip and then we'll evaluate what options are best for our customers.

Gall, James: OK. | see Jim. Jim Woodward, your hand is up.

Woodward, Jim (UTC): | think Joni Bosh from NWEC maybe beat me to it. I'm happy to
go or if she wants to go either way.

Gall, James: Why don't you go ahead and ask your question? Then we'll get to Joni's
question next.

Woodward, Jim (UTC): Sure. | actually have two questions. The first one concerns the
Chelan PUD contract, which | think was a few slides back. Just wanted to confirm that
this reflects contracts with Chelan through the latest one signed at tail end of December,
beginning of this year are those updated numbers on that slide?

Gall, James: They should be, yes.

Woodward, Jim (UTC): OK. Thanks for confirming. And my second question, probably
goes more with slide 17 the customer owned generation. Is your team including in these
specifics, community solar? Or is this just private individual customer? Was it Rathdrum
a couple slides back there, there were a couple projects that evolved project status?
They were originally community solar and now they're serving different purposes.
Wonder if you could come in on the community solar side of this?

Gall, James: Sure. Avista created one community solar. | don't know if you want to
back up one slide where there was the list. The Boulder Park Solar farm in the Spokane
Valley is a community solar project that was developed as part of a tax incentive
package a few years back. That project was always owned by Avista, but the benefits
went to customers who signed up for the program. So that's an investor resource.
There's also a project in Rathdrum, Idaho that was used for customers participating in
My Clean Energy. Again, that's an Avista owned project that the renewable benefits go
to those participating customers. The Adams-Nielsen Solar Facility in Lind, Washington,
that is part of the Solar Select project. And in that case the project is owned by a third
party that we contract through a PPA to buy the renewable energy on behalf of those
customers until that program expires and | think five more years and then it will be an
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Avista purchased resource. Other than that, | don't recall that there are any other
community solar facilities on our system. So, all of the small solar are our customer
owned.

Woodward, Jim (UTC): Thanks, James. And just to clarify the Adams-Nielsen project
you mentioned, which | think was a couple slides back. At least right now, is that
technically classified as community solar? No, | think it's on your next slide up.

Gall, James: It is a PPA and is owned by a third party, but the output is intended for
specific commercial industrial customers through the Solar Select program. That's a
seven-year program.

Woodward, Jim (UTC): Thanks for that clarification. Sounds like it has hybrid
characteristics. Appreciate that rundown.

Gall, James: Yeah, definitely. OK, I'll start to read off questions and Mike, maybe this
next one's about Nine Mile if you want to go back to the Spokane River slide. This is
Joni's question, and | don't know if you have the answer. | don't necessarily have the
answer top of my head with why Nine Mile’s maximum capability is greater than its
name plate. | don't know if anybody on the call from Avista may have an answer.
Hearing silence, so we may have to get back to Joni on that answer. So, go ahead.

Hermanson, Mike: Yeah, | don't have an answer.

Kalich, Clint: James, I'll take a stab at it. This is Clint Kalich with Avista. The nameplate
capacity is based on system conditions at some measured values, so it's some optimal
level of head and so forth. You end up with your maximum capability being affected by a
lot of other operational situations. For example, and | can't speak specifically to Nine
Mile. If you're operating elevation is reduced or if there are changes, this is a very old
facility, so we've changed out some of the hardware. Think of the actual turbine that sits
in the turbine bay. They don't necessarily change the sticker that goes on the generator,
so maybe the turbines themselves connected to the generator don't have the ability to
turn that generator at its full capacity. That's my understanding, especially as you retrofit
over time. You literally don't change the generator metal plate that has name plate on it
and the technology will change and they won't affect or change the name plate sitting on
the generator. So that is not the most specific answer, but it gives the general indication
of what the delta can be from.

Gall, James: Thanks, Clint. Next question from Ben Otto. Do we have an update on the
arbitration currently underway among the six Colstrip owners?

Gall, James: Scott, I'm going to defer to you if you want to answer that question since |
I'm not aware of any updates.

Kinney, Scott: | don't have much of an update either. | just know that both the
arbitration and the legal challenges are going through their processes and I'm not aware
of the current time frames or dates associated with those efforts.
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Gall, James: Next question from Doug. Has anyone challenged Washington State on
legality of banning energy imports of Colstrip on the basis of Interstate Commerce
rules? I'm not aware of that. | don't know if anybody else from Avista or otherwise are
aware of any legal challenges.

Joni Bosh (Guest): This is Joni. The law says the bills of customers cannot have coal
in the bill, so it was the same thing Oregon had done a couple years earlier. And so that
respects the Interstate Commerce rule part.

Gall, James: Thanks Joni. And | think that's all the questions and I'll turn it over to you
Mike to finish up.

Hermanson, Mike: OK. Thanks. Just to summarize everything, this pie chart shows the
mix of generation in 2021 generation was 1,336 average megawatts. And this shows
the generation by resource type. The largest percentages from hydro, 31% of Avista
owned Hydro and then we have 10% from the mid-Columbia Hydro. Then we have
natural gas next at 31% and coal at 13%. And to round that out, this chart shows
generation and market purchases in comparison to native loads and net sales
transaction as you can see here. The generation that we have exceeds our native load,
so we are a net exporter of energy and then we have the net sales transactions and
market purchases to balance that out. So that is the summary of all the resources that
we currently utilize.

Gall, James: Right. Thanks, Mike. | just want to poll the crowd to see if there's any
additional questions on Mike's presentation. While you're thinking about that, this is a
good overview of our resources because the next presentation is going to compare
these resources to the loads we saw forecasted by Grant on the last TAC meeting. You
may see some of these resources again today in our discussion on non-energy impacts.
If there's any last question? Alright. I'm going to start transitioning to the next slide deck.

Hermanson, Mike: OK. Thanks.

Gall, James: Mike, if you want to release control. Bear with me one moment. I've got to
shift things around between screens. | think | just saw a question pop up. Art is asking
of the renewable resources do you see any greater production capacity output? As far
as renewables, with that are better production or better capacity factors and the
Northwest, might be a little bit of a challenge. Palouse (Wind) is pretty efficient
compared to other regional resources but going east to Montana is likely to provide
better production than locally. Obviously, there's also hydro options that are better
renewable resource options in many cases compared to wind and solar. So hope that
helps to answer your question, Art. If you have a follow up, go ahead and ask.

Art Swannack Whit Co Comm (Guest): | just was curious if that's what we expect
going forward. Whenever you put in wind or solar in our area, you're going to have this
low actual generation rate versus what it has for listed capacity.
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Gall, James: It will definitely be below. Are you never going to have a 100% wind
production? | would expect the capacity factors do improve over time with newer
facilities as turbine technology gets better. Same with solar. But you know it's a matter
of what percentage of the energy its able to capture from the wind that's available. If you
had a wind site that blew all the time obviously you would have a higher capacity factor.
It's a combination of the wind available and the turbine’s capability of capturing that
renewable energy. In Montana you're likely to see around 50% capacity factors. The
Northwest it's going to be definitely below 40%. Offshore wind has some potential to
have higher capacity factors than what we're seeing on the land. And solar you're
looking at less than 25% capacity factor when you have tracking solar compared to the
DC rating.

Load & Resource Balance Update, James Gall

Gall, James: OK, so this next presentation is going to try to outline what our resource
need is for this IRP subject to a few changes we're going to talk about in this
presentation. First, we've had some major L&R (load and resource) changes since our
last IRP. We went through the load forecast change on the last TAC meeting. We've
also signed an agreement with an industrial customer for 30 megawatts of demand
response. That was all part of the Washington rate case settlement and we signed two
contracts since the last IRP with Chelan County PUD. Chelan County PUD has two
projects that we purchased from Rocky Reach and Rock Island. And just to give you an
indication of the size of those projects, which Mike went through already, about 54
average megawatts is about a 5% share. So currently we have a 5% share going
through 2030. We signed an additional 5% share from our previous RFP that starts in
2024 and then goes out ten years and that was included in the IRP update last year.
And then at the end of December (2021) we signed an additional contract that starts in
2026 for 5% and then increases to 10% in 2031 as the existing slice we have expires.
We have a quite a bit of extra renewable energy since the last IRP but also this
resource, while it's renewable, provides a capacity resource to meet our peak demand
in both winter and summer.

Gall, James: With those changes since the last IRP, this is our resource position. Our
first resource shortfall is in August of 2027, 127 megawatts and then also in December
or sorry, January 2027, 162 megawatts. We're technically short beginning in November
of 2026 when that Lancaster contract expires that Mike had mentioned earlier. With
some load growth, we increase those deficits to January shortfall of around 200
megawatts and just under 200 megawatts in August. As you stretch out over time, you
may remember in Grant’s load forecast, the summer peak load grows faster than winter.
We expect a summer deficit by a larger position and the outer time periods starting in
2034 or actually I think it looks like 2033. What this chart tries to show is not only our
comparison to loads versus our resources, but we're also trying to take into account
what's called a planning reserve margin were using 16% in the winter and 7% in the
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summer and this is until the Western Resource Adequacy Program (WRAP) finalizes
their requirements to participate in that program. Avista is intending to participate in the
program. At this time, we expect that the WRAP will lower our resource need for winter
planning purposes and slightly lower our positions for the summer planning positions. In
the first TAC meeting, we went through a presentation on how those changes might
look for this L&R. But until we have further information, we are going to be still planning
for our current methodology until that program’s information is more publicly available.
I'll pause there if there's any questions.

Kinney, Scott: Hey, James, this is Scott. Maybe I'll just add quickly for the schedule of
the WRAP. We are currently participating in what's called the non-binding trial this year,
2022, that will help inform and maybe make modifications to the program. And basically
we're operating as if we're part of the program, but there's no financial penalties for it
and then there will be a FERC filing hopefully in the May time frame of this year and will
work through the FERC approval process with the intent to hopefully start a binding
program sometime in 2024.

Gall, James: Thank you, Scott. Thanks for jumping in. | was meaning to ask you to do
that. Alright, so shifting over to energy, so when we.

Kinney, Scott: Looks like somebody's hand is raised James.
Gall, James: OK. Go ahead.

Katie Ware: Hi, this is Katie Whare from Renewable Northwest.? Stop me if you can't
hear me.

Gall, James: We can hear you.

Katie Ware: OK. | think at the previous TAC meeting you mentioned that Avista would

be using the methodology for capacity planning that the WRAP has | guess determined
to be in the preliminary design at least. And it seems maybe you're taking a shift away

from that in this meeting. Do | have that right?

Gall, James: No, we are still planning on using the WRAP. At this point in time we don't
have enough information to show our position for it. Until we have that information and a
go ahead on the WRAP like Scott had mentioned, we want to continue showing what
our position is without the WRAP.

Kinney, Scott: I'll just add | think our intent is like James said is from the resource
capacity contribution methodology and calculation. | think we intend to use the WRAP
methodology for that because it's been, | think, fairly well vetted and we've got some
agreement in the region to go to that standard. But | guess it's a little too early from a
commitment to using the benefit of the program from a resource, future resource need,
perspective since we haven't got commitment to move into the full binding program.

Gall, James: Thanks Scott. There's another hand up by Mike Louis.
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Mike Louis (IPUC): Hi, James. My question is related to the previous question. What is
the company's current thinking with regard to the reliability target for the company
versus the reliability target that WRAP will use? Just to clarify, would the company be
using a different planning reserve margin target or another type of reliability target, will it
be customized for Avista system or was the company thinking that they would be
adopting the same reliability target that the WRAP uses?

Gall, James: | think the intention is to use the same reliability target the WRAP
proposes for our region and from an historical POV. When the WRAP first started being
discussed they didn't have a regional perspective, now they do. That makes us quite a
bit more comfortable with some of the estimates we're seeing for the planning margin
targets and how resources are counted towards meeting those targets. The next
question is Avista comfortable with those targets? And | think when we see the final
PRM quantities that are really required, | will need to look at the risk and market
exposure we have and take that and probably come back to the TAC to see if it's
appropriate to continue with the WRAP’s proposal or do we need something greater
than the WRAP’s targets. | think changes that we're going to make in our energy
planning should alleviate some of those concerns and we're going to get to some of that
discussion on the next slide. Does that answer your question Mike?

Mike Louis (IPUC): My thinking here on this James is that the planning reserve margin
is dependent upon the resource mix that you would have within the company system
versus what you would have across the region. It seems to me that if you had a loss of
load expectation or loss of load hour type of reliability target starting that from that with
regards to it being more of a policy question. And then determining what your PRM
would be based upon the resource mix within your system. It may be different than what
was then the resource mix you would have within the region. And so, the PRM might be
different and so I'm looking for some rationale as to why you would want to align those
two when you eventually get to answering that question.

Gall, James: Alright. Thanks Mike for the perspective.

Kinney, Scott: James, can | add just a brief piece to this? Mike, we will definitely
evaluate the WRAP versus our internal resources and in our thoughts to, as James
indicated, try to reduce risk. But one thing that's important the WRAP program will
provide when we get to the full binding program is an operational component we will be
able to share amongst the participants on a real time basis if actual loads or operating
conditions are significantly different than what was planned or estimated. And so that
again will help us be able to leverage diversity across a fairly large footprint. Now that
includes utilities all the way down to Arizona to help eliminate or reduce risk on the
operational front. That's something else that needs to be factored into the evaluation.

Mike Louis (IPUC): | appreciate that. Thank you very much. That's all I've got.

Gall, James: Thank you. All right, | think the next question was from Joni Bosh. Do we
have a more specific estimate on what the WRAP impact might be in terms of
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megawatts needed? We had a preliminary estimate shown in our first TAC meeting.
This is a slide from the first TAC meeting that shows the benefit. You can see that
January value here. It's a little less than 200 megawatts in this example and then
summer is around 50 megawatts of benefit in the outer years. This is a significant
benefit, but these are definitely subject to change. We have not seen, at least | have not
seen, final PRM requirements yet and final QC values yet for resources. We're
expecting to see at least a better benefit in the winter than in the summer. And then |
think the next | saw Jim's hand went up next, Jim, ask your question.

Woodward, Jim (UTC): Thanks, James. Just given the discussion around WRAP, it
sounds like Avista’s overall path forward with WRAP seems to be unchanged, but
perhaps your team is waiting to make decision points around certain benefits. | just
wanted to clarify, there's been discussion around the planning reserve margin when it
comes to a specific resource attributes. | think you use QCC. Oftentimes | use ELCC
nomenclature. For those capacity contributions, is the path forward there still to
ultimately adopt the WRAP values or is that one of the benefit pieces that Avista is
withholding judgment on right now?

Gall, James: Yeah, it is. As long as we're moving forward with the WRAP, we will be
adopting the WRAP’s QCC value or else.

Woodward, Jim (UTC): OK. Thanks for confirming that.

Gall, James: Yeah. Now if it all falls apart, | hope it doesn't, but then we have to go
back and reevaluate. Alright, | see a question from Art. Will we see a snapshot of how
the WRAP worked before finalizing the IRP? We did a presentation at the first TAC
meeting, Scott led that. And there's some slides out there in that TAC meeting, I'd
recommend looking at that. will we do another presentation? we might do that just to
give the TAC a little bit more information on the final situation for the WRAP. It's a good
suggestion. Mike, your hand went back up. Did you have a follow up question?

Mike Louis (IPUC): Just an additional question. What | heard the first time with regards
to the ELCC or the capacity contribution, whatever acronym you want to use, was that
you were going to adopt the same methodology, but then | just heard that you were
going to use the QCC from the WRAP. Which one is it?

Gall, James: The WRAP uses the term QCC as qualifying capacity credit. And ELCC is
effective load carrying capability, but from a renewable variable resource point of view, |
think the intention is those two values are the same. So ELCC would be synonymous
with the QCC value. The QCC is the official terminology that the WRAP uses for
resource contribution and that's what will be used.

Mike Louis: OK, but will you be using the same methodology to develop it, or will you
be adopting their values?

Gall, James: They provide values based on data that we submit for each resource type.
And they will assign us a QCC value for those resources.
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Mike Louis (IPUC): OK. And will that be specific to your system then? Will that QCC
value then be determined specific for your system and the capability of the resources
within your system?

Gall, James: It's based on our resource’s capability to satisfy the regional load. Of the
system, not Avista. It's a regional value to meet regional loads because there is this
operational sharing agreement like Scott had mentioned. So that in the case we are
short you know we can lean on and get power from other utilities that may be long.

Mike Louis (IPUC): Thank you for that. Thank you.

Gall, James: OK. | think we got all the questions, feel free to ask more. | am a little
conscious on time just because we didn't make it through the last TAC meeting, and we
do have a guest coming in at 10 to discuss the non-energy impact study. Hopefully we
can get through the rest in the next 15 to 20 minutes because I'm guessing there's
going to be some controversial discussion towards the end. Mike, your hand just went
back up this, do you have another question? Or is that from before? OK. Alright so on
the system energy position, hat this chart is trying to represent is our position from an
energy production capability. This compares your load forecast on average to your
expected capability of your resources so that would be for example your average hydro
conditions when would be your average wind conditions and natural gas turbine would
be how much it could produce in potential outages. We do include a contingency factor
to protect our customers against potential for higher loads than average or lower hydro
than average.

Gall, James: This analysis shows that we are in a short position from an energy
perspective. Beginning in 2027. We have larger deficits both in summer and winter. The
reason why the annual deficit is significantly less is we have significant surplus in the in
the springtime period. The next slide will show how that distribution works. One thing |
do want to mention is we are evaluating changing our contingency metric, it's historically
been just around hydro and load, but with the additional renewable energy that we've
added to our system over the last several years, we would like to include some of those
risk metrics as well, especially as we go forward in the event we add additional wind
and solar resources.

Gall, James: This next chart is taking the same information from the previous chart and
looking at this from a monthly level. We have three different forecast for two years
shown. We'll start with the blue bars representing 2025. You can see in 2025 we are
long in each month by at least around 200 megawatts. You can see the length that was
mentioned in Q2 from our hydro runoff, but as resources are planned to exit, this
assumes Lancaster exiting in 2026 and as well as Colstrip exiting in 2026, you can see
the short positions in the Q1, Q3 and Q4 periods, but in the spring period we still have
significant length due to hydro runoff. As we add resources in this next plan, we will be
looking to fill resource deficits in these periods where we’re short? One thing we're still
evaluating and seeking input on is should we be satisfying this full deficit. This deficit
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does include a risk factor, or should there be a market component that we're willing to
rely on the market for a portion of fulfilling some of that risk in bad hydro or higher loads,
so that's something that we're still evaluating. Previous IRPs did not plan resources for
this monthly energy level, so this would be a significant change for this plan by planning
to this level. The next part of the presentation is going to discuss some of the proposed
changes with CETA in Washington. I'm going to stop there. Katie, you have your hand

up.

Katie Ware: Thanks James. So | hear that you're still considering how the market might
be able to mitigate some of the risk that you're showing here. You mentioned on a
previous slide, but I'm curious whether you're setting aside a certain amount of
transmission capacity for market imports or how you're going about that planning. | may
have missed you say that in a previous slide.

Gall, James: | didn't mention transmission. This is more about how much generation we
want to plan for to handle that contingency risk of poor hydro or wind or higher loads
from a transmission perspective. We have access to a significant amount of capacity
through BPA to the Mid-C or other parties. It's something that our group not necessarily
has spent a lot of time on in the IRP process concerned with access to market. At least
in capacity constrained periods. Hopefully that helps.

Katie Ware: Yep, thank you.

Gall, James: Alright, so the next part of the presentation is looking at the Washington
CETA plan, proposed planning requirements and their latest draft rules. And | thought it
was important to bring this to the TAC before the rules are finalized to get some general
understanding of how we think the rules may impact us. Any questions brought up for
discussion could be helpful as we work with the WUTC to finalize these rules. I'll walk
through what we're trying to analyze, and | have some tables and charts that show what
our positions look like. Our understanding of the new requirements for meeting CETA
and what this has to do with is how we show that we are compliant with the 80% 2030
carbon neutral target and then the 2045 target. In the current draft rules, there is a
planning requirement which we're going to be talking about today. It's designed so that
we design our system to deliver renewable energy to load. There's also an operating
requirement that is really concentrated on the creation of renewable energy and
retaining non-power attributes. That's not something we're going to be talking about
today. We're going to be focused on the planning side of this and how we would plan
our system to be capable of delivering renewables to load.

Gall, James: There's two compliance mechanisms that we have to watch out for in this
planning requirement. The first is we need to have renewable generation equal to or
greater than 80% of our retail load as our primary compliance in 2030. I'll go through an
example of what primary compliance is. The remaining amount of our retail load needs
to be met through an offset using alternative compliance. Alternative compliance, at this
moment, could be all unbundled RECs, an energy transformation project or a
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compliance payment. There's not a lot of information out there yet on energy
transformation projects. Compliance payment is likely a last resort option, so most
alternative compliance will be met through an unbundled REC or a primary compliance
renewable. Right now, in the draft rule, there is discussion of a planning standard time
step that's not discussed. It's something that | think still needs to be addressed in the
rule. What | mean by this is should we be planning to meet load on hourly basis, should
it be a monthly basis maybe it's a monthly on/off peak basis.

Gall, James: But we still need to get a full description of that in the in the rule. Now
we're going to be talking about monthly in this example. Risk level is another concern.
Do we plan for average conditions? Do we plan for something less than average
conditions? The CETA rule has a four-year requirement that we would plan to have
renewables over a four-year period. That takes some of the planning risk off the table or
at least minimizes it, but we still need to understand the risk level intended by the
Commission.

Gall, James: I'm going to show some tables in the next couple slides and this slide
outlines some of the assumptions | made in this table’s creation. What we're assuming
here is monthly retail load versus generation. We're not talking about hourly yet or even
on/off peak by month for illustrative purposes. And what we're assuming here is any
renewable generation that exceeds the monthly retail load is going to qualify as
alternative compliance. Like | mentioned before, we could look at this from an on/off
peak perspective. For this expected case methodology, we're assuming this is median
hydro, which is actually called out in the CETA law. It uses expect loads and then
historical average wind and solar.

Gall, James: One of the major issues, at least for Avista, is how do we allocate
resources between states. We’re using what's called the PT ratio. It's how we allocate
cost for resources and other company expenses between states and that's 65.5% to
Washington and the remaining to Idaho. Our existing hydro will be using that ratio for
wind, but we assume that Washington could purchase the hourly generation of the wind
production from Idaho for a fee. For solar, our current solar facility we mentioned earlier,
the Adams-Nielsen Solar project is already allocated to 100% to Washington. And for
Kettle Falls, it's similar to our wind in that we assume it's allocated 65% Washington,
then a purchase from the remaining share from Idaho. Keep in mind, at that facility only
95% of the generation qualifies too. There's a little bit of gas required for startups and
potentially some old growth wood from Canada. Lastly the assumption for the new
Chelan contracts, we'’re following the same methodology we proposed in our previous
IRP and CEIP that it would be allocated using the PT ratio plus the potential for a
Washington purchase from Idaho. Joni, your hand is up. Go ahead and ask your
question.

Joni Bosh (Guest): Thanks. I'm kind of puzzled by the second point where it says
renewable generation exceeding monthly retail load qualifies as alternative compliance.
Are you saying that renewable generation, you're just talking about the RECs because
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alternative compliance is pretty closely defined in statute? Are you talking about the
energy itself and is it within that month?

Gall, James: Yep. If we had a monthly planning standard, anytime your renewable
energy is exceeding your retail load, it would not be serving customers. It would be
theoretically sold off system. We from a planning position would not be able to count
that excess generation towards primary compliance. That is our understanding now
from an operational point of view. If we retained those RECs that would still qualify, but
from a planning point of view, our understanding, and this is a good reason why we're
having this discussion, is we would not be able to rely on that resource for primary
compliance. And maybe it's best to show this in the next table. So, if | don't quite answer
your question or there's still some misunderstanding of what we think is how all this
works, please come back and bring that up.

Joni Bosh (Guest): Sure.

Gall, James: OK, this table is 2030. This is a forecast we have each month and on the
left we have our sales forecast and average megawatts. And we get to reduce that
sales forecast by our PURPA generation from in state Washington and that calculates
what is called net retail load. That net retail load is what we're targeting to be 100%,
where 80% would need to be met by primary compliance resources. The next block
where we have Washington share, the PT ratio share of hydro, wind, solar and
biomass. Then we have added to that energy we could exchange with ldaho that we
described. That's the wind, biomass and Chelan PUD contracts and that total
generation is on the bottom, on average, is 577 megawatts of renewable generation that
we could allocate to Washington on a monthly basis. What we can show is on that
primary compliance column that shows any time that the renewable generation is less
than retail load, it would count towards primary compliance. When the renewable
generation exceeds native net load, then that would count towards alternative
compliance. We have done that. Right there is the amount of generation that is meeting
load and the amount that is exceeding load that would count towards alternative
compliance from a planning perspective. In 2030, if all things go as average conditions
as planned, we are just under 80% primary compliance and then just over 9% from an
alternative compliance. To meet the 2030 law, we would need to add 10% of our retail
load for alternative compliance and a little bit more for a primary compliance. So | want
to go back to that. Joni, is this making sense of how you envision this planning
requirement or do you have any other questions?

Joni Bosh (Guest): | will have questions. | wasn't sure about this chart when | was
looking at it yesterday, so that you're talking about over the year you're looking at rather
than monthly like on the previous slide.

Gall, James: Yeah, you look at each month to decide whether or not the resource
would count towards primary or alternative. But we're still shooting for 80% renewable
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over the year. Actually, it's really over a four-year period. So, for the four-year period, it
had to be 80%. | didn't want to show all four years on the chart, so | left it at one year.

Joni Bosh (Guest): Right.

Gall, James: If we add the next year and 2031 was 81% and then 81 or 80, we hit 80%
and would be compliant over that four-year period.

Joni Bosh (Guest): This looks like if, and I'm sort of guessing here, that the hydro, the
access to hydro that you have in the spring pretty much gets you to the 80%.

Gall, James: Yeah. So that access to hydro in Q2 since you're limited at 100%, so
you're taking the amounts between theoretically 80 and 100 for those months and that
can help you offset your shortfalls in the other months.

Joni Bosh (Guest): Right.

Gall, James: It gets you to that 80%, but we're not counting all the generation that's in
excess of load doesn't count, but up to the 100% it would count.

Joni Bosh (Guest): And then the excess you're treating as RECs rather than as energy
that would be applied to the 20%?

Gall, James: Right.

Joni Bosh (Guest): And so, the average line at the bottom? Is that just something
you'd multiply by 12? Is that how you're treating that?

Gall, James: Oh, that is just if you take the amounts each month and multiplied by how
many hours in each month, then divide all of those by 8760. That's the average over the
course of the year.

Joni Bosh (Guest): Right. OK.

Gall, James: You would do this on a MW hour basis in reality. The problem with just
showing MW hours it's harder to relate for a lot of us.

Joni Bosh (Guest): Uh-huh. And these are all average MW hours on this.
Gall, James: Yeah, average megawatts, yes.

Joni Bosh (Guest): Average megawatts. OK, thank you.

Gall, James: Yep.

Joni Bosh (Guest): Yeah, I'll look at this. Thanks.

Gall, James: And you know, the Commission could ask us to do this on an hourly
basis. They may ask us to do this on a on/off peak monthly basis from a planning
perspective. | think it makes the most sense to keep it at no less than monthly on/off
peak. Because when you go down to the hourly basis, you're making a lot of
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assumptions on how we may deliver power. Where monthly on/off peak, might be more
reliable, and then then drilling down to the hourly level. But the Commission is still, |
think, wrestling through some of those decisions on how the utility should plan for this. |
wanted to go through this as our vision of what this might look like. | don't know when
the final rules will be made. | think it's final in maybe June, but there might be a draft
coming up shortly.

Gall, James: | also want to keep in mind that while right now we are a little over 10%
short on the alternate compliance, there is definitely a REC market available including
RECs from our Idaho hydro production that could be available to offset that. Where |
think I'm going here is 2030, from an average energy point of view, is pretty much
compliant with the CETA law assuming that we were able to get normal conditions and
the energy we could transfer from for the wind, biomass and Chelan PUD contracts are
able to be transferred to Washington. We're looking pretty good to meet that 2030 law.

Joni Bosh (Guest): Can | have some clarification real quickly before | moved just back
on that one, | may have misunderstood. | may have confused myself. So, all of your
hydro is in your hydro column, your alternative compliance column then is all RECs.

Gall, James: Sure, go ahead. We're showing here the amount of energy that we
produce. That exceeds load, so it's our generation. It creates a REC. We hold that REC,
so we're not buying a REC, this is just how much the company allocated to Washington
is exceeding its load. Whether you call that a REC or excess renewable generation, it's
still from our understanding of how the law works, is that would count towards
alternative compliance. Even though we generated it, we retain the REC. It may have
been sold off system, but that's our understanding how alternative compliance would
work in that situation.

Joni Bosh (Guest): Hey. I'm not sure | agree, but I'm going to look at this and then I'll
get a hold of you. Thanks.

Gall, James: OK, that works for me.

Joni Bosh (Guest): Yep.

Gall, James: Of course, that could change in the next month.
Joni Bosh (Guest): Yeah, exactly.

Gall, James: So just to wrap things up, to show the full 20-year look out in the future.
The green bars represent how much under this methodology we could count towards
primary compliance, which is the amount that's under the monthly retail load. The blue
is showing the excess generation by month which would be alternative compliance. The
black line represents what the target is for the primary compliance goal, where it's 80%
through 2033, then ratchets up by 5% every four years until you had 100% in 2045. One
way to look at this is if you compare the green bars to the black line that shows our
shortfall for primary compliance and then the shortfall between the top of the graph and
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the blue represents the shortfall from alternative compliance. | would remind everybody
that from an alternative compliance point of view, | think of Avista has RECs or
renewable hydro from |Idaho that is available that could be sold so long as there is no
national or state RPS in Idaho. We may not be planning to build resources to meet
alternative compliance needs but the primary compliance is what our modeling will try to
solve in our resource strategy. There could be an adjustment for risk as we mentioned
before, but right now, our position is looking pretty good to meet the 2030 law, at least
on an average point of view. That's the last slide | have. We're at the time | was hoping
for, and if there's any questions, go ahead. OK, so | think we're planning on taking a
break at this point. We were planning on getting back together at 10:00 for a non-energy
impact presentation from DNV. So why don't we go on break and | will see all at 10:00
o'clock.

Non-enerqy Impact Study, DNV

Gall, James: | just want to do a quick check to see Stephanie if you are online.
Whalley, Stephanie: Yes, I'm here.

Gall, James: OK, | think the plan is that if you can share your screen, if you want to.
See if you're able to do that.

Whalley, Stephanie: Sure.

Gall, James: We can always do it as well if something doesn't work out. I'll stop
presenting. Alright, | do see it. It seems like it's working, so we'll just give everybody a
couple more minutes to come back from break and then we'll introduce you and we will
get started.

Whalley, Stephanie: OK, sounds great.

Gall, James: OK, hopefully everybody made it back. | have 10:00 o'clock. | want to
introduce DNV to the TAC. A few months ago, we contracted with DNV, specifically with
a Stephanie Whalley, who's going to be presenting today, and Shawn Bodmann to
conduct a supply side non-energy impact study as one of the to do items out of the last
IRP. The UTC Staff recommended as we look at the non-energy impacts to the
resources that we look to acquire and own. We've been working with DNV for the last
several months putting together what are the costs and benefits to societal cost, at least
to our customers and others as well. | want to turn it over to Stephane and if you want to
go through your presentation and we welcome questions at any time, or do you want to
have them at the end? It's up to you and.

Whalley, Stephanie: That sounds great to me. We can take questions as we go along.
And we'll also have a discussion time at the end if there's any larger questions.
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Gall, James: OK. And then if you have a message you want to put in chat for a
question, I'll try to interrupt stepping in at the appropriate time and read those off. So,
with that go ahead and take it away.

Whalley, Stephanie: OK, great. Thanks, James. Good morning everyone. As James
said, I'll be presenting on the non-energy impact study that we've been doing with Avista
for the last several months. I'll begin with a brief overview of the project and then
present the approach we used to gather and apply the non-energy impact values.
Following that, I'll show some of the results from this study, the study and then cover
some of the gap analysis components where we identified key data gaps that could
potentially benefit from additional research. And then finally conclude with a discussion.

Whalley, Stephanie: OK, so what is a supply side non energy impact? It's essentially
an externality which is an impact that is not reflected in the cost of a good. And in this
case, energy. On this slide, you can see some examples of what is typically included in
the cost of energy and then what typically isn't. For many things, the line between
what's included in the cost of energy and not, it is pretty clear. For instance, the
examples here: jobs, direct economic impacts, fuel costs, those are part of the cost of
energy. Whereas things like health impacts due to emissions or fatalities throughout the
supply chain likely are not part of the cost. But there are other cases, for instance water
use, which we have listed here in both examples where the line can be a little bit less
clear. For instance, when water is used to produce electricity the costs of withdrawing
the water or processing it. That would be assumed to be part of the cost of energy, but
there may be other societal or environmental costs that aren't included into that. The
cost that's paid for that water. And a lot of those sort of external costs can be a little bit
more challenging to quantify using that water example.

Whalley, Stephanie: The goal of this project was to provide Avista with quantitative
dollars per MW hour estimates of non-energy impacts for a variety of generation
technologies and scenarios. To do this, we started out with a jurisdictional scan to
identify non-energy impacts that might be currently in use by other jurisdictions. The
jurisdictional scan didn't turn out very much, so it won't be the focus today, but the key
take away and the reason it's worth mentioning is that this is a pretty new approach that
we're taking here.

Whalley, Stephanie: The next part of the project was to develop the NEI database.
Much of our discussion today and the presentation will focus on how we identified
readily available non-energy impact values and monetization approaches. Then after
the database development, we moved on to database application, so this is where we're
taking that database and then we're applying it to Avista’s scenarios. And then finally,
we have the gap analysis where we looked along that whole process as we're
developing the database and identified key area metrics that were missing in the data
that could benefit from additional research.
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Whalley, Stephanie: OK, so next I'm going to discuss the approach that we took
specifically for assembling the database and then applying the database to Avista
scenarios. Our approach was to identify readily available non-energy impact values and
monetization approaches. We primarily used federal regulatory and then some
academic publications. While primary research could be more closely tailored to the
specific jurisdiction to the specific resources, using secondary research, particularly at
this stage of the process, provided a number of benefits as we're starting to quantify and
monetize non-energy impacts. This approach cost less than primary research can be
conducted, conducted faster and then can also be used to identify and prioritize gaps
for additional research.

Whalley, Stephanie: This slide summarizes the database compilation approach we
took. The approach involved identifying any values, that the figure to the left, and then
also monetizing those values and throughout the whole process we identified any gaps
in the data that could benefit from additional research. For some metrics, such as
emissions, we were able to use values directly from Avista, but for most other metrics
we relied on values from other publications or sources. Whenever possible, we tried to
use the same source for all of the different generator technologies we were considering
to minimize differences and methodologies across technologies for the same metric.

Whalley, Stephanie: That is the kind of wrapping up the approach component. Uh, we
unit found a number of limitations, but also benefits of using secondary research. A
couple of things to note, values are not always compatible across regions for a variety
of reasons, such as different economic conditions, environmental conditions or
concerns. Also, sometimes studies are outdated. Some generator types, for instance,
were primarily installed many decades ago, so there is limited information about what
the impacts of a new facility might be. Newer technologies sometimes also don't have a
lot of good source data because the technologies are developing so quickly, and the
studies can rapidly be out of date. And like | had mentioned in the prior slide, we did try
to use consistent sources whenever possible to minimize methodology differences, but
in some cases that's unavoidable. If not, all technologies are covered in the same
source. Some sources had relatively opaque methodologies, so that made it a little bit
harder to know exactly what some of the assumptions were. And finally, there were
gaps of course in the secondary research and this was the biggest problem when it
came to monetization.

Whalley, Stephanie: This slide shows the different metric categories that we
considered and then the boxes represent each NEI metric that we looked at. The green
shapes are the ones that we were able to monetize and then the blue ones we were
typically able to quantify to some level, but we were not able to fully monetize them. For
public health, we looked at the impacts of fine particulate matter PM 2.5, sulfur dioxide
and then nitrogen oxides. And for the green ones, I'm going to go through them, but
we'll talk more in depth about those in the results section. The green ones, the
monetized ones, will go into more detail in a little bit. For safety, we looked at direct
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fatalities from construction and operations. And indirect fatalities from supply chain
activities. For energy security, we focused on energy burden, which is the proportion of
household income spent on electricity and heating. And we addressed this metric
qualitatively by assessing whether a resource is expected to increase or decrease the
levelized cost of energy. We did this under the assumption that if there's a higher-level
cost of energy, that energy would be more expensive for the end user.

Whalley, Stephanie: For the environment we identified land use for most technologies
and were able to identify some values for project phases beyond operations, so in some
cases going back to manufacturing, construction and through decommissioning.
However, a land use which was difficult to monetize as we'd want to have the value for
the externalities component of the land use. In most cases the land use for either
purchase or leasing should already be included in the cost of energy. But for certain
types of land use, we expect that there is some level of externality. There just wasn't a
readily available source.

Gall, James: Hey, Stephanie, we have a hand up on a question from Heather. Heather,
would you like to ask your question?

Whalley, Stephanie: Sure.

Moline, Heather (UTC): Awesome. Thanks. This is Heather from Washington UTC.
The price of a resource as reflected in the price per MW hour would capture whether a
resource has a higher levelized cost, and as such whether a customer would have to
pay more for it than another resource. | guess my question is | never thought of adding
additional NElIs almost supply side to account for. An increase or decrease in energy
burden to me, that's already kind of implicit in a price.

Whalley, Stephanie: Sure. And that's essentially where we ended up, so essentially in
the report we discussed that more in terms of how there are these other burdens, but
we didn't factor it into the final dollar per MW hour.

Bodmann, Shawn: When we were talking to about this, James - jump in on this, one of
the things we talked about was part of the process here right. The IRP process is to
take those LCOS for the different sources and do the computations you need to do in
order to get them to that you know the cost per MW that a customer would pay.

Gall, James: This is James. And | think the whole concept here is energy burden is a
function of cost, utility cost or resource cost. But it has an effect on the customer that
needs to be considered and in part of the CETA requirements that we include in the
CEIP these customer benefit indicators, energy burden shows up and we have metrics
for that. | think this is just connecting the dots between that affordability customer
benefit indicator and what we're doing through our resource planning. | did see another
hand up and | think it was Joni. Do you have a question or comment?

Joni Bosh: Yeah, | have a shared | think some of the concerns Heather just raised. It
seemed to me like energy security rather than being energy burden might be something
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like how can you depend on your power or how many outages do you have? That kind
of stuff of is it a neighborhood more likely to lose their power than other neighborhoods.
So, if you could talk about that a little bit because energy burden is just calculated on
your income and what you're paying for your bill.

Whalley, Stephanie: Sure, we did explore looking at it in terms of outages and from
that perspective, the challenge was we were trying to tie the NEI metrics to specific
resources. Whereas a lot of the outage issues and whatnot would require a different
level of analysis then we were focusing on here.

Joni Bosh: Sorry. Some of these values, and | have to admit | haven't read the report
yet but heard some of these values going to be in some cases positive numbers for
some resources and negative numbers for the exact same value for other resources.

Whalley, Stephanie: We were not looking at one resource displacing a different one.
We were looking at the impact of each individual one, so economic impacts are
generally positive. Whereas, safety, public health, those tend to be negative impacts for
everything. Excuse me.

Joni Bosh: OK.

Bodmann, Shawn: A bit more on energy security. This is Sean from DNV. We were
looking at a definition of energy security as access to affordable energy and so those
reliability statistics is the access part. As Stephanie was saying, that was outside of
what we were able to assess when we're talking about a specific generation source.
That left the affordability part. That's why we have energy burden here for energy
security.

Gall, James: | want to add one more thing on security and a lot of it has to do with
reliability. Some of this comes down to the resource choices, or really the transmission
or distribution system. If | have a resource that doesn't matter necessarily where it's at,
it could be a transmission or distribution issue that is there. The cause of the energy
security issue rather than the specific resource, some resources that you may locate on
the distribution system may or may not benefit energy security. | don't think it's
necessarily a resource specific value. It may be a value of the security that we would
apply to certain resources. That's why | went after the discussions with DNV. | think it's
something we need to explore after the fact on a resource specific basis, but maybe a
locational basis of the resource. Alright, I'll turn it back over to Stephanie.

Gall, James: | don't think there's any more questions yet.

Whalley, Stephanie: | think we stopped with land use, so water use. We identified
water use for the operations phase for many technologies as well and we focused on
water consumption. That's water that's lost during the process either, evaporation or
from other reasons. Like land use, we found it was difficult to monetize this one as the
cost for withdrawing the water or utility costs would be assumed to be part of the cost of
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energy, whereas the sort of externality costs there, so potential. Like tradeoffs for using
water for electricity versus something else was more challenging to monetize.

Gall, James: We have a question from Joni on the chat, Stephanie, on water
contamination. You have a thought on how that would be evaluated?

Whalley, Stephanie: Are you thinking water contamination where you have to keep the
water in a holding pond or water treatment or environmental contamination?

Joni Bosh: Some process that ends up being unusable, let's say.

Whalley, Stephanie: Yes. So that would fall under water consumption because it can't
be returned to the environment, that's the portion we focused on. But we didn't find.

Joni Bosh: | would say. I'm sorry. It's not a volume question to me, it's a contamination
problem.

Whalley, Stephanie: OK, so in terms of keeping it out of the system? I'm trying to think.

Joni Bosh: Yeah, | mean, if it has to be treated before it can be safely released into a
creek or something like that, or if it has to be contained for some reason, or if it goes
through a process and ends up contaminated. I'm just curious why it's just water use
rather than say, water degradation. Or both.

Whalley, Stephanie: | believe that was actually part of water consumption, because it
can't be immediately returned to the environment. But we did not find a good way to
monetize that. From what I'm remembering from the specific definition from the source
as it was, it could be evaporation, which is what | mentioned, but also if it can't be
returned to the system or the environment for contamination reasons.

Gall, James: This is at James | want to add one thing here and with quite a bit of
discussion on water issues and if there is a clean-up process or a consumption of water,
those are usually embedded into the cost of the resource. There is an impact, but it is
one of those impacts that are embedded into the cost of the resource when we're trying
to do here is estimate the impacts that are not included in the resource cost and if there
is a contamination problem that extends outside the resource cost, that's one issue.
We're trying to capture the values that are not already included in the resource cost.

Whalley, Stephanie: And for wildlife impacts, we identified bird fatalities for fossil fuels,
nuclear and wind but we were not able to monetize those impacts. And for wildfire, we
were unable to find a resource specific wildfire risk value, so we used greenhouse gas
emissions as a proxy for climate change impacts. As climate change has increased, the
severity can impact the timing of wildfires. We did see some research looking at length
of transmission lines and those types of metrics that might be worth further pursuing,
but there wasn't anything that was resource specific.

Whalley, Stephanie: OK. And then for economic impacts. Actually, induced jobs really
does fall under this induced value add because they work together. But we were looking
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at the jobs and value-added impact that were above and beyond the direct jobs created
by constructing and operating a generator. We'll go into more detail on that and the
public health and safety as we move into the results section in a couple slides.

Gall, James: Stephanie, there's another question from Jim Woodward. It's a good time.
We can ask that question.

Whalley, Stephanie: Perfect.

Woodward, Jim (UTC): Thanks, James. Hi, Stephanie. Thanks for this presentation so
far. | raised my hand when you mentioned, I'm going to admittedly paraphrase you, but
wildfire serving as a proxy for climate change. And that that did get me thinking that
maybe | missed it, but | haven't seen too much in the way of in the way of looking at
climate change, especially in GHG emissions, reflected here and maybe this is what |
call a sandbox question because | know on a different set of metrics front customer
benefit indicator metrics. This may be outside your specific purview, but at some point
NEIs stop and CBls begin and there may be some overlap but some complementarity
as well. | just wondered if you could speak a little bit more to GHG emissions and is that
a part of this or is that really outside this quantification focus right here?

Whalley, Stephanie: Sure. Under wildfire, we used greenhouse gas emissions as a
more qualitative discussion of which resource types might be more likely to have a
higher wildfire risk. It's admittedly a bit of a stretch, but there is some research showing
the connection between climate change and wildfires. We didn't use greenhouse gas
emissions in other aspects here because James | believe the social cost of carbon goes
into another part of your analysis. That's outside of what we did.

Gall, James: That's correct. So, Jim, as you know, we have to include the social cost of
carbon in our evaluation for the resource plan for the State of Washington. We didn't
want to have DNV spent a lot of time on the carbon side of the non-energy impact since
those are already included elsewhere. In the event of wildfire, if that if it looks like that
any could potentially be at least proportionally accounted for in that side of things. If
there's other non-carbon related wildfire risks such as transmission lines, that might be
something that we need to look at in that gap analysis.

Woodward, Jim (UTC): Thanks. That's helpful. Again, just trying to delineate where the
focus of one set of indicators stop, there wouldn't begin, so thanks.

Bodmann, Shawn: Speaking to Heather's comment in the chat, so you know that trend,
| think the transmission is really the most direct risk for wildfires. If you have a high
voltage line going through a wooded area. This study was just looking at the generation.
We didn't have any sort of transmission data or scenarios that we could take into
account. That piece of wildfire risk is just is just outside of what we were analyzing here.

Whalley, Stephanie: These tables summarized the data coverage by generator type of
the NEI metrics that we looked at on the last slide. Most of these, you'll see a check if
we have information for that particular resource and any for economic, there's a few that

Page 347 of 1561



Exh. SJK-2a

have sort of the squiggly line here and that's because we used a different method to
approximate impacts and we weren't able to fully quantify those in the same way, but
we'll get into more details on that in the economics results discussion. One of the key
things to note here is that the newer generator types such as hydrogen electrolyzers,
batteries, non-natural gas generator types tend to have fewer identified values and this
falls along the line of earlier discussions where it sometimes takes a while for the
secondary resources to catch up with the technologies. Conversely, you can see that
the more established technologies do have pretty good coverage for most metrics. So
now natural gas. We had liquid air, renewable natural gas, trying to remember what the
other ones are off the top my head, | think there's another hydrogen one.

Gall, James: Yeah, this is James here is, think about biofuels, hydrogen, liquid air,
RNG. The idea here is using a gas turbine technology, but it's not burning natural gas to
create power.

Whalley, Stephanie: All right. Are there any other questions on the approach before
the next section? OK. So next | will walk through the results of focusing on the NEI
values that we were able to monetize. Public health, safety and economic impacts, and
then we'll look at an example of how we applied the database too. The scenarios we're
looking at. Starting with public health, we looked at fine particulate matter, sulfur dioxide
and nitrogen oxides. These were readily available values. | mean, these are all
specifically for the operational impacts. The values we used here you can see are
primarily from Avista and in some cases also from EGRID and for the cost component
of the calculation, we used EPA's COBRA model to calculate the dollars per ton. The
COBRA model produces cost estimates per unit of emissions for every county in the
United States, so the model results are primarily dependent on the location of the facility
and how those emissions would disperse throughout the United States. It's important to
note, like emissions that go into Canada aren't accounted or into Mexico or not
accounted for in the model there's some, dependent on population level. All these other
different things that can go into the cost estimation. To the right of this slide, you can
see an example of the summary output from COBRA. It provides the change and
incidents like increase of various health impacts as well as the monetary impacts of
those. And the costs associated with these emissions cover everything from increased
mortality through more minor impacts such as increased numbers of restricted activity
days. And they are focused on respiratory and cardiovascular impacts.

Gall, James: Stephanie, you have a question from Heather.
Whalley, Stephanie: Sure.

Moline, Heather (UTC): Thanks, Heather from UTC here. | want to make sure I'm
understanding the scope of this. When natural gas is extracted from the ground, there
may be some public health and emissions impacts there, but we're specifically talking
about when electricity is generated from natural gas, so specific to the generation plant
and not the very beginning of that process for example.
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Whalley, Stephanie: That's right. Yes. This is operations focus because that's where
we were able to find the emissions values. Theoretically if, for instance, emissions
estimates from a natural gas extraction facility, we could put that into COBRA and get
an estimate. But we don't have those values at this point. OK. So, we took the tons per
MW hour from the emissions values. And then the dollars per ton from the COBRA
models to calculate the monetized health impacts in terms of dollars per MW hour. And
you'll notice for some of the impacts, we focus on the dollar per MW hour and then
some per MW. But since this is based on electricity generation, we've used MW hours
here. This figure shows the monetized health impacts from fine particulate emissions for
existing and proposed generator types. As | had mentioned in the prior slide, the
COBRA model produces county level impacts for the entire United States. We've
summarized those into three categories here. The dark blue bars show the impacts on
the county where the resource would be located. He caught the site county here. The
light blue summarizes the impacts on Avista's territory. And if the facility would be
located within Avista's territory, you'd get the total impact on Avista’s territory by
summing the dark blue and the light blue bars. And then the green bars are the impact
for the rest of the United States. And another note, for hydro, wind, solar, nuclear that
don't have operational PM 2.5 emissions, we've collapsed those here into to single row.

Whalley, Stephanie: For existing resources, Colstrip and Kettle Falls have the largest
impact on the United States as a whole. Another thing to note is Colstrip, which is in
Montana, you can see here has very little. There's tiny little lines of four Avista in the site
county so you can see how the location of the resource does impact these results here.
Joni, | see you have a question.

Joni Bosh: What's the difference between the proposed and the existing?

Whalley, Stephanie: Thank you. The existing are Avista’s current facilities and then the
proposed are some of the other potential sites that they had asked us to look at, like
Kettle falls, | think that would be a potential expansion of the current facility. Same for
Colstrip. And then like some of these other ones, it says northern Idaho, so it's more of
a general location and when that's the case, we typically used one of Avista’s existing
facilities as the location.

Joni Bosh: So, this is over a period of time between or measured at what 2030 or 2045
or what's the time?

Whalley, Stephanie: We used $2021, but this is per MW hour. | mean that's like.

Joni Bosh: I'm not quite sure I'm following Colstrip, for example. So, if you could talk
through Colstrip between existing and future Colstrip is out in 2025, out of bills.

Gall, James: This is James | just want to clarify this section. The bottom is if we had it
as a resource option to choose between for alternatives to our preferred resource
strategy. So, we're selecting resources, these are the values we would assign for a new
generator for resource selection. So the Colstrip one on the bottom would represent, not
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that we're going to go out and build a coal plant, but if we had a coal plant as an option
that was located in Colstrip, this would be the NEI for PM 2.5 for that resource.

Joni Bosh: Using current technologies rather than the existing Colstrip technologies?
Gall, James: Using the newer technology, which is why the emissions are lower.
Joni Bosh: OK.

Gall, James: Those are all resource options, so when we do our resource selection, we
can include these values in addition to utility costs values to have a more
comprehensive cost analysis.

Joni Bosh: OK. Thanks.

Gall, James: | want to add one other thing on Kettle Falls and this one is a debatable
issue that we probably still need to wrestle with. Kettle Falls, you can see there is high
levels of PM 2.5 at least per MW hour. That resource uses waste products, so the
question is, that waste product, would it be burned otherwise or be emitted into the
atmosphere in another way. On a net basis while the plant is emitting this amount of PM
2.5 would it have already reached the atmosphere regardless of whether it was burned
at our facility? This is one of the plants that we have questions whether or not there
should be this value, obviously there is emissions, but would those emissions happen
regardless of Avista combusting it in their generator. | see two hands went up, three
hands now. | think it went Heather, Jim then Art. Will try to go in that order. So Heather,
you want to go first.

Moline, Heather (UTC): OK, sure. Thanks, Heather from UTC. I'm going back to my
question from before. | definitely know that there's data about pollution around coal
mining facilities, but | don't think that's included here. Not because there isn't data on
pollution around coal mining facilities, but because this is specific to where coal is to
Colstrip, which is where coal becomes electricity, meaning we're talking specifically at a
generation site or later than that on the supply chain. | guess again, just trying to
understand the scope of this study, if you could help me there.

Whalley, Stephanie: Sure, we focus specifically on operations, but that's certainly an
area that could be worth the additional research because there are studies looking at,
as you mentioned, health impacts around mining. But that's not something we included
here.

Gall, James: Jim do you want to go next?

Woodward, Jim (UTC): Thanks James. And my question was precipitated by your
comment. | was almost going to raise a question around a supply chain. Because that's
how | characterized. | guess you could say Avista is based on this study | think current
accounting a Kettle Falls. At this point, are you saying that what we're seeing here and
what we're seeing in maybe study results assumes that Avista would take ownership of
those impacts, whether it's actually occurring at the endpoint or it would occur via
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alternative scenario versus have decisions based on what we're viewing here already
been made to say, and I'm going to speak just as an example like 20% going into Kettle
Falls. If let's say 20% of those impacts would have occurred regardless, that's not
reflected here. If that makes sense. Is right now the current state sort of airing on the
higher side of Avista accounting for everything versus have our carve outs already been
made. If that makes sense.

Gall, James: Yeah, this is everything. There's no carve out yet at this time.

Woodward, Jim (UTC): OK, so if anything based on current thinking, these are high
end estimates, they could potentially go down?

Gall, James: For the Kettle Falls one, yes.
Woodward, Jim (UTC): OK. Alright. Thanks.

Gall, James: Yeah, we still need to work through that and understand what happens to
that fuel if we don't take it. Somebody else would take it. Would it just be the same
result? Because this is a true wood waste facility. We're not out harvesting trees to burn.

Woodward, Jim (UTC): Right, just wondering what we're seeing here could be how that
might change going forward? Thanks.

Gall, James: Yep. And Art, you're next.

Art Swannack Whit Co Comm (Guest): | just was thinking about your comment about
would it be burned somewhere else, the wood waste at Kettle Falls. | don't know if it's
that simple and I've got two thoughts. One, it could be incorporated into some recycling
type thing where they use composting as part of the factor in that, which would then
bring in what's it emitting at that point, which would be probably a different substance
than burn particles. Or, you know, we're also having regulations now on methane
emissions from landfills and saying so, | think it's going to be tough to say what the
other end result of biomass would be other than we know they've said biomass is
supposedly granted some status as a positive thing for energy generation, so | don't. I'm
just commenting that to me it's going to be tough to do that analysis.

Gall, James: | agree. It's been a good discussion. Obviously, this generates a lot of
thoughts and that's what we're here for. So, I'll let Stephanie keep going and keep
asking questions. We have until 11:30, a little less than another hour, so continue.

Whalley, Stephanie: OK, sounds good. Next, this is the figure for sulfur dioxide in
health costs per MW hour. Coal has the largest impact compared to the other resources
here which is to be expected based on sulfur content and these impacts are nearly all
outside of Avista's territory. Next, this figure shows the operational nitrogen oxide’s
health costs per MW hour, again for proposed and existing resources. For existing
resources, Northeast natural gas has the highest health costs throughout the US and in
the Avista territory. Colstrip had the next highest cost per MW hour throughout the US. |
think one thing to note, like we are looking at dollars per MW hour, which | think gives
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us the cleanest comparison across technologies. But when there are large differences
in the amount of electricity produced. That's another factor to think about here.

Gall, James: Art, | still see your hand up. Did you have another question or was this
done before?

Art Swannack Whit Co Comm (Guest): | don't see my hand up.
Gall, James: Must be frozen on my end. Sorry.

Whalley, Stephanie: OK. Any questions on public health before we move to safety?
For safety, we looked at direct fatalities which occurred during construction and
operations and could include things like workplace accidents, catastrophic failures,
things like that. And indirect fatalities, which include accidents related to production and
transportation of materials, including things like construction operations and
decommissioning. Whereas for public health we were only able to really focus on
operations for safety, we do include the larger life cycle.

Whalley, Stephanie: | think | just missed part of that comment. Let me look at it. Yes.
We focused on deaths and not injuries in this case. That was primarily driven by data
availability here as well. In terms of the costs, we used the EPA's value of a statistical
life which is the same value embedded in the COBRA model used for public health.

Whalley, Stephanie: And then we looked at fatalities per MW hour. Then the value of a
statistical life to monetize dollars per MW hour. This figure shows the monetized fatality
impacts. The light blue bars are from a single paper that didn't distinguish between
direct and indirect fatalities, but they are both included in those bars.

Whalley, Stephanie: And then for coal and natural gas, we were able to distinguish
between the two. Wind had the highest dollar per MW hour impact here. And the source
had discussed some potential reasons for that included lots of smaller accidents, like
plane and helicopter crashes related to wind farms a blade transport crashes into. The
authors had suggested there might be more reported fatalities because of increased
scrutiny around certain wind projects. Coal had the next highest impacts and that was
largely driven by mining risks. And then hydro’s numbers were relatively high. This
appeared to be driven by rare catastrophic events like dam failures.

Whalley, Stephanie: Before we move on, anything on safety?

Joni Bosh: | had a question. This is Joni from Northwest Energy Coalition again. I'm
struggling here with the idea of only fatalities and some of these seem to be pretty much
widespread. | mean, you were talking about potential airplane crashes or whatever and
not including injuries and not including long term iliness. | think that's something that
needs to be discussed a little more because I'm not sure | need to go and look at what
you actually measured here for various fatalities. For solar, I'm curious what were they?
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Whalley, Stephanie: OK, so | don't remember that one off the top of my head, but |
don't know if Sean, you might have the report open. We might be able to say something
there now or maybe in a little bit.

Bodmann, Shawn: But | don't have it open. I'll go check it out.
Joni Bosh: OK. Thanks.

Whalley, Stephanie: And did you have another question on fatalities or we can maybe
come back to that when we get to the discussion so that we have time to double check.

Joni Bosh: Yeah, continue.

Whalley, Stephanie: OK, great. Next, economic impacts. We used NREL’s Jedi models
for most economic impacts. They have six different models grouped by technology type.
You specify the location, year of construction and then size for each simulated facility.
We used Jedi default assumptions for other inputs such as share of local labor, financial
parameters, decommissioning rates, and technology, like the specific technology
components of the facilities. To the right here you can see an example of the Jedi
output. Impacts broken up into construction and operational impacts. Additionally they’re
broken out into direct, indirect and induced impacts. Direct impacts include labor directly
related to things like construction or operations focusing really on the onsite component
of the labor and impacts. Indirect impacts are the more supporting industries, including
things like construction material, gravel, fuel, those types of supporting industries. The
third component is induced impacts. And these are the impacts related to reinvestment
in spending driven by direct and indirect impacts. For instance, increased like people
going out to restaurants more or things like that that are driven by the economic activity
from construction and operations. The Jedi models give us the direct, indirect and
induced jobs for construction and operations, and then they also monetize those
impacts in three different ways. Earnings focuses on essentially wages paid in those
cases, but we used valued added because we're trying to find which impacts made the
most sense when looking from a non-energy impact. That line between what's already
in the cost for energy and what's not. The value added is the difference between total
gross output and the cost of those intermediate inputs. It's similar to GDP, gross
domestic product. We focused for the NEI economic impacts on value added induced
impacts.

Whalley, Stephanie: Before | move on, we also did have a few exceptions. Don't want
to go into too many details because they were a number of things that we had to look at
a little bit differently. For offshore wind, we had to make an adjustment to the induced
impact based on the factor that was in the model. For coal with carbon capture, we
adjusted the impact we had from the coal model. And then the biggest gap here that we
will talk more about when we get into the gap analysis. There is no solar PV Jedi model.
Or no up-to-date one. So, that was a limitation here.
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Whalley, Stephanie: This figure shows the construction impacts for each proposed
generation resource. We didn't include existing projects here because the impacts have
already occurred. Other things to note, resources with longer construction periods and
more infrastructure needed to support that generation tend to produce more induced
impacts. And for construction, we used dollars per MW as it is more of a size dependent
metric. This figure shows the operations impacts in terms of dollars per MW hour. The
Jedi outputs showed the results in terms of dollars per megawatts, but we did convert to
MW hours because the operations have a lot of a variable impacts, but that does in
certain instances drive some of the variation you're seeing here particularly for hydro.
Any questions on the economic impact here?

Joni Bosh: | do have a quick question. This is Joni again. Is this chart actually saying,
let's say Kettle Falls first line in both has a more positive economic impact than Rocky
Reach Hydro, is that with this chart is saying?

Whalley, Stephanie: Yes. In terms of non-energy impacts, the value add.

Gall, James: Per MW hour though.

Whalley, Stephanie: Right. Yes, that's another important distinction.

Gall, James: Yeah, because Kettle is 50 megawatts and Rocky Reach is 1,200.
Joni Bosh: Right. Well, that's what | was trying to figure out. It seems like. OK. Yeah.

Bodmann, Shawn: And it's just induced. Right. It's just the additional economic impacts
from the direct and the indirect jobs that are being provided there.

Gall, James: Kettle has quite a bit of a trucking industry that supports that plant, which
is why that one pops out.

Joni Bosh: OK.
Whalley, Stephanie: OK. So, one more question, go back.

Woodward, Jim (UTC): Thanks, Stephanie. | was actually waiting or deliberating
whether | ask this question now or wait till the end of this session, but I'll go ahead and
ask it now because | did look ahead in the slides. What I'm curious about is, | see these
existing and proposed view graphs and | think | understand the meaning behind that.
However, was there any analysis done to overlay these study results, especially from a
price or cost standpoint? Based on the approach of Avista and my understanding, pretty
much all three of the IOUs took in the 21 IRP, where they essentially used a proxy value
across the board. Because if not, | would find that interesting to see how we're trending.
Because my understanding is that's not conveyed in this existing and proposed parallel
graph. That's basically looking at Avista's current fleet, if you will, or portfolio versus
where the company plans to go as opposed to previous NEI treatments and NEI
quantification the company did in 2021.
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Gall, James: Jim, we didn't do any NEI treatment for supply side resources ever before.
We did it for energy efficiency. The energy efficiency study had a kind of a blanket
covering. And since then we have started looking at and breaking it down by resource
type for energy efficiency. But this is the first of its kind for supply side resources.

Woodward, Jim (UTC): So basically, this is compared to zero in 20217
Gall, James: Correct.
Woodward, Jim (UTC): OK. | think I'm going to ask the question.

Gall, James: Actually, | think probably the first ones to start looking at this in an IRP as
well. So, it might be zero for a lot of entities out there.

Whalley, Stephanie: Right. We didn't. We didn't find any other spots they were looking
for the through the jurisdictional scan.

Gall, James: We got about 30 minutes left. I'm hoping we can get through the next
couple because there's going to be a bit of discussion | would imagine towards the end.
Go ahead Stephanie.

Whalley, Stephanie: This is an example of how we apply the database to the various
proposed or existing resources. This is looking at specifically the monetized impacts for
a proposed large wind farm in Eastern Washington. The graph on the left, this waterfall
chart, shows how the NElIs interact with each other. You see that the economic
operational impacts are positive, that first light blue bar. Then the safety or fatality
impacts are negative in the green bar public health, because specifically operations is
zero here and then you get the total dollars per MW impact in the dark blue bar here.
On the right, this is the impacts per MW, which were only the construction impacts. So
that's a single value here. It's important to keep in mind that as we've talked throughout
this and at the beginning when we were looking at the different NEI metrics we were
considering that there are other impacts that these do not particularly include. We face
this challenge with trying to figure out how to monetize all of the different impacts that
that we did identify. Are there any questions on application?

Whalley, Stephanie: We'll move on to the gap analysis. Throughout this process we
did identify a number of data gaps. This slide summarizes what those gaps are as well
as where we thought they best fit on the value in effort diagram. On the X-axis you can
see the estimated level of research effort we think would be needed to address the gap
with the greater the effort, the further to the right the categories are on this chart. The Y-
axis shows estimated value of the additional research with the highest value at the top.
One thing that might stick out to you is if you look at this, there's really nothing on the
low effort side. The study we just completed was trying to pick up as many of those
lower effort pieces as we could. Moving into the mid effort and especially high value
economic impacts from solar PV. NREL doesn't have a current Jedi model for solar PV.
For the other resources we looked at, economic impacts tended to be some of the
larger ones. We also had an old model that could potentially be updated, which is why
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it's more in the mid-level of effort. You can see there's also the higher effort. High value
are wildfires and trying to figure out how to quantify those impacts. Economic impacts
and public health impacts for batteries, we also identified as high value but also high
effort. This is a summary of the gaps. We will also have discussion after this or we could
start it now. This is our summary of the gaps from this study.

Whalley, Stephanie: So are there? Let's see. I'm just trying to look through the
comments here. | haven't had a chance to read them. | think there might have been
another question.

Gall, James: Let's go to Art’s question on chat. He's asking about negative impacts to
wildlife or changing weather downstream from wind turbines. Obviously, that's probably
a gap that maybe we add to the list. But any thoughts on that one?

Whalley, Stephanie: Yes. We did not consider weather impacts from wind turbines.
The wildlife impacts we did see some bird fatalities from wind turbines. We did not
quantify, or we did not monetize those, and that was another one where it's challenging
to monetize what that actually looks like in terms of dollar value.

Gall, James: Go ahead, Art.

Art Swannack Whit Co Comm (Guest): These are couple things I've heard about
regarding this issue and | would look at beyond birds. One of the big issues is bats also.
We know we have problems nationally and locally with bat populations survival. | think
that's a valid thing to try and look at. | don't know how easy it's going to be on wildlife
biology major, but farming county commissioner so we've heard about some of this stuff
early on. The weather is one that I've heard more in the last five years from people that
are farming downstream from where the primary wind blows. And you're taking energy
out of the air, so you do affect what they get for weather and how that affects what's
going on in the climate downstream for a ways from these. And | think it's another fact
that hasn't been talked about, but it would be interesting to see the data on that if there's
any out there. | think it's relevant.

Whalley, Stephanie: Sure, and on the wildlife we did talk about that. We didn't find a
good source that crossed resources, but that's certainly something that we should add
to this. They also talked a little bit about offshore wind was one of the things we're
considering marine wildlife impacts, there's fish impacts, lots of different wildlife impacts
and one of the challenges we were facing is just trying to find something that was more
generalized across resources. So many of those resources are very specific to a
specific location, technology type and ecosystem.

Bodmann, Shawn: Many of the wind farm permitting studies I've seen, bat and bird
mortality is one of the things they look at specific to the sighting of that development.

Gall, James: This is James | have a question to the TAC. You see this list of gap
analysis and effort and value is their areas of preference. I'm curious if anybody has,
when we look at this again, try to continue this work as there are areas that you think we
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should concentrate at. I'm writing down a lot of the comments that have been made so
far but with this list is there any thoughts that you would like to see preference for? Jim,
you have a comment.

Woodward, Jim (UTC): | do, James. | guess it's sort of a comment maybe a little bit of
saving face from my previous question to be completely honest, but when we're talking
about gap analysis here, I'm equating next steps and where do we go. What I'd be
curious in is, again confirming that, NEls have not been considered for supply chain
options in any previous IRP cycle. | do wonder what's the result of this so far based on
these numbers run by DNV. | wondered if your team had plans to let's say initially feed
this cost information into the 2021 PRS to see how the results may change or if they
would change. I'm just wondering if that data point would be helpful to let this group then
see a chart of where we go from here. Had you planned or are any steps like that
underway right now?

Gall, James: As far as implying that the last IRP we had not discussed that we were
planning on included in the new IRP. Maybe I'm just looking at the dollars we're talking
about here. Would it have an impact on the previous plan? | don't think it likely would
have a major impact. The only one that | would say is probably at risk would be the
Kettle Falls discussion we had on emissions, but some of the early discussions we had
on that plant is if we did expand it, there would be an emissions reduction. So that
would need to be flushed out a little bit more, but given the dollar quantities here, | don't
think it would have had a significant impact on the previous plan. Will it have an impact
on the new plant? It likely it could, but | think they are reasons why this is important is
when we come up with these non-energy or customer benefit indicators for Washington,
this is a way to prioritize the value of some of these non-energy impacts as far as how
they relate to the customer benefit indicators, because what we're seeing is the
customer benefit indicators we discussed in the last TAC meeting, some of them are
counter to each other. We can't necessarily improve some metrics and improve and
prove all of them that there's going to be weightings between each of those by putting
this into a financial term, this creates the kind of the weighting through the economic
value at least for the ones that we can quantify. So there there's value in keeping it,
including it would have an impact in the last plan. It's hard to say if it would have, but
looking at the resources that we picked, | had the feeling that it may not have had a
radical change in resource selection.

Woodward, Jim (UTC): That's helpful James, getting your gut reaction there. | am also
glad you raised the CBI. I'd almost forgot the NEI / CBI interface because while this
study and this discussion has been focused on the non-energy impacts, the CBls are
there and there is, at least in my mind, maybe some sort of interaction overlap,
whatever you want to say. OK, so at least in terms of further study, I'd be curious to see
how this effort better relates to that, because | think ultimately the idea is to go towards
where possible, where feasible, a quantification of not only NEIs but also CBIs where it
makes sense. Obviously, some won't. | think other discussions have indicated some

Page 357 of 1561



Exh. SJK-2a

won't allow for that, but others may. Maybe in terms of gap analysis, almost an
interaction overlap analysis of how this effort is dovetailing with Avista's plan, future
work on CBI and evolving those.

Gall, James: Yep, and that's going to be on our agenda if it fits the August or
September meeting. That's the plan to discuss how this all connects and fits together.

Woodward, Jim (UTC): Great. Looking forward to it.

Gall, James: Yep. Any other thoughts, priorities, questions or ideas? | know there's
more slides from Stephanie, but | just want to wrap this thought up on the slide and
move on.

Terri Carlock: James, this is Terry Carlock. It's not so much from this slide. It's a follow
up to your discussion with Jim and the overlap for August and September meetings that
type of thing. Are you anticipating for those meetings some more results and evaluation
with and without? Just so | have a better idea how this works.

Gall, James: | think we were going to talk about the process and how it would be used
at that time. | don't anticipate we will have results yet about with and without these
benefits and costs, that might come later. | think we want to talk about how the process
would work, how it fits together before we share results, just in case there are ideas for
changes that will need to be made. And then another question we have is this a
requirement for Washington and what's ldaho’s thoughts on including this or not
including it.

Terri Carlock (IPUC): Thank you.
Gall, James: Alright, there's another hand up, Gavin, do you have a comment?

Gavin Tenold (Guest): Yeah, is there a plan to separate? How would this visualization
you're looking at change if you were to separate commercial rooftop and utility solar in
terms of the gap analysis? Or are we lumping them all together there? Would wonder
those categories move at all on the visualization?

Gall, James: | think it would be best to have a separate analysis for each one.
Stephanie, you have any additional thoughts on that one.

Whalley, Stephanie: Yeah. Specifically, for the economic impact is that the question? |
think that this top one here.

Gavin Tenold (Guest): Yeah.

Whalley, Stephanie: | had NREL’s model | think it was 7 years ago. I'd have to go back
and look at it to remember if they had broken out rooftop from the other two. Lots of
times their models have a variety of scenarios. They might have community and utility.
They may not have rooftop, but they might have had all three. Shawn has talked to
NREL and they do have a model and are considering updating it. If they update it and it
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has all three, then I'd put it at the same level. But if it was broken out, | just don't
remember.

Bodmann, Shawn: Another thing to clarify here, value means the informational value of
having that gap filled in, not necessarily the monetary value that would result from that
particular NEI. Right. And so solar and battery are high in the informational value
because that's likely to be a big part of future generation mixes. In knowing that
information for those technologies specifically is going to be very helpful. They may or
may not have high economic values in terms of jobs or induced dollars.

Gavin Tenold (Guest): | was just wondering if we're able to separate them to help
guide the conversation. | think that would be valuable.

Gall, James: | agree. Alright, we got 10 minutes left before our break. Stephanie, want
to finish up? | know we have some more conversation coming.

Whalley, Stephanie: Actually, the next slide is just to open the discussion. | think we're
in good shape just to carry on with other discussion | think | had one last slide that |
wasn't planning to present that has the abbreviation breakout for anyone who might be
reviewing the slides at a later point, so I'll open it up for discussion.

Gall, James: | see a couple hands up. | think, Heather, you’re first.

Moline, Heather (UTC): Thanks, Heather from UTC. | think we talked about some of
the price impacts of water contamination being included in the resource cost, and then
similarly, when we were talking about energy burden, | think my point was wouldn't the
resource cost in and of itself reflect what the potential burden of paying for that resource
is to a customer? | wondered if you could just tease out for me a little bit, and | think the
explanation of energy burden you gave is the impacts to the levelized cost of energy of
a resource? How is that not reflected in a resource cost?

Whalley, Stephanie: | think the cost impact should be the relative comparison in the
cost comparison. | think the reason we talked about it in the report and brought it up
here is that trying to draw the connection between the resource costs and how they vary
and the impacts on the customer because while they're tied, there is a different impact
on the customers based on how much their energy would cost. | think that's the way to
draw the comparison and we used the levelized cost of energy for our discussion point,
but we weren't suggesting using that as a separate number to add onto the
monetization component of the non-energy impacts. Does that help?

Moline, Heather (UTC): Got it. OK. It's more a conversation point that different
resources have different prices and as such have different impacts on the customer. It's
not necessarily that you all are recommending adding or subtracting any amount to
what that cost is in order to emphasize the effect on energy burden.
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Whalley, Stephanie: Right. | think that's a good summary of what we were trying to do,
yes, more qualitative discussion. And then could you repeat your question on water
contamination costs?

Moline, Heather (UTC): Oh no. | was just giving an example that some impacts are
already included in the cost of a resource. Thank you.

Whalley, Stephanie: Oh, sure.
Gall, James: Joni, go ahead.

Joni Bosh: Thanks. This is just a clarification and thank you for Shawn for sending the
abstract. I'll see if | can find a way to open it to the full study, but it says it's from 2016
and I'm curious is this worldwide or limited to the United States because, | can't find that
in the abstract. First question.

Bodmann, Shawn: It's worldwide.

Joni Bosh: OK. And second, I'm having trouble with my computer so | can't pull up a
separate presentation to look backwards, some of these measurements seem to be
very broadly based and some are very narrowly based. Is there going to be a summary
table that we can look at all these again because just trying to figure out what the
sources are on this. The fatalities come from across the world, where | could imagine
there might be fewer safety standards, say in China, when they're putting together a
wind project as opposed to the NOx and SOx measurements. I'm just curious.

Bodmann, Shawn: | don't think that we have a table that compiles all that together in a
single place. Case we did as part of the deliverables that we gave to Avista, we have a
spreadsheet that has all these values in it, and we tried to annotate that spreadsheet
with the specific source for each of the values. It's a very long table that spreadsheet
has a lot of rows in it. For each row, where we have a value we tried to make sure that
we annotated it so that someone could go back in and do that kind of identification that
you asked about.

Joni Bosh: And that you've provided to the utility, right?
Bodmann, Shawn: Yeah, this to have that.

Gall, James: This is James, we are going to be providing this draft report in the next
couple weeks to the TAC to provide any other comments and also I've been taking
down notes as well from the comments. We will also be providing the tables as well. |
don't know if it'll be the full spreadsheet, but will be providing the tables that are in the
spreadsheet form from the study as well at that time.

Joni Bosh: | would be curious, this is just a very small thing, but looking at the safety
fatality injuries that are historically in the United States versus worldwide. I'm just
curious why is it? Was it just lack of data or you couldn't extract it from that study?
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Bodmann, Shawn: That study doesn't go into a lot of detail about where in the supply
chain the fatalities come from.

Whalley, Stephanie: | think the ideal approach for that specific metric would have been
to use global numbers for the supply chain and then use US numbers for the more
direct impacts, but that source didn't split them out. For instance, a lot of solar panels
aren't manufactured in the USA, but we weren't able to disaggregate.

Joni Bosh: OK, | guess I'm trying to remember back on which slide where | think
Heather was asking about mining. Mining is to me a part of the supply chain save coal,
but | you did or didn't include that for the pollution impacts.

Whalley, Stephanie: For pollution, like the public health impacts, that was only
operations or safety, including fatalities that did include mining and upstream fife cycle.

Bodmann, Shawn: The mining pollution, except where that would have resulted in a
fatality, that's not included in what we have. The pollution effects that we have are from
the generation part of the energy production.

Joni Bosh: So only at the point of generation, not what it took to generate.
Bodmann, Shawn: That's right.
Joni Bosh: I'll think about that one.

Gall, James: We're at 11:30. | know we want to get to our lunch break. Any last
comments? Thoughts? | see a comment from Patrick. | don't know if that's a comment
or question. If it's a question, maybe you want to go ahead and take yourself off mute
and ask, but if it's just a comment we can move on to lunch unless there's something
else that's pressing.

Whalley, Stephanie: James Patrick is from the DNV team and actually did the
calculations for coal and natural gas externalities.

Gall, James: Got it. Excellent. Alright. With that, | think we will take a break. We'll be
back at 12:30 Pacific Time and | just want to thank DNV for presenting. This is great
work. Looks like there's a lot more work that needs to be done and we're going to have
to figure out how to do that going forward, but we will be sharing a draft of this
presentation and of the other report very shortly with for your comment and
suggestions. So again, thank you DNV team and | will see you all at 12:30.

Whalley, Stephanie: Thank you.

Natural Gas Price Forecast, Tom Pardee

Pardee, Tom: James, let me know when you're ready to start.

Gall, James: John's going to kick us off and we'll get going.
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Lyons, John: | think we're all set. Looks like we've got quite a few people back online
here in time. | can see your natural gas price forecast up online.

Pardee, Tom: Perfect. Thanks for confirming that.
Lyons, John: If you want to get started up then.

Pardee, Tom: Hopefully everybody had a good break up to catch up on some emails
and maybe take a walk outside. I'm Tom Pardee, the natural gas IRP manager. This is
named Natural Gas Price Forecasts, but there's some market dynamics involved in it.
Before | start flipping through the slides, this is last year's Annual Energy Outlook from
the EIA. | am aware that they just released one in March, but for the price forecasts it
simply wasn't quite enough time for us to do the prices and the stochastics prior to this
meeting. | believe that we're intending on updating the price prior to the final IRP, but for
the RFP that's going out, this will be the price forecasts used. Interrupt me at any time
for any questions. | like that type of dialogue better.

Pardee, Tom: OK, the Annual Energy Outlook. On the chart on the left, you have your
reference case in the black and this is in trillion cubic feet. Going back to 2000, there is
only about 20 trillion cubic feet being produced and this is dry production. The difference
between dry production and what they call wet gas is wet gases liquids. Think of that as
propane, butane or even oil. This is only the dry gas and I'll cover the associated gas
from the oil in future slides and so you can see they have a number of different
scenarios on here and it looks like the colors didn't transfer over, but they're all in the
same order. The high oil and gas production is going to lead to the lower prices here.
When you're looking at what they're expecting to produce from a dry production side
here by 2050, there it looks like we're going to be around 42 TCF of production over that
year. Let me explain the difference between the chart on the left and right. The chart on
the right is just US consumption. If you're looking at why it's less than what is being
produced, that would be explained by the exports, so you wouldn't have Mexico exports
on here, we export to Canada in the east. And then there's also the LNG exports. With
the production you have some inferred prices on here, like any supply and demand,
what you're going to have is the more production you have, the lower the price. The
chart on the left, you'll see the high oil and gas supply to that 52 TCF figure is going to
equate to lower overall gas price on the chart on the right. To note, these are in 2020 or
real dollars, so it won't have that rising effect that the nominal or inflated dollars would
normally have. But essentially think of it as what the expected price would be is roughly
less than $4 throughout the timeframe here and the overall production is expected to be
somewhere around 42 TCF by 2050.

Pardee, Tom: So, where do we obtain this production from? This is the primary areas
that we get this production from. The southwest, if you've heard of the Permian Basin,
that's what's in the southwest. It's mostly oil, but there's some other dry spots in there
that they do drill for. And then the east, most probably heard of Marcellus and then the
Utica. It's a pretty prolific shale resource that comes out of the east there. Gulf Coast is
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Haynesville and some other areas and then the rest of the United States. What do we
get here in our service territories? Do we get a lot of our gas or some of our gas from
the Rockies? The Rockies regions. But primarily from Canada. So, with this production
is the oil, so the other was the dry gas, this is the oil. Any oil extraction has associated
gas. Think of this as people or companies are primarily drilling for that WTI oil. The
Permian, again that's in the southwest, you'll see the blue there, that's the largest drilling
region for oil at this time. And then another thing of note that is falling off a little bit was
in North Dakota in the Bakken. You can see there's some still in the Gulf Coast for oil.

Pardee, Tom: Everybody is likely heard of the Ukraine scenario in Russia. What is
being discussed is banning Russian oil and gas imports and what that could do. Even
Elon Musk has stated that the US needs to start producing oil as quickly as possible to
counter dependence on Russian oil and natural gas and what that could do. If it does
start to ramp up, it could push these projections up in the short term. Maybe they would
stay the same because of the way that shale production comes off. It's very high in the
front end and then it really goes down to the smaller percentage later in its life. But you
would potentially see a vast increase and associated gas from these new drilling rigs
that may be coming online due to that scenario in Ukraine.

Pardee, Tom: The natural gas consumption by sector, you can see there's electric
power on the very top. Commercial residential transportation, we have trucks, we have
the waste management runs on compressed natural gas. Think of that as the large
vehicles that use that to power their rigs, industrial and then liquefaction, so LNG. You
can see they're expecting natural gas consumption by sector through 2050 to be right
around 96 BCF a day. Most of these do not decline. There could be some discussion on
that as to whether or not residential might decline based on some policy, whether
electric might decline. But anything I've seen to date, they're not expecting a huge delta
in the amount of power or the amount of gas that the power sector uses or any of these
other major classes of customers. To give you an idea of that, what this represents here
on the left is the natural gas disposition by sector and net exports. What you're what
you're looking at here is the 10-year basis.

Pardee, Tom: And if | were to exit this presentation and put numbers on there, you
would see electric power actually is an increase. | think at the very end it's around 12
BCF a day by 2050. Now | mean this is just the projection. It's likely going to be wrong,
but again a lot of these that have come out, even with all the renewables in the news
and more renewables being taken, there's still the need for backup and for when the
wind isn't blowing in, the sun has been shining for that power to be there and. But
having said that in their reference case, they are assuming that some gas plants or
some delta is coming off probably based on some may be more inefficient plants.

Gall, James: Tom, you have a question from Fred.

Pardee, Tom: Go ahead, Fred.
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Fred Heutte (NWEC) (Guest): Hi everybody Fred here from Northwest Energy
Coalition. I'm just trying to interpret this slide a little bit. Net exports, that's the lowest bar
there on the graph on the left, the gray part. It makes me wonder, lots of things about
the AEO making me wonder, current exports out of the US are over 10 billion cubic feet
a day. And this chart does not represent that. It's not a hard number to figure out the
amount of LNG export capacity, there's a dozen now, roughly speaking LNG export
terminals, most of them are in the Gulf Coast, they’re really big. It's not hard to track
what they're doing it. And | just have to say that a lot of the assumptions about gas, and
this is one, have to be revised going forward and it's no longer just a notional thing.
What's been happening the last six months of course with Ukraine and what's
happening with global gas markets and ultimately with the overall production of shale
gas in the country, where most of the shale plays are now in decline. | mean the really
big ones are still growing like Marcellus. But | just have to say it's reaching the point now
where I've been grumbling about the AEO and the other national forecasts for quite
awhile now. | think we actually have to confront the issue. Are they really assessing the
situation as it actually is going to be going forward? The export quantities here really
suggest to me that they are not.

Pardee, Tom: | don't disagree with you. I'm not sure these projections are right. In fact,
I'll say they're wrong. But you know, I've looked at their new one, the new Annual
Energy Outlook the 2022 one, and it doesn't differ vastly now on the net export piece
here | would say what that is that we would be exporting to Canada as well but we also
import from Canada.

Fred Heutte (NWEC) (Guest): Yeah, exactly. I'm not sure.
Pardee, Tom: So that's likely where that delta is.

Fred Heutte (NWEC) (Guest): Alright, fair enough. That's a complicated story. The
amount of exports from Canada has been limited, has been reduced by the vast
expansion of shale development in the US, which also has led to a vast expansion of
exports. A fair point, | have to go back and look at the numbers, but | just think that we
are seeing a pretty dramatic and this is not just because of what's happening with
Russia and Ukraine, all that's very much a gas story. In addition to the war part of it and
the disruption that's already causing any gas markets globally is going to affect us
because we're now exposed to those events by the very fact that we're exporting gas
and that the demand for exports as long as the global prices are a fair bit higher than
the domestic price, that producers are going to export.

Pardee, Tom: Yep.

Fred Heutte (NWEC) (Guest): Because | can make more money doing that which is
going to raise, and this is really my underlying point, which is going to raise our prices
going forward. Not to jump too far ahead, but that's the real conclusion I've reached,
which is we have to look seriously now at a higher gas price deck then we have been
the $3 to $4 range per million BTU that also underlies market prices. It could go back to
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that | suppose, but we have to think seriously now about what? Through the next part of
this decade, the remainder of the decade, what are the gas prices likely to be? Exports
is just one factor in that. Sorry to jump in and make a lot of comments, but that's the way
I'm seeing it.

Pardee, Tom: Yeah, you're good. Thanks for those comments Fred. On the LNG, you
can see where some of these exports are basically going to | mentioned Mexico that's in
the lighter blue. Then you have the LNG that's in the dark blue. you'll see the net
imports from Canada. We also have LNG imports, that's mostly on the East Coast and
they're in small quantities, but they're the net effect. It's about seven or eight TCF
overall. One thing about why | was a little hesitant on including this chart, | have to be
honest. That's why it's important to understand is because LNG, and | think Fred
alluded to this, LNG is really up, it has a higher demand or uptake based on the price of
oil. Think of oil, not just what we would use for gasoline, but for heating oil or bunker
fuel. Those types of things start to come into view when you're looking to how you can
most efficiently or cheaply heat your home. That's really where it's been tied to that and
historically that's where the LNG price has been tied to is the price of oil. | know there's
some different ways of pricing LNG now, but overall think of LNG as having a price tied
to oil because you can switch it out. You can switch out LNG potentially at a cheaper
price. It of course depends but it's based on oil price. If say oil is $140 a barrel now,
LNG is in the money as far as switch over. | wanted to include this rig count, it's
important. Really stopped being a one to one. Let me explain this a little bit. When
you're looking in the historics prior to shale, so take 2008 and go back, that's really
conventional drilling. When you just basically think of it as strong going into the ground.
It's really more of a known production quantity, you put it in the ground because there's
a high likelihood that the oil is going to be prolific there or enough to offset.

Pardee, Tom: What they do now, and | know most of us on the phone, have heard of
this, but essentially what they can do now is they can do horizontal drilling or vertical or,
all kinds of even essentially make whichever you want the drilling rig and then they set
charges at the end of the line and you can go 6 miles out. They set charges in the line.
Why that's important is because now one line it might cost $15 million, but it might be
more cost effective than say drilling a mile line. The cost might be more but it's going to
be a higher production and so why | wanted to show this is that even though the oil and
gas rigs are lower than what they have been in the US, and this is US, by the way, this
is an international, but so gas has that associated production that comes from the oil.
The oil does matter as well, but you can see there's been an uptick and that's due to the
price of oil going up. Now there's been some corrections and some bankruptcies since
COVID, but I think for the most part that's all been all the takeovers and mergers have
occurred. Fred, did you have another question?

Fred Heutte (NWEC) (Guest): No, | think | need to figure out how to get my hand to go
down.
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Pardee, Tom: Oh no, that's good. | also wanted to include this. This is something we
get from NBC Energy. And. Not as in BC Energy and National Bank of Canada is NBC
and S&P Global, so they come out with the morning commentary. What we saw in the
prior slide was just forecast so they're going to take their economic indicators into play.
But what's interesting is and the chart on the left is going to show you that over the past
say 4 winters production has mostly increased year over year and I'll explain what those
dips are 2020 to 2021 or that red line that was six BCF that came off. There was some
cold weather in the southern United States for a lot of this production is and so with
production in warmer states, they don't have protective equipment, so | think I've heard
windmills, has protective equipment as well, but if you remember the energy event that
happened in in Texas in 2020 or the winter of 2021 that occurred in February and that's
where they were having to buy energy at exorbitant amounts and there is a decent
amount of press about that and the reliability of electric and gas was not there. That's
the story of those two big blips. But just overall of note that you know from just 2018, the
winter of 2018, we've risen almost 10 BCF. Now if that's sustainable, | don't know.

Pardee, Tom: Also, of note, if you look at the LNG export, this is something my friend
was alluding to. We've had a number of new facilities come in and there's one Canada
LNG that's just north of Vancouver or quite a bit north of Vancouver, but on the West
Coast of Canada that's been approved and is in construction and has the ability to
export as much as three BCF a day, maybe a little bit over three BCF today. You can
see the amount of additional demand LNG is pulling and with that, if production doesn't
come on, it will raise prices because it's that same supply and demand conundrum that
affects everything. Are there any questions before | get into the expected prices and I'll
explain how these were put together? Any market questions? Perfect. OK.

Pardee, Tom: We have two energy forecasting consultants doing fundamental
forecasts and we use the NYMEX, or the forward prices forward price curve, and we
also used the Annual Energy Outlook of 2021. You can see the vast differences mostly
where the price differences are going to come from is expected uptake of demand and
of course the cost or the uptake, or production of supply. | think more studies provides a
better idea of what a better average might be. Rather than taking a single study and
saying that's good, we've included a number of studies. We have the actual market right
on this day and that was done on February 16". We took the market price on February
16th of this year and then we had a recent study from our consultant and another study.

Pardee, Tom: We'll be updating along with the Annual Energy Outlook for the next
round of prices, but you can see that expected price starts a little warm, a little higher in
2023. That's the seasonality that seems the forwards are doing to us these days and the
near term is always priced a little higher or it has been priced a little higher due to
supply fears and potentially weather-related fears and storage. But what you'll see is
this forecast expects by 2045 we'd end up somewhere between $5.50 and $6. Let me
show you what this looks like on the levelized basis. These are our local basins, we
have a code that's up in Canada. It comes in at the Idaho border at Kingsgate, but think
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of where AECO is right around Calgary, Rockies, Sumas. The Rockies is down and say
California and Wyoming, Sumas over on the west side of Washington state. It's at the
Huntington, it's the other side of Huntington and Canada. It's at the border, the transfer
point. Moline is in Southern Oregon. And Stanfield is kind of where the two pipes meet.
The two pipelines being Northwest Pipeline and GTN. And that's an important factor
because that's close to where our Coyote Springs plant is. What you'll notice here, and |
guess a benefit for us, is that Henry Hub is the highest price on here. Saying that
differently, although Sumas can go higher during certain points of the season, overall,
it's a lower price than the Henry Hub. AECO is where we primarily transact for our
thermal plants. Avista you'll note here is the lowest price on here. Taking it on a
levelized basis from 2023 through 2045, we're starting between $3 and $4 for all of
these basins including Henry Hub, and that's really where it starts to differ by basin. At
the end you have $6, between a little over $4 for AECO and about $6 for Henry Hub.
Let me show you what this looks like on a levelized cost. Taking those costs from the
prior chart, what this shows is essentially an average price. We use some other financial
terms in here like our capital rate, but essentially it's the price throughout this time series
on a levelized basis. AECO is just a little over $3 and Henry Hub is hitting around $4.10
over this time frame and the others are roughly in between.

Gall, James: So, for that question.
Pardee, Tom: What is it like? Yeah.

Fred Heutte (NWEC) (Guest): Hi, this is Fred again. | have two points | want to make.
First is the Henry Hub or the NYMEX prices are an enormous market in the short run.
They always like to brag they've got the third largest commodity market in the world with
a trillion dollar plus turnover. | mean real money. For about two years you have a real
market with lots of buyers and sellers, a lot of in-depth insight into what the prospects
are for gas supply and demand, all of that. And then after that it just falls off the cliff,
which to me is not surprising in a commodity market. But it really says is the people who
actually do have skin in the game don't want to make bets out beyond about two years,
the market interest, number of contracts available to buy or sell. All you know is around
200,000 right now for each month drops down to maybe 15 or 20,000 a year or two from
now and then goes off to virtually nothing going forward, so | don't hold those future
prices in very much regard at all. You can look at fundamental analysis, how much gas
is out there, how much demand do you expect and come up with some estimates, but |
really don't think of them as being market set prices, futures in any real fashion. That's
the first point. The second point is about the differentials. And this is a complicated
issue. I'm certainly no expert on it. | know a lot of attention is paid to for example, the
differential between Kingsgate and Henry Hub, or AECO, any of them. It's a pretty
important thing because a lot of contracts are written in a way that regarding those
spreads and there are a lot of factors that go into why those prices stay very similar or
converging. You're showing it, a bit of convergence, a bit of dissimilarity here, actually
that's the AECO price is 25% less than the Henry Hub price here. And | also wonder
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about that in particular because of the LNG export issue you mentioned with at least
one maybe there are only ever be one, but we now know there will be one LNG export
terminal way up north in BC that's going to pull from the same supply region that most of
our supply, the Northwest comes from and we get some Rockies gas, but most of it is
from BC and Alberta and that’s up to three BCF a day. I'm trying to remember off the top
of my head, | think BC and Alberta now are around 10 or 11 BCF a day production. You
could correct me if I'm not right and it's higher. It's gone higher and it could go a little
higher potentially, but they're already drilling in the best.

Pardee, Tom: It's about 15 or 16.

Fred Heutte (NWEC) (Guest): Rocks they've got and that costs or that amount can
only continue if the price goes up. | really wonder about the differentials here going
forward and whether the national services that you're subscribing to really, I'm not
asking for any proprietary information, but really how much in-depth analysis do they do
or are they basically just doing trend projections. That's my concern here because |
think we've had two or three decades where we haven't had to worry too much about
gas price in the northwest, we're a small part of the market for what BC and Alberta
produce after all. And for the most part those prices have been pretty close to Henry or
even below as you're pointing out. But is that really going to continue in the future? |
think there's a very good question.

Pardee, Tom: No, | agree with you. And actually, how we how will weight these, we can
mostly find liquidity on the market for three years. That's roughly what it is now. | agree
with you. Sometimes it's harder to get out in that third year for sure, but on ICE where
our traders are, buyers transact roughly about three years. In this forecast there's a
specific weighting that we do to this and | didn't include it and | can in the final pitch. It
it's really how we will blend these because that's important as well. As you're mentioning
Fred, for the first two years we take the forward market. In this price, in other words,
what the forward say for that day is what we consider the best estimate. But after that
we don't consider it a very good indicator, and we really reduce it fairly quickly after the
that third year. Good points, fair points.

Pardee, Tom: | do know, | mean, | can't tell you that. IHS is one of our consultants and
I'd say they're probably the best in the industry. | could, we could probably get them. |
can ask some of their analysts to see if they're looking at just trending. | doubt it. So
what they generally will do is they put it into their overall global model. That will affect
prices, so they have people that will look in and say we think that LNG is going to go on
here and it's in this specific location and what is that going to do to the price of supply.
In other words, how that global model interacts is what they will mostly do their reporting
on. So fair point. Spread on a basis to Henry Hub this is just a levelized, and it was what
Fred was just mentioning, is throughout the timeframe here what you're looking at is
comparing Henry Hub is zero here, how much further down below is that right. AECO is
a dollar, over a dollar basis on levelized cost basis lower than Henry Hub. Now there is
some seasonality to this. So just keep in mind the levelized is just, think of it as an
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average of what the basis is to Henry Hub. It doesn't mean it's always going to be a
dollar, of course, like Sumas will be higher in December than Henry Hub or potentially in
January, but say maybe in June, it's not as high or it's much lower. But this is roughly
what the spread is we're looking at between the hubs. Rockies has the least amount
and then you'll go down from there.

Pardee, Tom: Running into the stochastics here, so stochastic forecast input, that's the
expected price that we put in there from the past couple slides that I've gone over. The
pyramids are what the 95th percentile of this forecast is, and then you have the 50th
percentile, so that's just below the average on some of these. You'll have the average in
the bar, the light yellow bar or orange. | shouldn't say colors because I’'m mostly color
blind. Then you have the 25th percentile in that green sideways square. These are in
nominal dollars. We're running between just south of $4 in 2023 and then by 2045 we’re
expecting it to be somewhere around $6.

Pardee, Tom: And my final slide is this histogram of where those prices lie. The
frequency of $4.20 looks like it has the highest frequency. In other words, the amount of
draws had the most in that bin for between $4.11 and $4.20 or $4.21 and $4.30. But it's
a fairly good distribution. And you can see the higher price on, and | think that's
probably toward the end, is around that $5.96 range. Is there any questions? That's it
for me.

Fred Heutte (NWEC) (Guest): Not really a question, but just a suggestion which is not
asking you to shift this kind of analysis. But | wonder if it would be possible to run as a
scenario another stochastic approach where the price at the center of the distribution is
a fair bit higher. | mean not crazy high, but you know 6 bucks instead of 4 bucks to
reflect a potential for a different pricing environment going forward.

Pardee, Tom: Yes.

Fred Heutte (NWEC) (Guest): Number of reasons for that, just to say for over the last
year ago compared to now gas price today is about $4.50 at Henry Hub. It was about
half that or maybe a little bit more than half that a year ago. It has been going up for the
last six months and now we have the disruption with the war in Ukraine and European
situation, they're very dependent on gas there, a lot of supply is going to flow to them to
replace the Russian gas. It's a short-term thing, perhaps, but really the question | have
is over the long run. If we're in a higher gas price environment, it's not just that the
company is buying gas for customers directly, but also the effect in the power market. |
really want to encourage an alternative gas price analysis this time that doesn't just
include the higher prices like the stochastic approach here does, but in fact has a higher
base or central priced ends so we could see what that looks like and consider what the
potential resource, a good resource portfolio will look like if that happens.

Gall, James: Hey, Fred, this is James Gall. We will do that scenario just to let you know
and all previous IRP's we've done a high and a low gas price forecast. If you're
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interested in seeing how our portfolio changed in that scenario last time that's available
in our IRP.

Fred Heutte (NWEC) (Guest): Yeah, | can go back and pick it up. But you know,
there's a whole lot of material to look at. But thanks for the reminder.

Gall, James: Yeah. | don't know if we'll do a full stochastic study on high, but we will do
a high case. I'm glad you're on board with us to keep looking at this rather than let it go.

Fred Heutte (NWEC) (Guest): Yeah. Thanks.

Pardee, Tom: Yep. Any other questions? | will say one last thing. | have seen one of
the recent studies that we need to update from our consultant and to your point Fred, it
is a higher overall price by probably at least $0.40, so you'll see that reflected in in the
prices that we use in the IRP's.

Electric Price Forecast, Lori Hermanson

Gall, James: | guess it's a good time to transition to the next forecast which makes all
this important on the gas side. Why we talked about it is like Fred mentioned, the impact
to the electric price forecast, which we're going to transition to now. Lori is going to go
through our price forecast. We have about an hour, so we have a little bit more time
than expected. I'm going to turn over to Lori. She was gracious enough to take on the
price forecasts this time around. I've been doing it since 2004. This will be her first shot
atit, and I'll turn it over to you, Lori.

Hermanson, Lori: OK. Can you see that? And can you hear me OK?
Pardee, Tom: Yeah, we can see it in here Lori.

Hermanson, Lori: OK, perfect. Thanks. I'm Lori Hermanson, senior resource analyst. A
little bit newer to the group, not as new as Mike, but as James said this is my first time
through this. Just to give you an overview before | get started, this is a preliminary price
forecast analysis. We're going to use it for comparing the RFP responses that we
expect to come in the end of this month if | have my dates right or early April. Later this
summer we’ll be updating this for new gas prices and other assumptions such as new
IHS forecast and things like that, possibly FERC form 714's if those are in by then. Any
of that data we're going to be incorporating the most recent assumptions and that will go
into this IRP. And then finally we haven’t completed our stochastics yet on the electric
price forecast. After we've done that, we will be sharing the results with the TAC.

Hermanson, Lori: Just to back up and talk about why we do this. Price forecasts are
basically trying to estimate the value of resources within the Western interconnect and
of course this feeds our IRP and is just to establish the dispatch of the dispatchable
resources and all of these resulting prices that we get from it helps inform our avoided
cost. Finally, it could change our resource selection based on the resources in other
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areas of the Western Interconnect. For example, if there's a lot of solar in California and
Arizona, maybe there wouldn't be as much solar selected up here. So that's not
determined, but it's a possibility that it could change as a resource selection.

Hermanson, Lori: Our methodology, we use Energy Exemplar’s Aurora. It's a third-
party production cost model that incorporates electric price fundamentals market and it
simulates the dispatch of generation and the regional load, and the outputs we get are
the market prices that include both electric, just a base electric and then also an
emissions price, our regional mix, our transmission usage, our greenhouse gas
emissions, power plant margins, generation levels, fuel costs and then of course our
variable power supply costs.

Hermanson, Lori: This is a historical look at the Mid-C electric prices and as you can
see in the late 1990s, we had cheap natural gas and good hydro, so the prices were
fairly low. We had the 2001 energy crisis and prices skyrocketed. The natural gas
market tightened during the early to mid-2000s, we had higher prices until shale
development increased supply and brought prices down. Finally, in 2021 we had some
higher prices, a combination of a handful of things like the Heat Dome, low hydro year
and maybe a little fear in the market. But higher prices there, and you see the forecast
as of the end of February forwards going out for a few years.

Hermanson, Lori: This is a look at the historical generation mix for the Western
Interconnect. | don't think any of this is surprising. Some of the big changes are
increases in renewables such as solar and wind. There is an increase in natural gas,
but that's mostly to offset coal plants being retired and that's everything | had to say on
that slide.

Hermanson, Lori: This is basically the same look at the generation mix for the
Northwest, which includes Idaho, Montana, Oregon, Washington and hydro at the
bottom. You can see the variability in our hydro over the last 20 years and the
significant changes you'll see as the natural gas, or I'm sorry, it's the coal plants are
being retired that's being offset by natural gas and then there's increases in renewables
such as solar and wind.

Gall, James: And Lori, have a hand up from Mike Louis.
Hermanson, Lori: OK.

Mike Louis (IPUC): Hi, Lori. | would like to go back to the methodology that's going to
be used in this IRP. My understanding and could you tell me? The first question is the
methodology that you plan to use this year the same as the methodology that was used
in the previous IRP?

Hermanson, Lori: Yeah.
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Mike Louis (IPUC): My understanding is that you used some market prices to make
some adjustments for specific hubs in the Aurora generated price. My understanding is
that it wasn't just a purely Aurora generated electricity price. Could you confirm that?

Hermanson, Lori: OK. | might need James to weigh in on that. | know that we do have
one difference in this, and I'll talk about it more in a later slide. But since some of the
legislation is up in the air and Washington and Oregon, we know there's going to be an
emission price component, but we don't know what that is. In the mean time we have a
placeholder of California's emission price. But in regards to the rest of your question,
James, do you want to comment on that?

Gall, James: l'll try it. Mike, I'm a little confused. I'm not sure what you're referring to as
far as adjustments. We did not adjust any prices from our last IRPs or runs, so maybe
that's not the right question. Maybe I'm confusing something.

Mike Louis (IPUC): | may have got that wrong, James, but | seem to remember there
were some changes made in the last IRP that basically didn't produce a pure Aurora
generated electricity price. I'll dig something up and see if | can adjust my question.
How's that?

Gall, James: Yeah. | can see maybe you're thinking about our RFP when we evaluated
our last round of bids. We combined an Aurora forecast in a forward market.

Mike Louis IPUC): It could be.

Gall, James: Yeah, but in the IRP, we typically forecast out far enough where we don't
make any near-term market adjustments.

Mike Louis (IPUC): OK, let me see if | can dig this up so | could ask a more precise
question.

Gall, James: Alright, no problem.
Mike Louis (IPUC): Yep, thank you.

Hermanson, Lori: This slide is a closer view of the 2020 fuel mix, both for the
Northwest and for the Western Interconnect. You can see for the Northwest where 59%
hydro compared to 24% in the WECC, about half of nuclear compared to the WECC at
4%. Wind is on par with what you're seeing in the WECC. Solar we’re a little bit lower at
1%. Coal we’re about half of what you're seeing in the Western interconnect. And then
also natural gas we’re about half of what you're seeing in the Western interconnect, so
the Northwest has greenhouse gas emission where it was 75% greenhouse gas
emissions free and 2020, whereas for the Western Interconnect they are 49%.

Hermanson, Lori: Here's the collection of charts that is basically indicators of what's
happening in the market and what we're seeing is the markets tightening. This first chart
is a comparison between the natural gas and on peak electric prices. In the past, there's
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been a very tight correlation between natural gas and electric prices and each years
IRP was pretty close to that relationship.

Hermanson, Lori: A natural gas and on peak electric was pretty close to that line in the
last two IRPs, and the 2020 and 2021 IRP just starting to see a little bit of splintering or
divergence from that from that tight line. And then in the 2023 IRP with these
preliminary price forecasts, you're seeing a huge divergence and so basically that
splintering is indicating that maybe there's more impacting the prices than just the cost
of natural gas. The spark spreads are an indication of the profitability of the gas turbines
historically used. See that it has been around 7700 and these last few years, with the
exception of 2020, we're seeing a lot more disparity there and higher margins, higher
profitability. In the future, as we see carbon emissions as a component of the price, you
should see some decreases in the spark spread going forward regarding the implied
market heat rate in the past.

Hermanson, Lori: The efficiencies of the units that are being run, around 8 thousand
and in the future or I'm sorry, whoops, and the more recent years of 2018 through 2021,
you're seeing a more in the 12,000 level and so that's indicating there's this more
inefficient mix of units being run in the Northwest, and those are the units that are
setting marginal price. Finally, standard deviation of the Mid-C prices, while there was
some volatility in the early years, it really spikes in these later years and you're seeing
not only more volatility but more differential between on-peak and off-peak prices.

Hermanson, Lori: This slide is a closer look at that implied market heat rate, the
efficiencies of the units being operated in the Northwest and it's basically the last five
years on a monthly basis. Again, you're seeing higher levels of that implied market heat
rate, which is indicating more inefficient units being operated.

Hermanson, Lori: In regards to greenhouse gas emissions, these are numbers for the
entire Western Interconnect in millions of metric tons. The trend is that it's coming down.
Up and to the left, you can see the percent change either plus or minus. Some of the
states leading the pack are Wyoming, New Mexico and California. Wyoming, | think, in
2019 they converted a coal plant to natural gas. | think that's causing that big drop
between 2019 and 2020 because that conversion was in 2019. New Mexico and
California having some larger decreases. So same look, basically the greenhouse gas
emissions, but only for the Northwest and same thing, you're seeing this downward
trend. Maybe in 2020 there is, if I'm remembering right, it was retirement of units one
and two at Colstrip.

Gall, James: Lori, Mike, his hand up still, | don't know. Mike, did you have another
question or comment, or was it left up from last time?

Mike Louis (IPUC): Sorry about that. | need to figure out how to turn it off.

Gall, James: No problem.
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Hermanson, Lori: An overall look at our modeling process. We start with Energy
Exemplar’s 2020 database and from what | understand they get that database or they
update that database from various sources such as NERC and EIA. And then the FERC
Form 714 and Statistics Canada. We started with that database. That database is an
update from the one that we used in the last IRP. To that we add other inputs such as
our 80-year hydro and natural gas prices, both deterministic and stochastic. We add in
regional loads, our loads and resources and other operational details. After that we run
a capacity expansion module and that tells us how many new resources to add, and
then we also include retirements or conversions such as the one | mentioned earlier like
a coal plant being converted to natural gas. We may tweak that by adding additional
new resources to meet planning targets.

Hermanson, Lori: After that, we run stochastics on our electric prices to test for
resource adequacy. Then we'd rerun a capacity expansion module, maybe adjust again
for meeting those targets and by either increasing or decreasing those new resource
adds. Then we'd run another full stochastics and deterministic forecast, and then finally
we'd run our scenarios that James was talking about earlier with high gas prices, low
gas prices and others that we've collectively decided to do. So, where we are in the
process, we're just starting our stochastic. We're about halfway through this process
and later this summer, after all this is finalized, will meet again and update on where this
all shakes out.

Hermanson, Lori: This is the load forecast, we get the regional load forecast from IHS
and their forecast includes energy efficiency. We add to that net metering and electric
vehicles including the hourly shape and then all this goes into Aurora to determine what
the load shape is and how it differs over the 22-year planning horizon.

Gall, James: Question from Jim, Lori.
Hermanson, Lori: OK.

Woodward, Jim (UTC): | appreciate the discussion so far. | had a quick question
regarding the confidentiality, if any, of the data. Given you know this is run out of
Aurora, that Energy Exemplar maintains, is there any again confidentiality or sensitivity
around those database prices for public purposes of discussion or review.

Gall, James: ['ll try to answer that Lor. The input database is a proprietary input
database. Some of the information we're getting from IHS is as well. The output prices
on the other hand, we will provide on an hourly level to the TAC. It'll be on our website.

Hermanson, Lori: OK.

Gall, James: Including, if you're interested in the last IRP, all of our prices are included
on the website. We're trying to keep the output as much as possible available. The
inputs that are not proprietary, we try to provide those when possible as well, such as
the natural gas price forecasts we use will be available.
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Woodward, Jim (UTC): That helps, James | guess, just trying to wonder if we do have
questions forthcoming on the outputs we may | guess start to hit up on you or your
team. Let us know if we start to hit up on confidentiality concerns as far as drivers for
those prices. Is that fair to say?

Gall, James: Yep, | think that is appropriate.
Woodward, Jim (UTC): OK. Thanks.

Hermanson, Lori: And | have a slide about the outputs at the end. Usually what comes
out of this process. We'll talk more about that in detail as we get towards the end too.

Hermanson, Lori: This is a closer look at our rooftop solar as well as our electric
vehicles forecasts for the 22 years and rooftop solar. We start with EIA estimates for
historical and then we use IHS’s regional growth rates for electric vehicles. This is a
snapshot in time, these penetration rates, but for 2040 were using 15 to 65%
penetration for light duty, 12 to 15% for medium duty and 5% for heavy-duty vehicles.

Hermanson, Lori: | touched on this earlier. There's a lot of new legislation in the
Northwest. For Washington, it's the Climate Commitment Act. For Oregon, the Climate
Protection Program. And until those are more finalized and we know what the emission
prices are going to be, in this preliminary forecast, we included a carbon price forecast
based on California’s emissions prices. The source for that was the 2019 EPRI carbon
price projections. On a levelized basis, it was about $41.47. In addition, we also
included an adder to the transmission cost for regions exporting into the northwest. This
is our new resource forecasts that came out of our capacity expansion module we ran.
This is comparable to what the Northwest Power Planning and Conservation Council
has come up with some nuances. | think they may have more wind and we have more
solar, but they're in the ballpark. And you can see, not surprisingly, renewables are
increasing, coal is declining, natural gas as increasing somewhat to offset the coal, and
there's increases in storage is the general trend here. As far as the resource, both
historical and forecast by resource type, this is a look at the entire Western
Interconnect, the major changes similar to what you've seen earlier increases in
renewables. The change for 2023 to 2045 are about 42.7 average gigawatts for
renewables. You see gas, or I'm sorry, coal units being retired and being replaced and
actually natural gas coming off. And then there's a few other smaller resource types in
there. As far as the northwest, the hydro now it's flat after the stochastics, there will be
some variability in that hydro. You can see renewables are increasing for 2023 to 2045,
natural gas and coal are coming off and there's a few changes in the smaller categories.

Hermanson, Lori: Greenhouse gas forecasts for the entire Western Interconnect for
historical and forecast going forward. Basically, you're seeing that same trend.
Emissions are coming down and this is broken out by state. When you see a huge
decline in in Arizona and California, those bigger drivers that are dropping off, but
everybody is trending off. And same thing greenhouse gases, both historical and
forecast for the Northwest. Again, trending downwards, you see some retirements
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around 2025. One of those is Colstrip and | think there's a Centralia plant retirement
there in that time frame. The general trend is reductions overall.

Hermanson, Lori: This is our electric price forecasts for the expected forecast. Both on
an average off-peak, on-peak and super evening peak. you're seeing something similar
to the last IRP where there's that differential between on-peak and off-peak, but it's a
more pronounced margin between those, so they start out on par in 2023 and by 2025
you start to see this fracturing with the off-peak prices being pretty high, similar to that
super peak evening price on a levelized basis these costs are $41.76 per MW hour.

Gall, James: Lori, | want to make a point here. In the last IRP, we were in the high 20s
for prices, so we're seeing a significant increase in our price forecasts right now. So, it's
going to have some effects on the resource choices in the next plan.

Hermanson, Lori: This is a similar look at the Mid-C, but on a seasonal basis for a
handful of years. You're seeing the same sort of trend each season. However, in winter,
summer and fall you're seeing more pronounced evening peak prices where the middle
of the day is suppressed due to solar and possibly EV charging causing this upward
spike in the evenings. This is our Mid-C price forecast compared to our IRP. All of our
price forecasts from our past IRP is comparing them with how actuals are coming online
in the actuals are this thick gray line and for this 2023 IRP, we're looking at the dotted
black line. You can see the last IRP was 2021, this red line, so you can see how much
it's increased. This black dotted line does include that carbon price, but without carbon,
it would probably be in between the two. We plan to run a no carbon case so we can
quantify that differential. You're seeing higher prices, those James just mentioned.

Hermanson, Lori: Next steps as | mentioned, we’re starting to do our stochastic
modeling, starting to build those cases in Aurora. We'll be running stochastics to verify
our resource adequacy later this summer. We plan to update the price forecast and
other assumptions such as changes from the WRAP program, IHS forecast and any
more information on Washington and Oregon carbon pricing as well.

Hermanson, Lori: Finally, these are the outputs from this whole process of the
deterministic electric price forecasts. Typically, if this were final, we would be posting all
this on our website, but since its preliminary, maybe we post it after it's finalized. If
anybody has any interest in the meantime reach out to us and we can provide these
outputs now. That's everything | had unless anybody had any questions?

Gall, James: Not hearing any questions. This is the last presentation. It looks like we
are going to end a little early, which is not a necessarily a bad thing, but | want to leave
the line open if there's any additional thoughts. While you're thinking, next steps where
we're going to take a break from TAC meetings for a little while we start evaluating the
RFP results. | think our next meeting, John, you presented that earlier is in August.

Lyons, John: Yes, next TAC in August.
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Gall, James: OK, so what we'll be doing before August, we'll settle on a date and get
that out to each of you. I'm also remembering next steps. We will be sending you a copy
of the DNV study. Also be on the lookout, we may start posting more additional data as
we find it available on our website. Like John mentioned, there is a new website
available to look at. It's better organized, so please check that out. Is there anything
else John or Lori, or from Avista before we call it a day?

Lyons, John: No, | think that's it besides my Wiener dogs barking in the background.
Gall, James: Any questions? Jim has a question, go ahead.

Woodward, Jim (UTC): Thanks, James. Regarding there is going to be a little bit of a
break between now and the next meeting in late summer. Was wondering if the team
had plans to add significant data updates to the website. Would you perhaps sync that
with an email out to the group just to alert us? Or are we basically on point to check
your website periodically. Just kind from a public participation notice standpoint.

Gall, James: | think we'll send out an email if there's something significant. So that's a
good reminder. Thank you.

Woodward, Jim (UTC): Sure thing. Thank you.

Gall, James: Alright. You guys have been quiet. We thank you for participating today.
Lots of good input, especially in the NEI presentation. And again, thank you and | hope
you have a great rest of your day and for some of you | will be seeing you in a couple
hours that are in the CEIP discussion.

Gall, James: Alright, thank you.

Woodward, Jim (UTC): Thanks everyone. Take care.
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2023 Electric Integrated Resource Plan
Technical Advisory Committee Meeting No. 4 Agenda

Wednesday, August 10, 2022

Microsoft Teams Virtual Meeting

Topic Time
Introductions 9:00
Electric Conservation Potential Assessment 9:05
Break

Electric Demand Response Study 10:35
Lunch 11:30
Clean Energy Survey 12:30
Adjourn 2:00

Staff
John Lyons

AEG

AEG

Mary Tyrie

Microsoft Teams meeting

Join on your computer or mobile app

Click here to join the meeting

Or call in (audio only)

+1509-931-1514,,184108690# United States, Spokane
Phone Conference ID: 184 108 690#

Find a local number | Reset PIN

Learn More | Meeting options
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2023 IRP Introduction

2023 Avista Electric IRP

TAC 4 — August 10, 2022

John Lyons, Ph.D. Senior Resource Policy Analyst
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Meeting Guidelines

* IRP team is working remotely and is available for questions and comments

* Stakeholder feedback form
Responses shared with TAC at meetings, by email and in Appendix
Would a form and/or section on the web site be helpful?

IRP data posted to web site — updated descriptions and navigation are in
development

Virtual IRP meetings on Microsoft Teams until able to hold large meetings
again

TAC presentations and meeting notes posted on IRP page

This meeting is being recorded and an automated transcript made

AIVISTA
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Virtual TAC Meeting Reminders

Please mute mics unless commenting or asking a question
Raise hand or use the chat box for questions or comments
Respect the pause

Please try not to speak over the presenter or a speaker
Please state your name before commenting

Public advisory meeting — comments will be documented and recorded

AIVISTA
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Integrated Resource Planning

The Integrated Resource Plan (IRP):

Required by Idaho and Washington™ every other year
Washington requires IRP every four years and update at two years

* Guides resource strategy over the next twenty + years

Current and projected load & resource position

Resource strategies under different future policies
Generation resource choices
Conservation / demand response
Transmission and distribution integration
Avoided costs

Market and portfolio scenarios for uncertain future events and issues

Exh. SJK-2a

A

~IWISTA
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Technical Advisory Committee

* Public process of the IRP — input on what to study, how to study, and review of assumptions and results

* Wide range of participants involved in all or parts of the process
Please ask questions

Always soliciting new TAC members
* Open forum while balancing need to get through topics
* Welcome requests for new studies or different modeling assumptions.
* Available by email or phone for questions or comments between meetings
* Due date for study requests from TAC members — October 1, 2022
* External IRP draft released to TAC — March 17, 2023, public comments due — May 12, 2023

* Final 2023 IRP submission to Commissions and TAC — June 1, 2023

A

~IWISTA
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2023 IRP Progress Update

* Please provide any feedback on Washington and Regional Carbon
Pricing Assumptions by August 15%

* Schedule changes:
Oct 12t TAC moved to Oct 11t
Move Global Climate Change Studies from Oct 11" meeting to Sept 28" meeting

Move L&R and load forecast from September 28" meeting to Oct 11" meeting

* Public Participation Partner’s (P3) reach out opportunity (Date TBD)

AIVISTA
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2023 IRP TAC Meeting Schedule

* TAC 4: August 10, 2022

* TAC 5: September 7, 2022

* TAC 6: September 28, 2022

e TAC 7: October 11, 2022

* Technical Modeling Workshop: October 20, 2022

* Washington Progress Report Workshop: December 14, 2022
* TAC 8: February 16, 2023

* Public Meeting Gas & Electric IRPs: March 8, 2023

* TAC 9: March 22, 2023

A

~IWISTA
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Today’s Agenda

9:00

9:05

10:35

11:30

12:30

2:00

Introductions, John Lyons

Electric Conservation Potential Assessment, AEG
Break

Electric Demand Response Study, AEG

Lunch

Clean Energy Survey, Mary Tyrie

Adjourn Electric IRP

Exh. SJK-2a

AIVISTA
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Avista 2022 Electric
Conservation Potential
Assessment

Date: 8/10/2022
Prepared for: Avista Technical Advisory Committee
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Agenda

AEG Introduction

Study Objectives

AEG’s CPA Methodology

Electric CPA Draft Results Summary
Electric DR Analysis Summary

Applied Energy Group, Inc. | appliedenergygroup.com
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AEG Introduction

Eli Morris
Project Director

Kelly Marrin
Demand
Response Lead

Max McBride
Energy Efficiency
Lead Analyst

Andy Hudson
Project Manager

60 potential studies in last 5 years, many of these in the Pacific Northwest

Applied Energy Group, Inc. | appliedenergygroup.com
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CPA Objectives

Assess a broad set of technologies to identify
long-term energy efficiency and demand
response potential in Avista’s Washington
and Idaho service territories to support:

* Integrated Resource Planning
* Portfolio target-setting
® Program development

Provide information on costs and seasonal
impacts of conservation to compare to
supply-side alternatives

Understand differences in energy
consumption and energy efficiency
opportunities by income level

Ensure transparency into methods,
assumptions, and results
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AEG’s Modeling Approach

Market

Characterization

e Baseline studies
e Utility data
¢ Secondary data

§

Applied Energy Group, Inc. | appliedenergygroup.com

Identify Demand-

Side Resources

e EE equipment
e EE measures
e Emerging tech.

Baseline

Projection

o Utility forecasts

e Standards and
building codes

)

§

40.0%

35.0%

30.0%

25.0%

20.0%

15.0%

10.0%

5.0%

0.0%

¢ Technical
e Achievable Tech.
e Economic screen in IRP

Exh. SJK-2a

— ==l Ik

2023 2024

2027 2032

2042

= Achievable Economic UCT Potential m Achievable Economic TRC Potential

Achievable Technical Potential

m Technical Potential

Page 392 of 1561



Key Sources of Data

Exh. SJK-2a

Data from Avista is prioritized when available, followed by regional data, and finally well-vetted national data.

Avista data sources: Additional sources:

2013 Residential GenPop Survey

Historical energy, peak loads, and customer counts
® CPA Base Period: Sept 2020 — Aug 2021

Forecast data and load research

Recent-year program accomplishments and plans

Regional data sources:
NEEA studies (RBSA 2016, CBSA 2019, IFSA)

Regional Technical Forum and NW Power and Conservation
Council methodologies, ramp rates, and measure assumptions

Applied Energy Group, Inc. | appliedenergygroup.com

U.S. DOE’s Annual Energy Outlook

U.S. DOE’s projections on solid state lighting technology
improvements

Technical Reference Manuals and California DEER
AEG Research
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Residential Customer Segmentation

This CPA enhances the residential segmentation to
distinguish low-income households within each housing type
rather than a single grouped “low income” segment.

AEG cross referenced geographic data from Avista’s customer
database with data from the US Census American
Community Survey to estimate the presence of low-income
households within Avista’s service territory (WA Census
blocks shown at right).

* “Low Income” was defined by household size. In Washington the
threshold is 80% of Area Median Income, and in Idaho it is 200% of
the Federal Poverty Level.

Data from NEEA’s Residential Building Stock Assessment
(RBSA I, 2016) was used to differentiate energy
characteristics of low-income households, including
differences in building shells, energy use per customer, and
presence of energy-using equipment

Applied Energy Group, Inc. | appliedenergygroup.com
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Market Profiles

Example — Idaho Residential

Always calibrated to Avista’s use-per-customer at the

household level

Breaks down energy consumption to the end use and

technology level

Defines the saturation (presence of equipment) and
the annual consumption of a given technology where
it is present (Unit Energy Consumption — UEC)

Refer to data sources slide

Single Family Reg. Income Profile (excerpt)

Technology
Cooling Central AC
Room AC
Air-Source Heat Pump
Geothermal Heat Pump
Ductless Mini Split Heat Pump
Space Heating Electric Furnace
Electric Room Heat
Air-Source Heat Pump
Geothermal Heat Pump
Ductless Mini Split Heat Pump
Water Heating Water Heater (<= 55 Gal)
Water Heater (> 55 Gal)

Applied Energy Group, Inc. | appliedenergygroup.com

Saturation

33%
11%
14%
1%
1%
5%
9%
12%
1%
1%
46%
3%

UEC
)

1,432
487
1,476
1,300
517
16,251
1,616
9,954
8,539
4,977
2,364
2,144

Intensity
(kWh/HH)

471
52
207
11

830
139
1,230
62

54
1,096
71

37,616
4,127
16,539
855
450
66,273
11,100
98,255
4,946
4,328
87,540
5,669

Exh. SJK-2a

Page 395 of 1561



Two Levels of Savings Estimates

NW Power Council Methodology

This study develops two sets of estimates:

e Technical potential (TP): upper bound on potential, assuming all of
the most energy efficiency opportunities are adopted without
consideration of cost or customer willingness to participate.

® This may include emerging or very expensive ultra-high efficiency
technologies

* Technical Achievable Potential (TAP) is a subset of TP that accounts
for customer preference and likelihood to adopt through both utility-
and non-utility driven mechanisms, but does not consider cost-

effectiveness

In addition to these estimates, the study produces cost data for the
Total Resource Cost (TRC) and Utility Cost Test (UC)T perspectives
that can be used by Avista’s IRP process to select energy efficiency
measures in competition with other resources (see next slide)

Applied Energy Group, Inc. | appliedenergygroup.com

Technical

Achievable

Exh. SJK-2a
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Levelized Costs

Two Cost-Effectiveness Tests

AEG provided a levelized cost of conserved energy
(S/kWh) for each measure within the technical
achievable potential within Avista’s Washington
and Idaho territories from two perspectives.

Utility Cost Test (UCT): Assesses cost-effectiveness from a
utility or program administrator’s perspective.

Total Resource Cost Test (TRC): Assesses cost-effectiveness
from the perspective of the utility and its customers.
Includes quantifiable and monetizable non-energy impacts
if they can be quantified and monetized.

Applied Energy Group, Inc. | appliedenergygroup.com
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Measure Incremental Cost Cost
Incentive Cost
Administrative Cost Cost Cost
Non-Energy Benefits* Benefit
Non-Energy Costs* (e.g. O&M) Cost

*Council methodology includes monetized impacts
on other fuels within these categories

Both values are provided to Avista for all measure
level potential, so that the IRP can use the
appropriate evaluation for each state: TRC for WA
and UCT for ID.
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Potential Estimates

Achievability

Il(

All potential “ramps up” over time — all ramp rates are based
on those found within the NWPCC’s 2021 Power Plan

Max Achievability

* NWPCC 2021 Plan allows some measures max achievability to reach up to 100% of
technical potential

® Previous Power Plans assumed a maximum achievability of 85%

* AEG has aligned assumptions with the 2021 Plan and measures such as lighting reach
greater than 85%

Note that Council ramp rates are agnostic to delivery to acquisition
mechanism and include potential that may be realized through utility DSM
programs, regional initiatives and market transformation, or enhanced codes
and standards

Applied Energy Group, Inc. | appliedenergygroup.com
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Measures examples
over 85% Achievability:

All Lighting
Washers/Dryers
Dishwashers
Refrigerators/Freezers
Circulation Pumps
Thermostats

C&l Fans
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Draft results indicate energy savings of ~1.1% of baseline consumption per
year are Technically Achievable.

183 GWh (20.9 aMW) in next biennial period (2023-2024)
1,193 GWh (136.2 aMW) by 2032
1,929 GWh (220.2 aMW) by 2042

Energy
Efficiency
Potential
(WA & ID, All
Sectors)

Annual Energy Projections Annual Incremental Potential
9,000 —— 200
83,000 -—¢==pmms —
e Xﬁ_‘g- 150 —— L B L B L BL R
6,000 — e = :
cwn 000 =
4,000 50 - .
3,000 —| ===Baseline Projection IIIIIIII"I' Ill
2,000 — === Achievable Technical Potential 0
1,000 — Technical Potential TS mh Rl sl S S iy ) T eh e g g g
o 0O O O O O O 0O 0O O 0O O o O o O O
- e ol o [ B " B o [ B Y B el 8 ol [ B o B o e~ NN

,LQ'L\’ ,L@?J ,LQ"LC) ,]9']:\ ,],0']9 ,LQ?’N %0’)’% %0’)’6 ’19’);\ %0’79 ,LQD‘N m Achievable Technical Potential ® Technical Potential

Applied Energy Group, Inc. | appliedenergygroup.com
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Potential Summary — WA & ID, All Sectors

Cumulative ATP Savings (GWh) by Sector Cumulative Electric Savings, selected years

Energy 2500

2,000

Efficiency - °

Potential, i =il i i i i i i il
Continued ST | IIIHIHI i p— ll#l

2022 2025 2028 2031 2034 2037 2040 2023 2024 2027 2032 2042

m Residential ® Commercial m Industrial = Technical Achievable Potential = Technical Potential

Summary of Energy Savings (GWh), Selected 2023 2024 2027 2032
Years
Reference Baseline 8,009 7,996 7,933 7,982 8,520
Cumulative Savings (GWh)
Technical Achievable Potential 86 183 522 1,193 1,929
Technical Potential 144 304 813 1,665 2,486
Energy Savings (% of Baseline)
Technical Achievable Potential 1.1% 2.3% 6.6% 15.0% 22.6%
Technical Potential 1.8% 3.8% 10.3% 20.9% 29.2%
Incremental Savings (GWh)
Technical Achievable Potential 86 97 121 130 43
Technical Potential 144 160 170 157 48

Applied Energy Group, Inc. | appliedenergygroup.com
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Potential Summary — State Comparison

Annual Incremental Potential Cumulative Electric Savings, selected years
EE 100 25%
80 —————— i AR 20%
L]

Potential, o IHHHHEHAHHHE

. a0 -BI—R—R—R—RE ST TATA Y N . . —  Baseline 10% E

Continued o SRR RO b b B B g g i | B
i 0%

2023 2026 2029 2032 2035 2038 2041 2023 2024 2027 2032 2042
WA ID WA =D

Summary of Energy Savings (GWh), Selected 2027 2032

Years

Reference Baseline

Washington 5,309 5,301 5,256 5,277 5,608

Idaho 2,700 2,695 2,678 2,705 2,912
Cumulative Savings (GWh)

Washington 59 127 358 809 1,289

Idaho 26 57 165 384 640
Energy Savings (% of Baseline)

Washington 1.1% 2.4% 6.8% 15.3% 23.0%

Idaho 1.0% 2.1% 6.1% 14.2% 22.0%
Incremental Savings (GWh)

Washington 59 67 82 87 27

Idaho 26 30 39 43 16

Applied Energy Group, Inc. | appliedenergygroup.com
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EE Potential - Top Measures

Cumulative Potential Summary — WA

2032 Achievable

To p M ea Su re N otes Rank Measure / Technology Technical Potential % of Total TRCSI}i\xLiZEd
(MWh)
Some expens|ve or emerg|ng measures have s|gn|flca nt 1 Residential - Connected Thermostat - ENERGY STAR (1.0) 66,516 8.2% $0.25
technical achievable potential, but may not be selected 2 Commerdal-Lnear Lighting L 2000
3 Commercial - Ductless Mini Split Heat Pump 46,099 5.7% $0.89
by the I R P d ue to COStS 4 Residential - Windows - Low-e Storm Addition 42,942 5.3% $0.21
Heat Pump measures, |nc|ud|ng DHPS and HPWHS, have 5 Residential - Water Heater (<= 55 Gal) 38,857 4.8% $0.12
Signiﬂcant annual energy beneﬁts, however Since heat 6 Residential - Home Energy Management System (HEMS) 26,551 3.3% $0.35
. . . . 7 Commercial - HVAC - Dedicated Outdoor Air System (DOAS) 18,215 2.3% $1.30
pumps revert to eIeCtrIc reSIStance heatlng durlng 8 Residential - Windows - Cellular Shades 16,852 2.1%_
extreme cold, they may not have a corresponding winter 9 Commerdial - Retrocommissioning 13583 17% $0.01
peak benefit 10 Commercial - Strategic Energy Management 11,198 14% $0.18
. . . . . 11 Commercial - HVAC - Energy Recovery Ventilator 10,374 1.3% $0.13
In addition to being expensive, some emerging tech b Commercial- Server o551 1a% P
measures are inCI u d ed | n TeCh n | Cal ACh ieva b I e Wh |Ch 13 Commercial - Refrigeration - High Efficiency Compressor 9,429 1.2% $0.40
may not prove feasible for programs at this time, but can 14 Residential - Windows - High Efficiency (Class 22) 9,328 1.2% $0.54
be ke pt |n m | n d fo r futu re p rog rams 15  Commercial - High-Bay Lighting 9,066 1.1% $0.00
16 Commercial - Insulation - Wall Cavity 8,551 1.1% $0.03
17 Residential - Windows - High Efficiency (Class 30) 8,417 1.0% $0.42
18 Commercial - Ventilation - Demand Controlled 8,267 1.0% $2.15
19 Residential - Insulation - Floor Installation 8,249 1.0% $0.17
20  Commercial - Desktop Computer 7,884 1.0% $0.11
Total of Top 20 Measures 426,685 52.7%
Total Cumulative Savings 809,194  100.0%
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EE Potential - Top Measures

Cumulative Potential Summary — ID

2032 Achievable UCT Levelized
TOp Measure Notes Rank Measure / Technology Technical Potential % of Total YeNEe

T $/kWh

Some expensive or emerging measures have significant 1 Commercial - Linear Lighting 27,909
technical achievable potential’ but may not be Selected 2 Commercial - Ductless Mini Split Heat Pump 17,184 4.5% $0.59
3 Residential - Water Heater (<= 55 Gal) 16,791 4.4% $0.09
by the I R P d ue to COStS 4 Residential - Windows - Low-e Storm Addition 13,713 3.6% $0.17
Heat Pump measures, including DHPs and HPWHSs, have 5 Residential - Connected Thermostat - ENERGY STAR (1.0) 11,260 2.9% $0.20
Signiﬂca nt annual energy beneﬁts’ however Since heat 6 Residential - Home Energy Management System (HEMS) 10,512 2.7% $0.27
o 0 0 0 7 Residential - Windows - Cellular Shades 8,363 2.2% $0.49
p um ps reve rt to e I eCtrI C reSISta nce h eatl ng d uri ng 8 Commercial - HVAC - Dedicated Outdoor Air System (DOAS) 7,942 2.1% $0.86
extreme cold, they may not have a corresponding winter 5 Residential - Insulation - Floor Intalation 793 2% $0.13
pea k be nef|t 10  Commercial - Engine Block Heater Controls 7,437 1‘9‘V_
.. . . . 11 Commercial - Refrigeration - High Efficiency Compressor 6,570 1.7% $0.16
I n add |t|0n to bel ng expe nSI\le’ some emergl ng teCh 12 Commercial - Retrocommissioning 6,391 1.7% $0.01
measures are included in Technical Achievable which 13 Commercial - Refrigeration - Floating Head Pressure 6079 16% $0.06
may not prove feasible for programs at this time, but can 14 Resdental -Advanced New Construction Design -Zero Net 543  14% 50.10
be kept in mind for future programs 15 Industrial - Linear Lighting 5385 14% $0.01
16 Residential - Insulation - Ceiling Installation 5,247 1.4% $0.16
17 Commercial - Strategic Energy Management 5,164 1.3% $0.12
18 Commercial - Server 4,976 1.3% $0.01
19 Commercial - Insulation - Wall Cavity 4,457 1.2%| $0.02
20 Residential - TVs 4,225 1.1‘7_

Total of Top 20 Measures 182,975 47.6%
Total Cumulative Savings 384,102 100.0%
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Achievable Potential Comparison

Comparison with Prior Potential Study (2022-2042 TAP)

Applied Energy Group, Inc. | appliedenergygroup.com

)

Residential

Commercial

Industrial

Grand Total

End Use

Cooling
Heating
Water Heating

Interior Lighting

Exterior Lighting
Appliances
Electronics
Miscellaneous
Cooling
Heating
Ventilation
Water Heating

Interior Lighting

Exterior Lighting
Refrigeration

Food Preparation

Office Equipment
Miscellaneous
Cooling

Heating
Ventilation

Interior Lighting

Exterior Lighting
Motors

Process
Miscellaneous

Prior CPA 2042 Current Study

MWh

112,802
403,894
220,393

18,040

1,320
85,150
56,747
46,509

130,699
89,773
100,043
21,941

195,773

52,777
107,229

7,662

13,101
9,240
4,218

461

12,137

42,345

4,745
60,407
6,055

678
1,804,139

2042 MWh

75,404
453,969
227,303

29,624

10,922
96,145
59,310
20,171
127,447
113,699
119,087
25,733

192,109

48,740
105,453

26,932

45,382
14,077
11,895
6,912
5,346

22,883

18,386
62,550
8,346
1,511
1,929,335

Exh. SJK-2a

-37,398
50,075
6,910

11,584

9,601
10,995
2,563
-26,339
-3,252
23,925
19,045
3,791

-3,663

-4,037
-1,776

19,270

32,282
4,837
7,677
6,451

-6,791

-19,462

13,641
2,142
2,291

833
125,196
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WA & ID Technical Achievable Potential
WA - TRC 10-yr Conservation Supply Curve

Comparison
Supply o
Curves — 2

TRC LCOE $1-50

Compare to /W) 5100

. $0.50
Prior CPA :
200,000 400,000 600,000 800,000 1,000,000 1,200,000
Cumulative Savings (MWh)
2020 CPA == Current CPA
ID - UCT 10-yr Conservation Supply Curve
Comparison
$2.50
$2.00

UCT LCOE 1:50
(S/kWh) 4100

$0.50
S-

100,000 200,000 300,000 400,000 500,000
Cumulative Savings (MWh)

=——2020 CPA == Current CPA

Applied Energy Group, Inc. | appliedenergygroup.com
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Sector-Level Notes

Comparison with Prior Potential Study — Technical Achievable

Residential:

Updates to RTF Workbooks and latest Avista TRM are driving increase in potential across weatherization measures.
®  Low-E Storm Addition, Floor Insulation and Cellular Shades are the largest increases.
Ductless Mini Split Heat Pump measures showing less potential driven by RTF savings update.

Commercial:
Similar lighting potential. New LED replacement with Controls measure offsets increase in LED saturation.

Increase in potential across Food Preparation and Office Equipment end uses driven by updates to ENERGY STAR specifications and
market data.

Updated savings characterizations across HVAC and water heating measures leading to lower potential estimates in those end uses.

Industrial:

Industrial measure data was revised to reflect the newest iteration of the 2021 Industrial Tool (v8), updating savings and costs for many
measures.

Pumping measures showing increased potential due to explicit accounting for Avista pumping rate schedule and the new Pumping
measures from the V8 Industrial Tool update.

Fan controls also have greater savings as a result of the measure data update

Applied Energy Group, Inc. | appliedenergygroup.com
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Approach to the Study

%, ~
o
0@ °.
. o
o Data Collection
O
o°c0°
® o
Align with EE
Potential Study
e Market Profiles
Secondary Sources

e Industry or
regional reports

¢ Previous studies

Characterize the
Market

Segmentation by
Customer Class

¢ Residential

¢ General Service

e Large General
Service

e Extra-Large General
Service

Develop list of
DR Options

Program Categories
e Conventional DLC

e Smart/Interactive
DLC

e Curtailment

¢ Energy Storage

e Time-Varying
Rates/Behavioral

e Ancillary Services

Characterize the
Options

Develop Program
Assumptions

e [mpacts

e Participation

e Technology

e Costs

* Incentives

Exh. SJK-2a

Estimate

Potential

Technical Achievable
Potential

* Potential for all
programs
regardless of cost
and without
consideration of
dual participation

Achievable Potential

* Integrated program
options without
participant overlap
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All Program Options

Central AC
Water Heating
Electric Vehicle Charging

Conventional DLC

Grid-Interactive Water Heating
Smart/Interactive DLC Smart Thermostats (Cooling/Heating)
Smart Appliances

Capacity Bidding

Third Party Curtailment :
Emergency Curtailment

Battery Storage
Energy Storage Thermal Storage

Behavioral
Time-of-Use
Electric Vehicle Time-of-Use
Variable Peak Pricing

Page 412 of 1561



Exh. SJK-2a

Avista Pilot Program Scenario

Avista plans to run the following DR Pilot Programs in Washington:

CTA-2045 HPWH
CTA-2045 ERWH
Time-of-Use Opt-in
Peak Time Rebate

All Pilot Programs will run for a three-year period starting in 2024

The TOU Opt-in Pilot will have an optional two-year extension pending results
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Advanced Metering Infrastructure (AMI) Assumptions

Some of the options require AMI
DLC Options- No AMI Metering Required
Dynamic Rates- require AMI for billing

Washington
Assume 100% throughout study for all sectors

Idaho starting AMI rollout in 2024
36-month deployment schedule

Applied Energy Group, Inc. | appliedenergygroup.com

Page 414 of 1561



Exh. SJK-2a

Assumptions and Updates

Smart Thermostat - Heating Program will piggyback off Cooling Program
Shared Admin, Development, and O&M Costs

Grid-Interactive Water Heaters

Split results across water heater type- ER and HP
* Lowered CTA-2045 impacts to reflect "BPA 2018" peak mitigation strategies

Dynamic Rates
PTR for Residential and General Service
VPP for Large and Extra-Large General Service
Added EV TOU

Program Impact and Cost assumptions mainly based on NWPCC 2021 Power Plan assumptions
Diverged from these where appropriate
® Customization for Avista’s service territory
* Where NWPCC program information wasn’t available

Applied Energy Group, Inc. | appliedenergygroup.com
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Program Impact Calculation

Program Impacteqr program
= Per Customer Peak Impact,,,, * Eligible Participants,, , * Participation Rate,, ,,

* Equipment Saturation Rate ,, ),

Applied Energy Group, Inc. | appliedenergygroup.com 30
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Baseline Comparisons to 2020 Study

Summer Baseline Forecast

1,600
1,523.5
1,500
1,400.4 1488.4
e
1,369.4
1,300
1,200
1,100
1,000
900
800
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== 7020 DR Potential Study o7 (022 DR Potential Study
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Winter Baseline Forecast

1,600

1,477.4
1,500

1,362.5
1,400 1,444.1

1,300 1,330.7

1,200
1,100
1,000

900

800
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Potential by Season

Summer DR Potential (Feb HEQS8) Winter DR Potential (July HE17)
1,600 1,600
1,400 — ——— 1,400 I
1,200 1,200
1,000 1,000
Z 800 2 800
600 600
400 400
200 200
w@bm"%&w@(’o@f&m@m@%f@@'@@m"%x'@%%'»"rg)@%&w@%&b@é\ w"o’%w(’d’q@@m"uxm“@/ 'L&m“’y@q?fﬁ’@m@ m@?}q&f»&gm@’\lm&wm&%w&vf&qgom&(ofﬁé\ fﬁ%%m&q'@@m@‘\/q?&
=—Baseline Forecast ===Potential Forecast =—Baseline Forecast ====Potential Forecast
Summer Potential 2023 2024 2027 2032 2042 Winter Potential 2023 2024 2027 2032 2042
Baseline Forecast 1,400 1,404 1,420 1,450 1,516 Baseline Forecast 1,363 1,366 1,381 1,408 1,471
Achievable Potential 0.5 17.5 72.3 84.3 102.6 Achievable Potential 0.5 14.8 494 57.6 69.3
% of Baseline 0.0% 1.2% 51% 5.8% 6.8% % of Baseline 0.0% 1.1% 3.6% 41% 4.7%
Potential Forecast 1,400 1,386 1,348 1,365 1,414 Potential Forecast 1,362 1,351 1,331 1,351 1,401
Applied Energy Group, Inc. | appliedenergygroup.com 35
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Summer DR Potential

Applied Energy Group, Inc. | appliedenergygroup.com 36
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Winter DR Potential

Applied Energy Group, Inc. | appliedenergygroup.com 37
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Pilot Programs Summer DR Potential

Pilot Summer 2024 2025 2026 2032 2042

Potential

Baseline Forecast

(MW) 9241 944 948 975 1,024

Achievable Potential
(Mw)
Pilot-CTA-2045
HPWH
Pilot-CTA-2045
ERWH
Pilot-Time-of-Use
Opt-in

0.1 0.2 04 129 16.2

0.0 0.0 0.0 0.2 0.8

0.0 0.1 0.1 1.7 4.9

0.1 0.1 0.1 4.9 4.7

Pilot-Peak Time

Rebate 0.0 0.1 0.1 6.1 5.7

Applied Energy Group, Inc. | appliedenergygroup.com 39
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Pilot Programs Winter DR Potential

Pilot Winter

2024 2025 2026 2032 2042

Potential

Baseline Forecast
(Mw)

Achievable
Potential (MW)

Pilot-CTA-2045
HPWH

Pilot-CTA-2045
ERWH

910

0.1

0.0

0.0
Pilot-Time-of-Use
Opt-in

Pilot-Peak Time
Rebate

0.1

0.0

Applied Energy Group, Inc. | appliedenergygroup.com

914

0.2

0.0

0.1

0.1

0.1

917

0.4

0.0

0.2

0.1

0.1

942

12.7

0.5

1.9

4.6

5.7

988

17.3

2.2

5.3

4.4

5.4

Exh. SJK-2a
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Developing Demand Response Resource Costs

DR Programs have both upfront and ongoing costs according to the table below
DR costs are amortized over 10 years to allow programs time to fully ramp up
Levelized costs are presented in S/kW-year

One-Time Fixed Costs One-Time Variable Costs Ongoing Costs

Program Development Equipment Costs Administrative Costs
Costs (S/program) (S/participant) (shared costs)
Marketing Costs O&M Costs
(S/participant) (S/participant)
Incentives
(S/participant or S/kW)

Applied Energy Group, Inc. | appliedenergygroup.com
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Example: Residential Grid-Interactive Electric
Resistance Water Heaters

Development S/program $34,000
Administrative S/program/yr $40,800
O&M S/participant/yr SO
Marketing S/new participant S60
Equipment S/new participant $170
Incentive S/program/yr S24

Applied Energy Group, Inc. | appliedenergygroup.com 43
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Program Costs

9.0

Washington

8.0

7.0

6.0
5.0
40
3.0
2.0

10

o Emmmm —
2023 2024 2027 2032

Incremental Spend (Million $)

Applied Energy Group, Inc. | appliedenergygroup.com

-
2042

Peak Time Rebate
Time-of-Use Opt-in
Variable Peak Pricing Rates
Third Party Contracts
® Thermal Energy Storage
B Electric Vehicle TOU Opt-in
m CTA-2045 ERWH
m CTA-2045 HPWH
m DLC Water Heating
m DLC Smart Thermostats - Heating
B DLC Smart Thermostats - Cooling
W DLC Smart Appliances
B DLC Electric Vehicle Charging
m DLC Central AC
W Behavioral

W Battery Energy Storage

Incremental Spend (Million $)

9.0

8.0

7.0

6.0

5.0

4.0

3.0

2.0

0.0

2023

2024

2027

Idaho

2032

2042

Exh. SJK-2a

Peak Time Rebate
H Time-af-Use Opt-in
m Variable Peak Pricing Rates
Time-of-Use Opt-Cut
W Third Party Contracts
Thermal Energy Storage
m Electric Vehicle TOU Opt-in
B CTA-2045 ERWH
CTA-2045 HPWH
DLC Water Heating
B DLC Smart Thermostats - Heating
W DLC Smart Thermostats - Cooling
B OLC Smart Appliances
m DLC Electric Vehicle Charging
B DLC Central AC
m Behavioral

M Battery Energy Storage

Page 430 of 1561



Exh. SJK-2a

Thank You.

Eli Morris, Managing Director
emorris@appliedenergygroup.com

Kelly Marrin, Managing Director

kmarrin@appliedenergygroup.com

Max McBride, Lead Analyst

mmcbride@appliedenergygroup.com

Andy Hudson, Project Manager
ahudson@appliedenergygroup.com
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Baseline Projection

“How much energy would customers use in the future if Avista stopped running conservation programs now
and in the absence of naturally occurring efficiency?”

* The baseline projection answers this question

The baseline projection is an independent end-use forecast of electric or natural gas consumption at the same level of detail as
the market profile

The baseline projection:

Includes Excludes

* To the extent possible, the same forecast drivers used in the e Expected impact of naturally occurring efficiency (except market

official load forecast, particularly customer growth, natural gas baselines)

prices, normal weather, income growth, etc. * Exception: RTF workbooks have a market baseline for lighting,
* Trends in appliance saturations, including distinctions for new which AEG’s models also use.

construction. e Impacts of current and future demand-side management
e Efficiency options available for each technology , with share of programs

purchases reflecting codes and standards (current and finalized e Potential future codes and standards not yet enacted

future standards)
* Expected impact of appliance standards that are “on the books”

e Expected impact of building codes, as reflected in market profiles
for new construction

* Market baselines when present in regional planning assumptions

Applied Energy Group, Inc. | appliedenergygroup.com 47
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Conventional DLC Assumptions

Large Extra Large
Program Option Residential . General General
Service . .
Service Service

General

Central AC 0.5 kW 1.25 kW NWPCC DLC Switch Cooling
[ LIENIGHEIN) Kol Peak Impacts Water Heating 0.5 kW 1.26 kW Best Estimate based on Industry Exp.
A .
ssumptions Electric Vehicle Charging 0.5 kW Avista Background and Research

Central AC 10% 10% NWPCC DLC Switch Cooling

Stea'd.y-Stgte Water Heating 15% 5% Best Estimate based on Industry Exp.

Participation
Electric Vehicle Charging 25% NWPCC Electric Resistance Grid-Ready

Applied Energy Group, Inc. | appliedenergygroup.com
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Smart/Interactive DLC Assumptions

Program Option Residential

Smart Thermostats - Cooling 0.5 kW

Smart Thermostats - Heating 1.09 kW
Grid-Interactive WH (ER) 0.35-0.37 kW

Grid-Interactive WH (HP) 0.09-0.22 kW
Peak Impacts

Smart Appliances 0.14 kW

Smart/Interactive

DLC Assumptions

Third Party Curtailment

Smart Thermostats - Cooling 20%

Smart Thermostats - Heating 5%
Stea'd.y-Stfate Grid-Interactive WH (ER) 50%
Participation .

Grid-Interactive WH (HP) 50%

Smart Appliances 5%

Third Party Contracts

Extra Large
General
Service

General |Large General

Service Service

NWPCC Smart Thermostat- Cooling

2180 (Adjusted for proposed cycling strategy)
1.35 kW NWPCC Smart Thermostat- Heating
0.87 kW BPA 2018 Peak Mitigation (ER)
0.21 kW BPA 2018 Peak Mitigation (HP)
Ghatikar, Rish. Demand Response
0.14 kW Automation in Appliance and Equipment.
Lawrence Berkley National Laboratory, 2015
2019 Statewide Load Impact Evaluation of
10% 21% 21% California Aggregator Demand Response
Programs
20% NWPCC Smart Thermostat Cooling
Piggybacks off of cooling- Adjusted down to
3% reflect realistic participation for space
heating in Avista’s territory
50% Reflects Rollout—> Ten-Year Ramp Rate
50% Reflects Rollout—> Ten-Year Ramp Rate
5% 2015 ISACA IT Risk Reward Barometer - US
Consumer Results. October 2015
15% 21% 22% Best Estimate based on Industry Exp.
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Time-Varying Rates/Behavioral Assumptions

Large Extra Large
Program Option Residential . General General
Service . -
Service Service

General

Opower documentation for Behavioral DR

1 o)
Behavioral 2% with Consumers and DTE
Time-of-Use Opt-In 29%57%  01%-02% 13%2.6% 16%3.1% CrottieAnalysisand Estimate - PacifiCorp
2019 opt-in scenario
FEELIIIEREE oo ot U @t 17%3.4% 01%02% 13%2.6% 1.6%31% orottieAnalysis and Estimate - PacifiCorp
2019 opt-out scenario
Time-Varying Time-of-Use Electric 0 0 0 0 Brattle Analysis and Estimate - PacifiCorp
Rates/Behavioral Vehicles 0.1%-0.2% 1.3%-2.6% 2019 opt-in scenario
Assumptions Variable Peak Pricing 8%-10% 3%-4% 3%-4% 3%-4%  OG&E 2020 Smart Hours Study
Behavioral 20% PG&E rollout with six waves
Time-of-Use Opt-In 13% 13% 13% 13%  Destestimatebased onindustry
experience; Brattle Analysis and Estimate
Stea.d_y—Stfate Tiiieerlee GO 24% 24% 24% 24% Best gstlmate based on msiustry .
Participation experience; Brattle Analysis and Estimate
Time-of-Use Electric Best estimate based on industry
. 13% 13% . . .
Vehicles experience; Brattle Analysis and Estimate
Variable Peak Pricing 25% 25% 25% 25% OG&E 2020 Smart Hours Study
Applied Energy Group, Inc. | appliedenergygroup.com 50
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Energy Storage Assumptions

General

P ti Residential '
rogram Option esidentia Service

Energy Storage Battery
Assumptions Peak Impacts

Thermal 0.5 kW 1.26 kW
Steady-State Battery 0.5% 0.5%
Participation Thermal 0.5%

Applied Energy Group, Inc. | appliedenergygroup.com

Large
General
Service

0.5%
1.5%

Extra Large
General
Service

0.5%
1.5%

Exh. SJK-2a

Typical Battery Size Per Segment
2016 Ice Bear Tech Specifications
Best Estimate Based on Industry Exp.

Best Estimate Based on Industry Exp.
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Your Trusted Insights Partner Since 1978

Avista IRP Clean Energy Research

April 2022



Research Overview

Objectives
Determine willingness to pay for the implementation of clean
energy among Avista customers

Establish baseline of environmental concerns; perceived
responsibility of individuals, businesses, and Avista
specifically

Understand customer tradeoffs between bill increases
and carbon emission goals

Explore perceptions associated with Avista should they
invest in carbon-neutral or carbon-free emissions

Gauge perceptions specific to natural gas preferences
and tradeoffs

Quantify differences by state, customer type, green
perceptions, and demographic factors

Exh. SJK-2a

Methodology

Web survey with Avista customers.
* Customers from Washington, Idaho, and Oregon
sourced randomly by email
* Survey optimized for both desktop and mobile
* Conducted in April 2022
* Final sample size of n=1,100

Proportional representation of state and service type.
WA | ID | OR G GE | E
52% | 29% @ 20%  25% @ 47% . 29%

Respondents screened to ensure appropriate target
* Avista customer age 18+
* Has or shares household finance and utility bill
responsibility
* Not employed by a utility company, or in media,
advertising, or market research firm

Report Interpretation

* All significant differences are reported at the 95% confidence level or higher. The total sample size of n=1,100 has a maximum

sampling variability of +/-3.0% at the 95% level.
* Some percentages may not add to 100% due to rounding
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Analysis Approach

This study incorporates a conjoint exercise to force tradeoffs between various green initiatives and customer willingness to pay.

Respondents review various combinations of energy goals, timeframes for that goal, energy sources, and potential bill increases,
and select their “most preferred” from a series of options (including an option for “none” each time).

Subsequent analysis produces utility scores for each individual attribute, allowing us to calculate which combination has the
broadest appeal.

Investing in renewables to achieve carbon neutrality
Energy Goal

Providing 100% carbon-free power by only generating energy through clean energy sources
In the next year

In the next 5 years (by 2027)
In the next 10 years (by 2032)
In the next 25 years (by 2047)
2% monthly increase

5% monthly increase

10% monthly increase

20% monthly increase

50% monthly increase

100% monthly increase
Sourced locally

Energy Source Sourced regionally

Sourced from anywhere

Goal Timeframe

Bill Increase
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Key Takeaways
Price is Important. Any increase to invest in “green” energy will
When faced with tradeoffs, price is the prevailing factor. alienate some customers
While the majority of customers find importance in Overall, roughly one in five do not find importance in
sourcing green or local energy, they are only willing to pay being “green”
so much. Anything beyond a 10% monthly bill increase
shows significant declines in popularity. When evaluating various green investment options, 17%
reject all, including more ambitious outcomes for just a 2%
If bill increases to invest in carbon-free or carbon-neutral increase
options are kept below 10%, the specific energy goal,
timeframe, local vs. regional source are less important. Three in ten say they would be likely to seek bill

assistance or consider moving to another state if bill were
to increase due to Avista investing in carbon-free or
carbon-neutral energy

Some customers see beyond price

Increases beyond 10% monthly still appeal to a certain
subset of customers, particularly those who place great
importance on “green,” and/or when the goal can be
achieved within the next 10 years.
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At a personal level, the concept of being environmentally friendly or “green” is important to
nearly eight in ten customers

W 4-\Very

H 3 - Somewhat

H 2 - Not very

W 1-Notatall

Unsure

Personal Importance of “Green”
(n=1,100)

~ 78%
find the concept of

being “green”
important

Key Differences and Insights

Green importance differs by state.

Customers in Oregon and Washington are significantly more likely than
those in Idaho to find the concept of “green” to be important.

83% 80% 71%

Green importance differs by area.
Customers in urban areas are significantly more likely than those in rural
areas to find the concept important.

urban suburban rural

84% 80% | 75%

Green importance differs by gender.

Women are significantly more likely than

men to find it important.
85% 73%

Green importance is consistent across age and income categories.

© Q1. How important is the concept of being environmentally friendly or "green" to you personally?

Page 443 of 1561



xh. SJK-2a 7

Customers place similar importance on the “green” responsibility of themselves, businesses,

and utility companies

Importance of “Green” For...
(n=1,100)

W 4-Very

H 3 - Somewhat >~ 79%

find it important for

~ 78% " 77%

H 2 - Not very

W 1-Notatall

W Unsure

Personal

find the concept of
personally being
“green” important

Companies or
Organizations

find it important for
companies they do
business with to be
“green”

utility companies like
Avista to be “green”

Utility Companies Like
Avista

Q1. How important is the concept of being environmentally friendly or "green" to you personally?
Q3. How important is it for general companies or organizations you do business with to be environmentally friendly or "green?“
Q4. How important is it specifically for utility companies like Avista to be environmentally friendly or "green?"
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Personal importance to be “green” is driven by responsibility to protect the planet; for those
believing it is not important to personally be green, cost is the main reason

o

Why is it Important?
(n=860)
* To protect our planet/environment (38%)
* Good for the future/future generations (24%)
* Responsibility/right thing to do/stewardship (16%)

* To address climate change/global warming (13%)

Why is it NOT Important?
(n=224)
* Cost/it’s expensive (29%)

* Not real/hoax/misinformation (25%)
* “Green” is worse for the environment, not better (20%)

* Politics/Political Agenda (17%)

“If we take care of our planet, it will in turn last for generations
to come. If we take care of it, it will always take care of us.”

“Every person has to take responsibility for the environment.

We are stewards of the Earth after all. That responsibility
cannot, and should, not be abrogated. If we don't stand up and
insist on choices that protect that for which we are responsible
then no one will and we necessarily choose a very dark
alternative for an uncertain and unjust future.”

“In the 60+ years I've been around, the air land and waters
have markedly improved. As the current crop of ‘renewables’
are unreliable and expensive, good ol' fossil fuels are the best
bang for bucks.”

“Because the terms ‘environmentally friendly’ and ‘green’ have
been distorted to the point where they have little relevance to
actually protecting the environment.”

Q2A. Why is it [very/somewhat important] to personally be environmentally friendly or "green?“
Q2B. Why is it [not very/not at all important] to personally be environmentally friendly or "green?" Page 445 of 1561
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Solar and wind are commonly associated with both renewable and clean energy

Solar

Wind
Hydroelectric
Biofuels
Nuclear energy
Hydrogen
Natural gas
Coal
Geothermal
Wood

Another energy source

None of these

Top Sources Associated With...

W Renewable Energy

29%
30%

28%
31%

20%

31%

31%

1%
4%

Clean Energy

91% Both solar and wind have somewhat
higher associations with being
renewable than with being clean

34% } Biofuels are more closely associated with being

renewable than with being clean

Natural gas and geothermal have closer associations with
being clean than with being renewable

(n=1,100)

/Q Q6. When you hear the words "renewable energy," what sources come to mind?
Q7. When you hear the words "clean energy," what sources come to mind?
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When considering potential utility company initiatives, customers place highest
importance on generating power from local and renewable resources

Unsure B 1-Notatallimportant ™ 2-Notveryimportant B 3-Somewhatimportant B 4-Very Important Top Box
Importance

Power from local resources as much as possible  Bo/EIA=7A 38% 49% 87%
Power from renewable resources as much as o
possible ilF 6% 9% 27% 57% 84%
Prioritize low costs for customers above o
renewable energy options e 8% 15% 30% 42% 73%
Provide customers options to contribute towards o
lowering carbon emissions by 13% 12% 34% 38% 72%
Achieve carbon neutrality in energy production by 0 o o o
acquiring renewable power equal to energy use ¥ 16% 12% 25% 67%
Achieve 100% carbon-free power by generating | o o o 0 o
energy entirely from clean resources 37 17% 15% 27% 38% 65%
Offer customer options (rebates, charging |, 0 o o 0 o
stations, etc.) for electric vehicles A% 20% 15% 27% 35% 61%
e carbon emissons for tnrrown eet 1/ M. ’
lower carbon emissions for their own fleet L 16% 27% 33% 60%
(\ Generate power from as many reso:;csifbi\: 6% IRE 23% 30% 28% 589

Q5. How important is it for utility companies like Avista to do each of the following? Page 447 of 1561
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Customers place near equal importance on Avista achieving carbon neutrality and on achieving
100% carbon-free power

Importance For Avista to Importance of Avista Achieving

Achieve Carbon Neutrality 100% Carbon-Free Power
(n=1,100) (n=1,100)

W 4-\Very

H 3 -Somewhat

B 2 - Not very

H 1-Notatall

Unsure

5%

>~ 67%

find it important
for utility
companies like
Avista to achieve

carbon neutrality

W 4-\Very

B 3 - Somewhat

H 2 - Not very

H 1-Notatall

Unsure

65%

find it important for
utility companies
live Avista to
achieve 100%
carbon-free power

Q5. How important is it for utility companies like Avista to do each of the following?
Achieve carbon neutrality in energy production by acquiring renewable power equal to energy use.
Achieve 100% carbon-free power by generating energy entirely from clean resources.
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The importance of Avista achieving these goals differs by certain key audiences

5

Key Differences and Insights: Carbon Neutrality

Carbon neutrality importance differs by state.

Customers in Oregon are significantly more likely than those in
Idaho to say it is important for to achieve carbon neutrality.

73% 67% 61%

Carbon neutrality importance differs by area.
Customers in urban areas are significantly more likely than those
in rural areas to find the achievement important.

urban suburban rural

72% 69% | 63%

Carbon neutrality importance differs by gender.

Women are significantly more likely than 75% 60%
men to find it important.

Importance of carbon neutrality differs by income.
Those making $150K+ in household income  <sgok  $150K+
are significantly more likely than those o o
making less than S60K to say it is important. &3 ve

Key Differences and Insights: 100% Carbon-Free

Carbon-free power importance differs by state.
Customers in Oregon are significantly more likely than those in
Idaho to find an achievement of 100% carbon-free to be important.

69% 66% 60%

Carbon-free power importance differs by area.
Customers in urban and suburban areas are significantly more

likely than those in rural areas to find the achievement important.
urban suburban rural
74% 67% | 59%

Importance of 100% carbon-free power differs by gender.

Women are significantly more likely than

men to find it important. 73% 59%

Importance is consistent across age and income
categories.

Q5H. How important is it for utility companies like Avista to do each of the following? Achieve carbon neutrality in energy production by acquiring renewable
power equal to energy use. | Achieve 100% carbon-free power by generating energy entirely from clean resources.
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Conjoint Results Summary: Overall Feature Scoring

Category Attribute Result Meaning
Investing in renewables to achieve carbon neutrality 0.55 If all other factors are held co'nsiste'nt, providing
Energy Goal o . 100% carbon-free energy vs. investing in carbon
Providing 100% carbon-free power by only 0.59 neutrality has almost no impact
generating energy through clean energy sources ’
In the next year 0.60 There is a drop-off in utility at the 25-year level;
. In the next 5 years (by 2027) 0.59 however, there is little differentiation between in
Goal Timeframe .
In the next 10 years (by 2032) 0.59 the next year, five years, or ten years when all other
In the next 25 years (by 2047) 0.52 factors are held consistent
2% monthly increase 0.83 If all other factors are held consistent, the monthly
5% monthly increase 0.78 bill increase has the biggest impact; utility drops off
10% monthly increase 0.69 considerably with more than a 10% increase
Bill Increase ) )
20% monthly increase 0.53 It should be noted, however, that those placing high
50% monthly increase 0.36 importance on being green demonstrate a
100% monthly increase 0.25 willingness to pay beyond the 10% mark
Sourced locally 0.59 Though 87% find sourcing power locally to be
. important, ultimately there is little differentiation
A LR S el BLae between local, regional, and anywhere, when
Sourced from anywhere 0.55 considering other factors along with locality
Overall, 17% of respondents said no to all options
None 0.39 presented, indicating no willingness to pay for green

investments
(n=1,100)

©. C2. Now, we will present you with a series of 12 screens, each with a set of options for an energy package that could be made available in the future for

your home. For each set, please indicate the one you would be most likely to choose. You can always select “none” if you would not select any of the
Page 451 of 1561
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Conjoint Results Summary: Feature Scores by Personal Green Importance

Category Attribute Feature Score by Green Importance
Very Somewhat Not
(n=445) (n=399) (n=331)
Investing in renewables to achieve carbon neutrality 0.67 0.53 0.38
RS Eviced Providing 100% carbon-free power by only
. 0.76 0.54 0.35
generating energy through clean energy sources
In the next year 0.79 0.54 0.33
X In the next 5 years (by 2027) 0.76 0.54 0.35
Goal Timeframe In the next 10 years (by 2032) 0.72 0.55 0.38
In the next 25 years (by 2047) 0.59 0.52 0.39
2% monthly increase 0.87 0.86 0.71
5% monthly increase 0.88 0.78 0.60
. 10% monthly increase 0.85 0.65 0.45
Bill Increase .
20% monthly increase 0.74 0.46 0.24
50% monthly increase 0.53 0.30 0.13
100% monthly increase 0.42 0.17 0.04
Sourced locally 0.72 0.55 0.39
Energy Source Sourced regionally 0.73 0.55 0.37
Sourced from anywhere 0.69 0.51 0.34
None 0.14 0.43 0.80

Q. C2. Now, we will present you with a series of 12 screens, each with a set of options for an energy package that could be made available in the future for

your home. For each set, please indicate the one you would be most likely to choose. You can always select “none” if you would not select any of the
Page 452 of 1561
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Conjoint Results Summary: Feature Scores by Service Type

Category Attribute Feature Score by Service Type
Gas Only Dual Electric Only
(n=271) (n=513) (n=316)
Investing in renewables to achieve carbon neutrality 0.57 0.56 0.54
At et Providing 100% carbon-free power by only
. 0.61 0.60 0.58
generating energy through clean energy sources
In the next year 0.63 0.60 0.58
X In the next 5 years (by 2027) 0.62 0.59 0.57
Goal Timeframe
In the next 10 years (by 2032) 0.61 0.59 0.57
In the next 25 years (by 2047) 0.52 0.52 0.51
2% monthly increase 0.83 0.84 0.82
5% monthly increase 0.79 0.79 0.76
. 10% monthly increase 0.71 0.70 0.66
Bill Increase .
20% monthly increase 0.56 0.53 0.50
50% monthly increase 0.39 0.35 0.35
100% monthly increase 0.28 0.24 0.24
Sourced locally 0.61 0.59 0.57
Energy Source Sourced regionally 0.60 0.59 0.56
Sourced from anywhere 0.57 0.55 0.53
None 0.36 0.38 0.42

Q. C2. Now, we will present you with a series of 12 screens, each with a set of options for an energy package that could be made available in the future for

your home. For each set, please indicate the one you would be most likely to choose. You can always select “none” if you would not select any of the
Page 453 of 1561
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Conjoint Results Summary: Optimal Feature Combination

Unsurprisingly, the optimal utility results from customers achieving the most for the lowest cost. While this is not a
realistic scenario, it provides a baseline for any changes made to move toward carbon-free or carbon-neutral energy in
the future. Subsequent slides show change from optimal should other factors be considered.

Category Attribute
Energy Goal Investing in renewables to achieve carbon neutrality
Goal Timeframe In the next year
Bill Increase 2% monthly increase
Energy Source Sourced locally

(n=1,100)

©. C2. Now, we will present you with a series of 12 screens, each with a set of options for an energy package that could be made available in the future for

your home. For each set, please indicate the one you would be most likely to choose. You can always select “none” if you would not select any of the
Page 454 of 1561
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Conjoint Summary: Difference from Optimal Combination (Based on Goal)

Optimal Feature Combination Change from Optimal Based on Goal

0.0% -0.2%

Investing in renewables to

Energy Goal . ;
gy achieve carbon neutrality

Goal Timeframe  In the next year

Bill Increase 2% monthly increase

Energy Source Sourced locally

If all other factors are held consistent,
providing 100% carbon-free energy
vs. investing in carbon neutrality has
almost no impact

Investing in renewables to achieve carbon Providing 100% carbon-free power by only
neutrality generating energy through clean energy
sources

Page 455 of 1561
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Conjoint Summary: Difference from Optimal Combination (Based on Timeframe)

Optimal Feature Combination Change from Optimal Based on Timeframe
ing i 0.0% -0.49
Energy Goal Invgstlng in renewablesf to 0 0.4% 0.5%
achieve carbon neutrality
. -3.2%

Goal Timeframe In the next year

Bill Increase 2% monthly increase

Energy Source Sourced locally
If all other factors are held consistent, a
shorter timeline has minimal impact; utility
drops off after 10 years

In the next year In the next 5 years Inthe next 10 years In the next 25 years

©. (by 2027) (by 2032) (by 2047)

Page 456 of 1561
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Conjoint Summary: Difference from Optimal Combination (Based on Bill Increase)

Optimal Feature Combination

Investing in renewables to

E Goal : i
nergy Goa achieve carbon neutrality

Goal Timeframe In the next year

Bill Increase 2% monthly increase

Energy Source Sourced locally

If all other factors are held consistent, the
monthly bill increase has the biggest impact;
utility drops off considerably with more than a
10% increase

%

2% monthly
increase

Change from Optimal Based on Monthly Bill Increase

5% monthly
increase

20

10% monthly 20% monthly 50% monthly 100% monthly

increase

increase

increase

Page 457 of 1561
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Conjoint Summary: Difference from Optimal Combination (Based on Source)

Optimal Feature Combination Change from Optimal Based on Source
Investing in renewables to 0.0% -0.2%
Energy Goal . .
achieve carbon neutrality -1.5%
Goal Timeframe In the next year
Bill Increase 2% monthly increase
Energy Source Sourced locally
If all other factors are held consistent, the
source of energy has almost no impact;
energy sourced locally or regionally is only
slightly more preferred
Sourced locally Sourced regionally Sourced from anywhere

Page 458 of 1561



Exh. SJK-2a

Page 459 of 1561



Exh. SJK-2a

Three in five customers say Avista should invest in carbon-neutral energy even if it involves a
rate increase for customers

Should Avista invest in carbon-neutral or Key Differences and Insights
carbon-free energy, even if it involves a rate

T T R ) Investment sentiment differs by income.

Those with higher household incomes are
(n=1,100) significantly more likely than those making
S60K or less to agree Avista definitely should 28% 42%
invest, even if it involves a rate increase.

<S60K S60K+

LS, CRuIEl Investment sentiment differs by area.

Customers in urban areas are significantly more likely than those in rural
areas to believe Avista should definitely invest.

M Possibly
urban suburban | rural
o |
Probably not GlLES 36% 29%
Lack of investment support differs by gender.
H Definitely not While those supporting investment is consistent
/ across gender,_ n.1en are S|gn|f|canF|y more likely than 15% 23%
20% women to definitely not support investment.
I’'m not sure Support is consistent across age and state.

5%

C3. Should Avista invest in carbon-neutral or carbon-free energy, even if it involves a rate increase for customers? Page 460 of 1561
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Supporters say the main reason Avista should invest in carbon-neutral energy is to “save the
planet,” while the main reason to not invest among detractors is “consumer cost”

What is the main reason to invest? What is the main reason to NOT invest?
(n=697) (n=345)
* Tosave the planet (21%) * Consumer costs/expensive (57%)
* For a cleaner environment (19%) * Don’t believe in it/hoax/impossible (17%)
* For cleaner air (16%) * Unnecessary/will not change anything (16%)
* To fight climate change (16%) * Politics/political agenda (10%)

* Depends on cost effectiveness (16%)

* It's the right thing to do (16%)

“Finite resources are finite. It doesn't matter that you save “Carbon neutral and carbon free energy are ridiculous ideas

money today but have fewer or no energy sources later.” that only increase the cost of energy for everyone.”

C3A. In your opinion, what is the main reason Avista should invest in carbon-neutral or carbon-free energy, even if it involves a rate increase for customers?
C3B. In your opinion, what is the main reason or reasons Avista should not invest in carbon-neutral or carbon-free energy? Page 461 of 1561
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Nearly seven in ten customers would be likely to “make at home-sacrifices” if their bill
increased due to Avista’s investment in carbon-neutral energy

If Avista did go that route, and your bill increased, how likely would you be to take

each of the following actions?
(n=1,100)
Top Box

67% 60% 56% 41% 40% 28% 27%

21% — 13%
(o]

16%

31%
20%

47%

32% 32% 39%

| | — o
13%

Make at-home Consider rooftop Investin energy  Consider alternative Pay a little extra to Look for bill Consider moving to
sacrifices, such as solar for home efficient upgrades  fuels at home, such help subsidize assistance another state
using less heat such as new windows as wood or propane customers who may
or roof be struggling
Unsure B Not at all likely Not very likely B Somewhat likely B Extremely likely

C4. If Avista did go that route, and your bill increased, how likely would you be to take each of the following actions? Page 462 of 1561
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Just over a quarter indicate they’d seek bill assistance should rates rise due to Avista pursuing
carbon-neutral or carbon-free options; for over half, this would take a 10% increase or more

Likelihood to Seek Bill Assistance if Bill Increased Level of Bill Increase That Would Drive Seeking Assistance

(n=1,100) (Among Those Likely to Seek Assistance; n=313)
28%
(0] 5% increase 10% increase
indicate likelihood or less 27% or more 55%
to look for bill
B Extremely likely assistance
m Somewhat likely . 20%
19% 18%
m Not very likely 16% 16%
B Not at all likely 11%
B Unsure
<5% 5% 10% 20% 50% Not sure
increase increase increase increase  increase or
more

< /Q C4. If Avista did go that route, and your bill increased, how likely would you be to take each of the following actions? Look for bill assistance

C5. What level of bill increase would you envision driving you to seek bill assistance? Page 463 of 1561
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Roughly a third indicate they’d consider moving to another state should rates rise; however,
there is uncertainty around what threshold of increase would drive this decision

Likelihood to Move Out of State if Bill Increased Level of Bill Increase That Would Drive Moving Out of State
(n=1,100) (Among Those Likely to Consider Moving; n=299)

27% 10% i 20% i ) 36%
0 % increase (1) % increase
- S or less 30A’ or more 35/)
indicate likelihood
W Extremely likely :2 Z?}gif;::;?:ng
m Somewhat likely 20%
Not very likely 15%
(0]
B Not at all likely 11% 11%
Unsure 7% I
<5% 5% 10% 20% 50% Not sure
increase increase increase increase increase or
more

< ( C4. If Avista did go that route, and your bill increased, how likely would you be to take each of the following actions? Consider moving to another state

C6. What level of bill increase would you envision driving you to consider moving to another state? Page 464 of 1561
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Over half of customers say their favorability would not be impacted if Avista does not achieve
carbon neutrality by 2027

Favorability of the Company if Avista is not able to

Achieve Carbon Neutrality by 2027
(n=1,100)

o Potential decreased favorability differs by age.
B Increase significantly

Younger participants are significantly more likely than
older participants to say their favorability of Avista would
decrease significantly if Avista is not able to achieve carbon
neutrality by 2027.

B Increase somewhat

® No impact
18-54 55+

M Decrease somewhat 15% 10%
Potential decreased favorability is consistent
across state, gender, area of residence, and
income categories.

B Decrease significantly

@ C7. If Avista is not able to achieve carbon neutrality by 2027, how would this affect your favorability of the company?

Page 465 of 1561



M Increase significantly

M Increase somewhat

= No impact

B Decrease somewhat

Decrease significantly

100% Carbon-Free Power by 2045
(n=1,100)

26%

Exh. SJK-2a

Nearly half say their favorability would not change if Avista does not achieve carbon free by
2045

Favorability of the Company if Avista is not able to Provide

Potential favorability differs by state.

Customers in Oregon and Washington are significantly more
likely than those in Idaho say their favorability of Avista
would decrease significantly.

29% 27% 21%

Potential favorability differs by area.
Customers in urban and suburban areas are significantly more
likely than those in rural areas to decrease favorability.

urban suburbané rural
32% 28% | 21%

Potential favorability differs by household income

Those with higher household incomes

are significantly more likely than those <$80K S80K+
making $80K or less to decrease 23% 33%
favorability.

/Q C8. If Avista is not able to provide 100% carbon-free power by 2045, how would this affect your favorability of the company?

Page 466 of 1561
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Nearly half of customers would not consider switching from natural gas to help reduce
carbon emissions

Likelihood to Consider Switching From

Natural Gas to Another Energy Source
(Among Gas Customers, n=784)

(o)
> 42%
are likely to consider
switching from natural

gas to another energy
source

B 4 - Extremely

B 3 - Somewhat

m 2 - Not very

B 1- Not at all likely

Unsure

11%

@ N1. How likely would you be to consider switching from natural gas to another energy source to help reduce carbon emissions? page 468 of 1561
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Three-quarters gas customers agree eliminating natural gas should be entirely voluntary

Agreement Concerning Eliminating Natural Gas In Home
(Among Gas Customers; n=784)

I don’t like the idea as an option because it removes my
choice as a customer

1% 14% 11% 24%

| would be more likely to if some or all of the conversion costs
were paid for

12%  17% 10% 27%

Eliminating natural gas as an option makes me concerned
about cooking

Eliminating natural gas as an option should be regulated by
state mandate

Eliminating natural gas as an option should be regulated by
federal mandate

B I’'m not sure B Completely disagree B Somewhat disagree B Somewhat agree

© N2. How much do you agree or disagree with the following statements concerning natural gas in your home?

46%

1
Eliminating natural gas as a fuel option makes me concerned
about reliability 11% 12%  12% 30% 35% 65%

Top Box

Eliminating natural gas as an option should bsoﬁlr::tr:g 7% 6% 12% 22% 579 74%

71%

33% 60%

7% 36% 15% 19%

15%

13%

42%

14% 49 18%

14% 49 18%

B Completely agree

Page 469 of 1561
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Six in ten would be more likely to convert from natural gas if some or all conversion costs
were covered; of these, 59% would be willing to pay under $1000

Would be More Likely to Convert if Some Maximum Personal Contribution
or All Conversion Costs are Covered (Among Gas Customers More Likely to Convert If
(Among Gas Customers, n=784) Some/All Costs Are Covered; n=473)

Under $1000 59% $1,000 or 19%

more

27%

0,
60% 539,
agree they would
be more likely to

B 4 - Completely Agree

-~

B 3 - Somewhat Agree

eliminate natural 16% 16% 16%
2 - Somewhat Disagree gas if some/all
costs are covered
B 1- Completely Disagree 3%
Unsure 17% ]
Up to Up to Up to Up to $10,000 or i None are
$250 S500 $1,000 $5,000 more acceptable

12%

I would be more likely to eliminate natural gas as an option in my home if some or all of the conversion costs were paid for by the electric utility and/or

government incentives

/). N2. How much do you agree or disagree with the following statements concerning natural gas in your home?
N3. If you did have to contribute some costs towards converting from natural gas in your home, how much would you consider yBa#&#dR RISIE3f contribution?
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Demographics
Total WA ID OR Total WA ID OR
Heliiifen (n=1,100) (n=569)  (n=316)  (n=215) AT A0 (n=1,100)  (n=569)  (n=316)  (n=215)
High school or less 7% 5% 10% 7% Single family dwelling 83% 92% 64% 87%
Trade or Technical School 6% 6% 9% 4% A duplex or triplex 4% 2% 7% 3%
Some college 20% 20% 20% 21% In a building with 4 or more

6% 2% 16% 2%

units
Graduate/professional school 26% 28% 22% 30%
Median ~$70K  ~$78K  ~$62K  ~$66K
Age
Household
18-24 1% <1% 2% -
Mean # of people 2.4 2.5 2.2 2.2
2 e e
35-44 139 159 149 9%
7 7% 7% . Women 46%  44%  47%  53%
45-54 149 149 149 12%
& 7 7 ; Men 46%  49%  45%  40%
55-64 239 219 269 22%
& & & 0 Non-binary or Other <1% 1% 1% --
65-74 259 249 249 31%
& & & 0 Prefer not to say 7% 7% 7% 8%
75+ 12%  16% 4% 16%
Refused 6% 5% 7% 7%
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TAC 4 Meeting Notes: Wednesday, August 10, 2022

Attendees:

John Barber, Customer; Andrew Barrington, Avista; Shawn Bonfield, Avista; Alexa
Bouvier, Idaho Office of Energy Resources, Annette Brandon, Avista; Terrence Brown,
Avista; Michael Brutocao, Avista; Erik Budbserg (Guest); Logan Callen, City of Spokane;
Terri Carlock, IPUC; Travis Culbertson, IPUC; Mike Dillon, Avista; Nelli Doroshkin,
Invenergy; Justin Dorr, Avista; Chris Drake, Avista; Michael Eldred, IPUC; Donn English,
IPUC; Ryan Finesilver, Avista; Grant Forsyth, Avista; James Gall, Avista; Annie Gannon,
Avista; Amanda Ghering, Avista; John Gross, Avista; Leona Haley, Avista; Lori
Hermanson, Avista; Mike Hermanson, Avista; Kevin Holland, Avista; Andy Hudson,
AEG; Tina Jayaweera, Power Council; Lance Kaufman, Western Economics; Kevin
Keyt, IPUC; Anna Kim, Oregon PUC; Kathlyn Kinney, Biomethane, LLC; Scott Kinney,
Avista; Dan Kirschner, Northwest Gas Association; Doug Krapas, (Guest); Ben
Kropelnicki, Jakob Lahmers, MDC Research; Jeff Larsen, Guest; Avista; Mike Louis,
IPUC; John Lyons, Avista; Patrick Maher, Avista; Jaime Majure, Avista; Kelly Marrin,
AEG; Max McBride, AEG; Lisa McGarity, Avista; lan McGetrick, Idaho Power; Andrew
Mentzer, OEMR; Heather Moline, UTC; Jody Morehouse, Avista; Eli Morris, AEG;
Richard Newton NWLECET (Guest); Fuong Nguyen, AEG; Irene O'Reilly, MDC
Research; Tom Pardee, Avista; Mike Parvinen, CNGC; Liz Reichart, WA Department of
Commerce; Jean Richardson (Guest); John Rothlin, Avista; Gurvinder Singh, PSE;
Natasha Siores, Northwest Natural Gas; Darrell Soyars, Avista; Dean Spratt, Avista;
Marissa Steketee (Sapere), AES; Jason Talford, IPUC; Taylor Thomas, IPUC; Charlee
Thompson, NW Energy Coalition; Natalie Tyler, energy-solution.com; Mary Tyrie,
Avista; Dave Van Hersett, Customer; Ken Walter, AEG; Katie Ware, Renewable NW;
Mitch Warren, Kalesnikoff; Michael Whitby, Avista; Bill Will (Guest); Kirsten Wilson, WA
DES; and Yao Yin, IPUC

Introduction, John Lyons - Avista

John Lyons: [Recording started 9:07 am] OK. All right. Thank you on that. Some
reminders since it's a virtual meeting, please mute your mics unless commenting or
asking a question. We have the raise hand function and we've got other Avista members
watching as we're presenting, we'll try to get those in. If we don't get to it right away,
usually we're just waiting for a pause where we can ask the question for you. We ask
you to remember to respect the pause, sometimes it takes people a little bit of time to
work with the technology, as we're already experiencing, turning mute on and off. You
can also just go into the chat and leave comments and questions there. If you are
speaking, please try to remember to state your name before commenting. The recording
and transcription software does a pretty good job of picking up who's talking, but every
now and then, we'll say it gets a little creative on who it says it is. That's been interesting.
It is a public advisory meeting, so we'll document comments and the recording when we
do the meeting notes. Those do get edited. | take out the umms and try to clean up the
language. Anything | add goes in brackets. Next slide.

John Lyons: Integrated resource planning is required by Idaho and Washington every
other year. Washington now requires it officially every four years and an update at two
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years. Since we have an Idaho requirement, we do a full IRP every two years. Our
resource strategy over the next 20 plus years. The 20 plus is to get us to 2045 and a
little later for some end effects. 2045 is the full 100% requirement for the Clean Energy
Transformation Act in Washington. We start with current and projected load and
resource positions to know where we're at and where we think we need to be over that
planning horizon. We also look under strategies for different future policies since we
don't know what the future is going to entail, we think about an expectation of what the
future will be, then we run different scenarios to figure out what if there are some major
changes. We look at generation, resource choices, possible changes in cost and
technology. We look at conservation and demand response like we'll be talking about
today; and what's available both technologically and economically, and what we think
we're going to get. We'll look at demand response types of programs, so shifting
resources or needs off so we can get a little further with the resources we have at hand
at a certain point in time. Transmission and distribution integration, there is a distribution
planning process developing much like we have for the IRP. That should be later this
year. Then one of the big things that comes out of the IRP is a set of avoided costs.
Basically, if you have people that want to participate in the market to supply resources,
they will have an idea of what our avoided cost is. The way regulation works, we should
be ambivalent to not, ambivalence is probably not the right word, but we're fine if we own
a resource or we pay for energy efficiency to prevent the need for a resource based on
that avoided cost plus some extra benefits we'll talk about today, an extra 10% for energy
efficiency, we do market and portfolio futures then for uncertain future events and issues
like a high natural gas price scenario like we are experiencing right now, or a low natural
gas price scenario. We are going to have some base case issues that are involved with
climate change, but we could do some others with climate. Or technology. What, if
suddenly, small modular reactors take off and become very cost effective and everything
pans out perfectly on them. You could run a scenario to see how the future would
change. And next slide please.

John Lyons: The Technical Advisory Committee, that we're in right now, is the public
process of the IRP. It's input on what to study, how to study and reviewing our
assumptions and results. We do have a pretty wide variety of people in here, some are
very technical, utility industry analysts and specialists, and then we have people that are
very new to the process. They're customers, they could be very large customers or just
individual residential customers that are interested in the process we do. Please ask
questions. We're glad to answer those. We're always soliciting new TAC members. If
you do have people that you think would like to be involved, our process to join the TAC
is very easy. It's basically let us know you're interested, and we just add your name to
the list with your e-mail. It is an open forum, but we're always trying to balance the needs
to get through topics. If other people have already said the same thing, you want to say
you could just put it in the notes a thumbs up, a plus one, | agree. Something like that,
so we can keep things moving along. We do welcome requests for new studies or
different modeling assumptions. Usually what happens is we will bring forth a proposal
and then people can discuss it. Do they like it? Do they want tweaks? Do some things
need to be run as scenarios, other types of models? And also if we're going to have time
or capability or data to run those models. As | talked about earlier, we're always available
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by e-mail or phone for questions or comments between meetings. If you think of
something later and wish you had said that, just reach out to one of us, to James or
myself we are on the website, so it's probably easier to get a hold of us and our contact
information. The due date for study requests from TAC members is October 15!, 2022.
Depending on the type of study or what you're asking for, there might be a little slippage
there. If it's something we're already doing or close to doing, but October 1%, if you can
get us the request by then, then we should be able to handle it. The external IRP draft
will be released to this group on Saint Patrick's Day 2023 because nothing says
celebrate Saint Patrick's Day like an IRP. | suppose we'll have to do a green cover on
that one. Public comments will be due May 12", 2023. Good. We have some applause
there. The final 2023 IRP submission to both commissions and the TAC will be June 1%,
2023. So, a big and long project. It has been getting longer over time, but that's the goal
there.

James Gall: Hey, John, if you don't mind, | just want to make another point
John Lyons: Yes.

James Gall: We will be filing an IRP update in the State of Washington on January 1t
or might be 2. That will be an update to a lot of the assumptions that would be in the
final IRP, but it's really focused on a single expected case. There will be an intermediate
filing then, but it will not be a complete IRP. It'll be similar to the one that we had done
last time for Washington, | guess it would have been in 2020.

John Lyons: Yeah. We had another filing that was similar, but this one won't have the
final preferred resource strategy nailed down.

James Gall: Correct.

John Lyons: We talked about that one or two TAC meetings ago. We will also let the
TAC know and give you plenty of time, so you know what's coming down the pike for us
in progress updates. Any feedback that you have for Washington and regional carbon
pricing assumptions, we were asking for that by August 15". We've got another five days
there, or if you have any questions on that. We've had some slight schedule changes.
We moved the October 121" TAC to October 11" to accommodate the two-day Energy
Efficiency Advisory Group that is on the 12" and 13". October 11™" is the date we are
going to have our TAC meeting and we are going to have a room. We don't expect a lot
of people to show up but depending on how many do we do have some bigger meeting
rooms here at Avista. It'll be nice. | know we've got a couple of people that are planning
to attend. It looks like Heather Moline has a question.

Heather Moline: Thanks. This is Heather Moline with Washington UTC. How flexible
can you be on that August 15" date?

John Lyons: | think, James, I'll leave that to you. Since you're the one you, you and Lori
are running the models.
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James Gall: Probably an extra week is probably OK, but we have to lock and load our
model probably fairly shortly thereafter.

Heather Moline: OK. Thank you.

John Lyons: OK. Other questions before we move on then. Looks like at Jean
Richardson.

Jean Richardson: Will these slides be available or sent out after this meeting?
John Lyons: Yes, they'll be posted to the website probably by tomorrow.
Jean Richardson: Thank you.

John Lyons: OK. Are there other questions? OK. We are moving the global climate
change studies from the October 11 to the September 28" meeting. That October
meeting was getting quite busy. We're also going to move the load and resource and
load forecast presentations from September 28" to the October 11" meeting based off
of the initial agenda we sent with the Work Plan a while ago and then the WRAP update
moves from September 71" to October 11". That's the Western Resource Adequacy, is
that program James, | always forget on the last one.

James Gall: It is and due to all the changes, we're going to put an updated Work Plan
on the website and also put a schedule out there for each TAC meeting with the agenda
topics that hopefully will be available in the next day or two.

John Lyons: We're trying to clean that up as we move along and are also still figuring
out the date for it, but we're going to have a public participation partners reach out
opportunity. A third party is going to host one or more meetings to get some feedback
from the advisory groups on what we could do better to have participation on all these
advisory groups because we're starting to get quite a few of them to make sure they're
all working in harmony and moving along to the same goals and objectives. Any other
changes we need to add in there James. | think we got everything.

James Gall: | think we're good.

John Lyons: OK. We move on to the next one. Rest of the meeting schedule we've got
today, then September 7t and 28t for the 5" and 61" TAC meetings. As we get closer to
running models, stuff starts coming by a little quicker. That October 11" meeting for the
7t TAC. October 20t there will be a technical modeling workshop. That'll be pretty much
for people interested in the nitty gritty details of the modeling for the IRP. Everyone in
the TAC is welcome to participate if they want, but it's going to be a nerd fest of energy
modeling. The Washington Progress report workshop will be on December 14", So
going through where we are on the progress report for the IRP,
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February 16" will be the 8" TAC meeting. March 8th will be the public meeting for gas
and Electric IRP'S and will probably be similar to what we've done before. It's a high-
level overview and we would break out for discussions to let us know what they're
thinking, and we'll wrap up with what should be the final TAC 9 meeting on March 22"
for the 2023 IRP.

James Gall: John, | want to add one thing really quick for the September 7" meeting,
it's going to be a 1/2 day meeting we’re leaning towards the afternoon. If there's any
feedback you would like to put in the chat if you prefer afternoons or mornings, but it
should be about a 3 72 hour meeting and we're going to try to keep all the TAC meetings
to that 3 V2 to 4-hour time levels.

John Lyons: Since we've got the consultant in, we're trying to get it all done at once for
the two sides.

James Gall: Today, you definitely don't have to stay if you're only interested in electric.
You can leave after lunch, but it's up to up to you.

John Lyons: Today's agenda after I'm done here with the introductions and we'll get
into the electric conservation potential assessment by AEG and they'll explain what that
is and the results of that totally, and for Washington and Idaho specifically. We'll take a
break after that, then they will talk about the demand response study and the results of
that 11:30 to 12:30. We'll take an hour for lunch. At 12:30, Mary Tyrie will go over the
Clean Energy Survey, so there's some interesting results of what customers are actually
thinking about clean energy. We have our ideas and notions of what that's going to be,
but this is actually coming from the customer. So that's an interesting one. At 2 o'clock
we will adjourn the electric IRP and start right up in the gas IRP. Again, it's on this same
phone call. You can either stay on it if you're interested in that, or we'll start seeing some
people probably drop off and a different group come on that's more interested with the
gas side of things.

James Gall: Actually, to interrupt again John, but the gas side will start joining at 12:30
for the Clean Energy Survey as well.

John Lyons: OK, good to know that because it does cover both.
James Gall: We'll probably have a quick introduction to the gas folks when they arrive.

John Lyons: OK. Any other questions before we move on to AEG? Well, hearing none
then, Eli | think you're up now.

Eli Morris: | am. Thanks John.

John Lyons: OK. And we can hear you. Thank you.
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Electric Conservation Potential Assessment, Eli Morris and Max McBride, AEG

Eli Morris: Great. And good morning everyone. Thanks for having us today and he's
going to share the slides. So hopefully everyone can see them.

John Lyons: | can see them.

Eli Morris: Eli again, thanks for having us here to present on the electric conservation
potential assessment [CPA], then energy efficiency demand response and then natural
gas this afternoon. Andy if you could advance to the next slide. In terms of the agenda
that we have here. Thanks, Andy. We'll do quick AEG introductions. We're going to go
over the objectives for this study and then a brief overview of the methodology. We know
a lot of you have seen this methodology at other meetings, but we're happy to dive
deeper, if necessary, but we'll try to cover that quickly so that we can get into the results
of the CPA, the energy efficiency, and then after the break, we'll come back and talk
about demand response.

Eli Morris: On the next slide, just a brief overview of AEG and | guess | should introduce
myself. I'm Eli Morris, managing director at AEG. | lead our market assessment practice
area, which includes the potential study work we do for Avista and other utilities. And I'll
talk a little bit more about that. But wanted to introduce a few others on the AEG team
who will be participating today. Kelly Marrin is managing director at AEG. She leads our
research and analytics practice area and she's leading the demand response analysis.
| don't think she's on right now, but she'll be on after the break to present on demand
response. Max McBride is lead analyst at AEG and he's leading the energy efficiency
analysis on this project. He'll be presenting on the energy efficiency results. Andy
Hudson is project manager for this project. And then we're also joined by Ken Walter,
who is overseeing the energy efficiency analysis like he did on the previous Avista
potential study. Ken doesn't have a speaking role this morning. We're going to let him
save his voice for this afternoon on natural gas, but he's here to help answer any
questions anybody might have.

Eli Morris: A little bit about AEG, we work with electric and natural gas utilities across
the country on the full lifecycle of demand side management. We're talking today about
market assessment and potential studies. We also support implementation planning and
evaluation for utilities and you can see a map of where we've conducted these potential
studies. We do a lot of them across the country and especially a lot for utilities in the
Northwest including the last several for Avista.

Eli Morris: On to the next slide, just a high-level overview of the objectives for this
project. The key objective is to identify the long-term energy efficiency and demand
response potential within Avista's electric service territory in Washington and Idaho. And
to look at a robust set of opportunities we're identifying the full potential opportunities
that can feed into the context of today's discussion, the IRP. That also feeds directly into
portfolio level target setting for Avista and then the details of the study can also be useful
for program development. We provide information on costs and seasonal impacts for the
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IRP. And that's what allows the IRP to compare energy efficiency to supply side
alternatives when assessing the costs like John was talking about. The potential study
goes pretty deep into different segmentation and end uses within the Avista service
territory. So, we're understanding differences in consumption before we even look at the
potential and that includes identifying opportunities by income levels. We'll talk a little bit
about the methodology we use this time. It's an enhancement over what we've done last
time to provide deeper insight into Avista's customers and consumption and potential by
income level. And then making sure our analysis is transparent. That's part of why we're
here today to make sure everyone is seeing the results before they're finalized and
before the report comes out. And we always strive to have that transparency and to
share all the information that's necessary to really understand and review the results.
With that, I'm going to turn it over to Max to start with methodology.

Max McBride: My name is Max McBride. Can you see me if my camera working?
Eli Morris: Doesn't look like it Max.

James Gall: We do.

Eli Morris: Looks like maybe it's covered.

Max McBride: Not covered. Maybe having some technical difficulties on my end. Maybe
I'll try leaving the meeting quick and joining again.

Eli Morris: And maybe while Max does that just so we can keep moving | can talk
through this slide at a very high level, describing the four steps in our modeling process.
| already talked a little bit about market characterization process and that's really trying
to understand Avista’s customer consumption and number of customers by segment
and end use within their service territory. We'll talk about how we do that, but that's really
the key foundation of the study, the grounding and the base sales and truing that up to
Avista's actual sales. We're then identifying the measures that we're going to assess in
the study. That's a really robust list of energy efficiency technologies, electric
technologies in this case. But this methodology will also apply on the gas side and fully
understanding the applicability of those measures and also the costs in savings so that
we can use those to estimate the potential and then feed that to Avista’s IRP model to
do the economic screening. From there, we're coming up with a baseline projection of
consumption in the absence of future intervention. We're trying to understand what
would happen if Avista didn't offer new energy efficiency programs. What would that
baseline consumption be so that we make sure we avoid double counting and that
accounts for things like changes in codes and standards that are going to affect
consumption but doesn't assume that energy efficiency measures or installed through
Avista’s programs. And then based on that potential baseline forecast, we layer on the
energy efficiency measures to identify what the potential would be if those interventions
did occur under different scenarios. And we'll talk about the different types of potential
that we look at and then how that flows through to the IRP and the other processes on
the Avista side. Max, were you able to get set-up?
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Max McBride: I'm back, but it's looks like my front facing camera is not working for me
at the moment and getting some notifications on my Teams levels now.

Eli Morris: OK. Well, why don't you just proceed without video? | covered the
methodology slide, but I'll turn it over to you on data.

Max McBride: OK. | guess I'll go back a bit and introduce myself. My name is Max
McBride, I'm a lead analyst at AEG and I've been involved in two cycles of this CPA as
well as many other CPAs in the Pacific Northwest. Eli covered the high-level
methodology. On this slide you can see some of our key data sources that help inform
the study. The key point of this slide is to indicate that we're using as much of this specific
data to help inform or suggestions around how customers are using their energy.
Additionally, we use the RTF Northwest Power Council assumptions to help inform our
measure levels assumption, costs, failing lifetimes, as well as some of the adoption rates
that help drive the potential forecast. If anyone has any questions, please let me know.
One of the big enhancements from previous CPAs was how we segmented residential
customers and specifically how we identified two different income levels within each
respective residential segment, those segments being single family, multifamily and
mobile homes. We cross reference Avista customer data against census data to develop
above a low income and low-income customer splits. From there we mapped in RSA
data to help inform and differentiate building characteristics and how those perspective
customers are using their energy. Looks like Tina, you got a question.

Tina Jayaweera: Thank you. I'm wondering about the sample size from the RSA for low
income. Did you narrow that to just Eastern Washington and how robust is the low-
income population represented in the Avista territory through RSA, since sample sizes
are limited in many of the cases?

Ken Walter: | didn't want to jump in on you, Max, but I'm happy to field that one, Tina.
Since my voice is new on this one, this is Ken Walter. As Eli mentioned earlier, | have
been managing all the AEG sort of umbrella, although Max has been more involved in
the day-to-day speaking to RSA, sample sizes for low income, you're correct that it's
limited. | think we had to go out to all State of Washington rather than being able to
constrain to eastern and to Avista's territory in order to have a good sample size to
distinguish average non low income from average low-income customer. | don't have
the numbers in front of me for the specifics, but | think it was somewhere in the low
hundreds like under 100 homes

Tina Jayaweera: Across all building types?
Ken Walter: | think that was single family specific. It was about 40 or 50 multifamily

homes and around 100 give or take single family homes that were low income
specifically.
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Tina Jayaweera: OK. | guess then the follow up question for Avista is if you've done
some work to try to classify their low-income populations, and I'm wondering if there's
been any cross check between them or if there's been anything from their work through
the CEIP and other studies to validate the data?

Ken Walter: Ryan, that one might go to you. I'm not sure what the more recent data is
from your side.

Ryan Finesilver: Good morning everyone. My name is Ryan Finesilver. I'm one of the
managers in our energy efficiency department. It's a good question. | believe a lot of the
information came from a lot of similar sources. But Tina, we can take that as an action
item to double check and see what the correlation is and make sure we're matching up
with what's in our CEIP data.

Tina Jayaweera: OK. Thank you.

Max McBride: Thank you for the question. Once we've segmented out the residential
customers, we try to understand how they're using energy and that's templating form of
market profiles. Andy, could you move on to the next slide please? Then our market
profiles, we calibrate Avista use per customer. We calibrate the use per customer to the
forecast and billing data. From there we break down that household consumption into
end use and technology level, naturalizations and unit energy consumption so you can
see in the table in the bottom the saturation of various technologies in the home, the
UTC which translates to, if the technology exists, how much it will consume, which then
leads to a household intensity. Which is saying in an average home across all single-
family regular income, this is how much energy because it's just that technology will use
from there stacked up and end use level, which leads to some of the differentiations
you're seeing in that stacked bar chart per Idaho residential intensity. As you can see,
you got some differentiations not only between the different segment types and how they
use their energy, but also between the different income level types and how those
households use their energies. All this to just say how customers are currently using
their energy will help better inform the baseline and potential for tasks that we are
developing. | think we have a question here.

Tina Jayaweera: It's Tina again. Thanks. | notice you have air source heat pumps for
cooling and space heating, which makes sense, but I'm noticing the saturations are
different and | don't quite understand that. Then under the UTC is it correct to assume
this is just the UTC for that end use of cooling, not the annual total consumption of the
unit?

Max McBride: Correct. For the specific end use, that's how much the component of an
air source heat pump or a geothermal heat pump is using to cool a home while the
corresponding space heating consumption is covered in the space heating end use, but
when we're modeling the opportunity of the usage of those pieces of equipment, as well
as the savings, are modeled togethers. I'll have to double check back in our source
market profiles, but that's a very good observation about the air source pump’s

Page 481 of 1561



Exh. SJK-2a

saturations not aligning. There's a calibration step in market profiles, but | have to double
check with the table that we brought into the presentation. Thanks for that observation.

Tina Jayaweera: Thank you. And then just to confirm that the water heating saturations,
these are electric water heaters only, right? So, the bats would be the gas.

Max McBride: Correct, and in the gas presentation, you'll see that those will cover the
gaps, saturation of water heaters.

Tina Jayaweera: OK. Thank you.

Max McBride: From our market profiles, we developed a forecast and from that forecast
we calculate two different levels of saving estimates. The highest level being technical
potential, which is an upper bound, assuming that the most energy efficient opportunities
are adopted without consideration of cost or customer’s willingness to participate in
programs. Then technical achievable potential is a subset of that technical potential
which factors in market adoption. But there's not a consideration of a cost effectiveness,
but with those technical achievable, we include a cost output. That factors in the total
resource cost test, the TRC, and the utility cost test, the UCT, that will be used in Avista’s
IRP process to select cost effective opportunities. What's in that subset of technical
achievable potential and that cost output is in the form of levelized costs. For each
respective measure permutations, the levelized cost of energy, the dollar per kWh is
calculated for Washington. The levelized cost is calculated using the TRC and in Idaho
the levelized cost is calculated using the UCT and in the table off to the right you can
see some of the costs and benefits that are included within these two respective cost
tests.

Tina Jayaweera: Sorry, it's Tina again. So as John mentioned earlier, the conservation
also gets the 10% credit, which I'm guessing is happening in the IRP model itself and
not being accounted for here. But | just wanted to check on that.

James Gall: This is James.

Ken Walter: The 10% is applied in the avoided costs. It's included in what's provided,
it's done in the IRP model. Sorry, I'm crossing two things there. Sorry, James.

James Gall: You got it right Ken. We add the 10% on the IRP side, so that'll be
applied in our PRiSM model. And in our technical workshop that John had mentioned
earlier, we'll cover how that all works out in that tool.

Tina Jayaweera: OK. And is it then applied on both the Idaho and Washington sides?

James Gall: It is only applied in Washington.

Tina Jayaweera: Ah. OK. All right. Thanks.
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Max McBride: These potential estimates, they all ramp up over time and the adoption
that customers choose for each perspective measures is based off of the ramp rates
from the Northwest Power Plan, it's 2021 Power Plan. Each measure in the Power Plan
is given a max achievability. Generally speaking, the majority of measures maximum
achievability is 85%, but with the new update certain measures achievability is greater
than 85% and those measures are included in that little table off to the right. One note
is that Power Council ramp rates are agnostic to delivery and acquisition method and
include potential that may be realized through a utility DSM programs. So, they count for
assumed utility intervention throughout the length of the study. Any last questions about
methodology before we dive into the draft results? Hearing none, | think we can move
forward.

Max McBride: At a utility perspective, including both Washington and Idaho territories
over the entire length of study, there's assumed to be an average of 1.3% achievable
technical savings of the baseline consumption per year. That translates to around 1,929
GWh of achievable technical potential by 2042 by the end of the 20-year forecast. And
as you can see, this relates back to the Power Council ramp rates over the length of the
study, the incremental potential ramps up which corresponds with increased customer
adoption of measures and then by the latter half of the study as measures become more
saturated, the incremental potential starts to decrease as there's less remaining
opportunity. This is a byproduct of the Power Council ramp rates. Breaking up the
potential, the top left corner by sector, you can see the opportunity for the residential,
commercial and industrial sectors. The majority of this opportunity is primarily driven by
the original consumption of each of those sectors. A good example there is the industrial
sector uses a lot less energy than the commercial and residential and so the opportunity
isn't as large as the residential and commercial sectors. And then | think a good
illustration here is the savings as a percent of the baseline and a couple years of the
study length. In the orange, you have the technical potential which achieves around 33%
savings to the baseline and the technical achievable which is around 25% of the baseline
by the end of the study forecast. This is somewhat typical using Power Council
methodology, you'll see around the 85% of the technical potential aligned with the
technical achievable we control. Because then | think you have a question.

Kirsten Wilson: Yes, Kirstein Wilson and I'm curious about the commercial ramp rate,
especially with the Clean Building Act and its drive to increase efficiency in the next three
to five years. | would expect more at the front end on the commercial side then I'm
seeing.

Ken Walter: The ramp rate here is still based on 2021 Power Plans, so only to the extent
that those assignments included that thought would those be included here. We haven't
accelerated things to reflect that because there's still a lot of uncertainty about what
specific things would actually be part of that. There's a general push to make them more
efficient but isolating that to a specific measure or program would be harder.

Kirsten Wilson: OK. Thanks.
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Max McBride: Any other questions? Getting a bit more granular, this is a comparison of
the annual incremental potential between Washington and Idaho. As you can see,
Washington's incremental potential is nearly double that of Idaho's, and that's primarily
driven by the fact that the Washington baseline or consumption is around double of
Idaho's. But when you look at the cumulative energy savings as a percent of the
baseline. The opportunities in both Washington and Idaho are comparable, but not the
same because within those two states there's different allocation of customer types.
Different end uses that are driving some of the differences between the two states. With
that being said, the savings as percent of the baseline are slightly higher in Washington
than they are in Idaho. Next slide.

Max McBride: Looking at Washington. This is the list of the top measures that are
outputted from the study. | think it's always a fun slide to get in front of everyone because
you can see some of the granular outputs of the model and what the model is indicating
are high opportunity measures in a service territory. Another thing I'd like to point out is
that this is the technical achievable potential. This is not taking into account cost
effectiveness. In that far right column of the table, you can see the levelized cost of each
respective measure. Even though an opportunity may have a lot of technical equal
potential, it may not be cost effective at a TRC or UCT level. A good example of that is
mini split heat pumps, dedicated outdoor air system. Those are measures with
opportunity, but they are expensive and not necessarily cost effective. Question?

Tina Jayaweera: Yes, thank you. Can you speak to the methodology you used to
differentiate between say, residential windows, different permutations showing up
several times. Here are the Class 22, Class 30, Low-e additions, and these could be
competing options. And I'm wondering how you’re accounting for the competition within
different metric groups?

Max McBride: Yeah, it's a great question.
Ken Walter: | can field that if you'd like Max. Unless you want it.
Max McBride: Go for it, Ken.

Ken Walter: OK, so measures that are in direct competition, like the different window
classes, we constrain the applicability so that the opportunities are distributed unless we
have a specific reason to focus on one over the other, we'll just split them evenly. This
is interesting because we're doing technical achievable here. We're not really running
either of them through cost effectiveness. That's what you're seeing there between, for
example, Row 12, which is a class 22 window and 15 which is a class 30. That's just an
even split. Some of the other ones can actually be done on top of each other. The low-
E storm edition. That