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Market Identify Demand-

Characterization Side Resources

Baseline -
Projection

e Technical
e Achievable Tech.
e Economic Achiev.

e Baseline studies
e Utility data
e Secondary data

AEG
Modeling
Approach

e Utility forecasts

¢ Standards and
building codes

e EE equipment
e EE measures
* Emerging tech.
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Washington &
ldaho CPA



@ . Conduct an independent assessment

of available and cost-effective natural
gas energy efficiency opportunities in
Avistd’s service area, consistent with

CPA HB 1257.
Obijectives

2. Use methodology consistent with the
Northwest Power and Conservation
Council while recognizing differences
between electricity and natural gas
resources.

3. Estimate opportunities for energy
efficiency by residential household
income.

4. Understand energy efficiency
opportunities in commercial and
industrial sectors
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@

Market
Characterization

Natural Gas Use by Sector 2021
Industrial
2%

Commercial
36%

Residential
62%

© The first step in the CPA process is to define energy-consumption characteristics in the
base year of the study (2021).

© AEG incorporates Avista’s actual consumption and customer counts to develop
“Control Totals” — values to which the model will be calibrated.

@ Market characterization is an important step in the CPA process as it grounds the
analysis in Avista’s data and provides us with enough details to project assumptions
forward, developing a baseline energy projection.

@ After separating gas consumption into sectors and segments, it is allocated to specific
end uses and technologies in the Market Profile (next slide).

Single Family, Multi-Family, Manufactured Home,

ACHEE] 237,935 LR and by Income Group within housing type
: Office, Retail, Restaurant, Grocery, College,
CRIRETEEL A SpAg School, Hospital, Lodging, Warehouse, Other
industrial 194 496,972 Mix of industries from customer data WI‘|| mfgrm
presence of end uses and measure applicability
Total 262,584 27,285,801
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Example — Washington Residential _ o
Washington Residential Natural Gas Use

© Calibrated to Avista's use-per-customer at the - Mute - Moblle
household level RV

© Breaks down energy consumption to the end use

and technology level N
Energy @ Defines the saturation (presence of equipment) o
and the annual consumption of a given
MCI I‘ket technology where it is present (Unit Energy Mob“e;'me\/
P f.l Consumption — UEC) T\A:Iti-Famin single Famity
roftiie * Data taken from NEEA’s RBSA / CBSA surveys, US 4% ’

DOE Annual Energy Outlook, and Avista’s 2013
GenPop Survey

Single Family Profile WA Residential Intensity (therms/HH)

UEC Intensity Usage

End Use Technology Saturation (therms) (therms/HH) (Dth) 922
8
Space Heating Furnace 85% 646 548 8,648,686 700 m Space Heating
Boiler 2% 432 10 160,215 600 - Secondary Heating
Secondary Heating Fireplace 5% 110 6 88,017 200 Water Heating
400
Water Heating Water Heater (<= 55 Gal) 55% 145 80 1,258,802 300 Appliances
Water Heater (> 55 Gal) 0% 52 0 162 200 = Miscellaneous
100
Appliances Clothes Dryer 28% 22 6 97,826 .
St 9 Q Q Q Q
ove/Oven 59% 28 17 260,523 y & @@ O@e 0@ y N Q\O‘&
Miscellaneous Pool Heater 1% 106 1 15,120 NI & N\ X X N
c}(& K\ @50 (_',\(‘Q" K\ RS
Miscellaneous 100% 1 1 14,482 S Sy
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@ We estimate three levels of potential.
These are standard practice for CPAs
in the Northwest:

EStl mCItI ng © Technical: everyone chooses the most
efficient option when equipment fails
Energy regardless of cost. Technical
.~ © Achievable Technical is a subset of
EfﬁC'enCY technical that accounts for achievable Achievable
- participation within utility programs as well :
POtenthl as non-utility mechanisms, such as regional (el ezl

initiatives and market transformation.

© Achievable Economic is a subset of
achievable technical potential that includes
only cost-effective measures. Tests
considered within this study were the UCT
for Idaho and TRC for Washington.
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@

Measure
Ramp
Rates

@ For this study, AEG adapted the 2021 Power Plan ramp rates for use
in a natural gas CPA.

@ All measures “ramp up” over time to a maximum of 85% adoption

* In the 2021 plan, some electric measures have had their maximum
achievability increased beyond 85%. None of those specific measures apply
to natural gas, and AEG has not increased the achievability for any
measures in this study.

* Power Council's ramp rates include potential realized from outside of utility
DSM programs, including regional initiatives and market transformation.

* A cost-effectiveness screen is applied to equipment measures to address
very high-cost measures before ramp rates are applied, consistent with
Council methodology.

© AEG considered Avista’s recent program achievement when assigning
ramp rates to reflect differences between electric and natural gas
markets.
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Summary
Results
(All Sectors,
WA & ID
Combined)

Consumption

(Dth)

@ Cumulative Achievable Technical Potential reaches 7,427,167 Dth,
or 20.3% of the reference baseline by the end of the 20-year

study period

© Cumulative Achievable Economic Potential reaches 3,136,202
Dth, or 8.6% of the baseline over the study period

40,000,000

35,000,000 -—

30,000,000
25,000,000 /K

20,000,000
15,000,000
10,000,000 == == | 0adMAP Reference Baseline
Achievable Economic
5,000,000 Achievable Technical Potential
== Technical Potential
0

2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041
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Incremental Savings (Dth)

Annual Incremental Potential
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40.0%

M Achievable Economic

% of Baseline

Summary

35.0%
m Achievable Technical

S m Technical Potential |

25.0%

20.0% -

15.0% -
Results |

' sl bl B

Continued o — i) | |

2023 2024 2027 2032 2042

Summary of Energy Savings (Dth), Selected Years 2023 2024 2027 2032 2042
Reference Baseline (Dth) 29,414,120 29,675,685 30,496,490 32,215,067 36,547,665
Cumulative Savings (Dth)
Achievable Economic 134,786 272,271 749,007 1,786,294 3,136,102
Achievable Technical 297,165 651,909 1,927,022 4,672,773 7,427,167
Technical Potential 683,777 1,382,691 3,717,219 8,099,510 13,024,530
Energy Savings (% of Baseline)
Achievable Economic 0.5% 0.9% 2.5% 5.5% 8.6%
Achievable Technical 1.0% 2.2% 6.3% 14.5% 20.3%
Technical Potential 2.3% 4.7% 12.2% 25.1% 35.6%
Incremental Savings (Dth)
Achievable Economic 134,786 148,614 172,490 227,703 93,621
Achievable Technical 297,165 357,151 480,848 589,559 190,622
Technical Potential 693,690 723,398 846,959 934,311 439,915
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@ Cumulative Achievable Technical Potential reaches 4,911,795 Dth, or
20.8% of the reference baseline by the end of the 20-year study period

. . @ Cumulative Achievable Economic Potential reaches 1,353,411 Dth, or 5.7%
Residential
esiaentd of baseline over the study period
Summary
Results (WA &
» 25,000,000 .
ID Comblned) Annual Incremental Potential
800,000
20,000,000 = 700,000
£ 600,000
15,000,000 ED 500,000
Consumption 2 400,000
(Dth) ©
10,000,000 *g 300,000
£ 200,000
= == LoadMAP Reference Baseline 2 100,000
5,000,000 Achievable Economic ! £ I I I
Achievable Technical Potential 7777# 7777777 ~
0
2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 m Achievable Economic m Achievable Technical Potential m Technical Potential
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45.0%
40.0% B Achievable Economic

35.0% m Achievable Technical
30.0‘V = Technical Potential
. (]
25.0%
S u m m q ry 20.0%
15.0%
ReSU Its 10.0% I| I
5.0%

Continued

% of Baseline

2023 2024 2027 2032 2042
Summary of Energy Savings (Dth), Selected Years 2023 2024 2027 2032 2042
Reference Baseline (Dth) 18,489,822 18,688,449 19,295,674 20,539,977 23,591,578
Cumulative Savings (Dth)
Achievable Economic 69,555 132,295 356,199 815,071 1,353,411
Achievable Technical 176,790 399,302 1,252,962 3,206,725 4,911,795
Technical Potential 429,994 905,601 2,530,507 5,747,603 9,337,234
Energy Savings (% of Baseline)
Achievable Economic 0.4% 0.7% 1.8% 4.0% 5.7%
Achievable Technical 1.0% 2.1% 6.5% 15.6% 20.8%
Technical Potential 2.3% 4.8% 13.1% 28.0% 39.6%
Incremental Savings (Dth)
Achievable Economic 69,555 73,083 77,290 93,201 52,239
Achievable Technical 176,790 223,252 327,945 406,973 135,250
Technical Potential 439,907 479,545 598,656 678,285 347,207
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Residential Top Measures (Achievable Economic)

2042
: . Achievable % of
Idaho — Achievable Economic UCT : .
. Economic Total
Potential : :
Potential Savings
(Dth)
1 Furnace 216,304 37.1%
’ Connected Thermostat - ENERGY STAR 155,844 26.7%
(1.0)
3 ENERGY STAR Home Design 65,417 11.2%
4 Bunlc?lmg Shell - Whole-Home Aerosol 53,919 9.3%
Sealing
5 Insulation - Ceiling Installation 38,952 6.7%
6 Gas Furnace - Maintenance 27,441 4.7%
7 Windows - Low-e Storm Addition 9,508 1.6%
8 Behavioral Programs 4,155 0.7%
9 Circulation Pump - Timer 2,744 0.5%
10 Insulation - Wall Sheathing 2,433 0.4%
Subtotal 576,716 99.0%
Total Savings in Year 582,595 100.0%
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2042
Achi I % of
Washington — Achievable Economic - |evap . 60
. Economic Total
TRC Potential . .
Potential Savings
(Dth)
1 Furnace 420,956 54.6%
) Bunc‘img Shell - Whole-Home Aerosol 124,541 16.2%
Sealing
Insulation - Ceiling Installation 70,670 9.2%
4 Gas Furnace - Maintenance 51,736 6.7%
5 Connected Thermostat - ENERGY STAR 30,781 4.0%
(1.0)
6 Boiler 18,677 2.4%
7 ENERGY STAR Home Design 9,959 1.3%
8 Behavioral Programs 9,196 1.2%
9 BU|I.d|r.1g Shell - Liquid-Applied Weather- 8,367 1.1%
Resistive Barrier
10 Windows - Low-e Storm Addition 5,914 0.8%
Subtotal 750,798 97.4%
Total Savings in Year 770,816 100.0%




Residential Potential by Income Group

Low Income potential is proportional to the low-income share of natural gas consumption

FeaEEl Ca CestimFien ) S 20 Year Cumulative Achievable Economic Potential by

Income Group

Low Income
24%

LI - Multi-Fankily Mobile Home
4% 2%

LI - Single Family
17%

Mobile Home
3%

Multi-Family
5%

Single Family

Regular Income
69%

76%
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@ Cumulative Achievable Technical Potential reaches 2,450,164 Dth, or
Com merciql 19.7% of the reference baseline over the 20-year study period.

@ Cumulative Achievable Economic Potential reaches 1,717,894 Dth, or
Summary

13.8% of the baseline.
Results
(WA & ID 14,000,000 Annual Incremental Potential
COmbI ned) 12,000,000 -

-—
g - - 300,000
-— —_—
= — o £ 250,000
10,000,000 /\ G
= &% 200,000
. 8,000,000 g
Consumption & 150,000
(Bth) 6,000,000 =
e £ 100,000
€
4,000,000 == == [0adMAP Reference Baseline g 50,000
Achievable Economic £ I
2,000,000 Achievable Technical Potential * __m_____o___________ O
== Technical Potential 8388888833833 38338838338333
N N &N AN AN AN NN AN AN NN NN NN N N NN
0
2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 m Achievable Economic m Achievable Technical Potential m Technical Potential
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35.0%

m Achievable Economic
30.0%

= Achievable Technical
25.0% = Technical Potential
- g

Commercial
S S; 15.0%

ummary x
RESUIS sl B

L 0.0% —-l _-.I - | 1| S I

CO nt I n u ed 2023 2024 2027 2032 2042

Summary of Energy Savings (Dth), Selected Years

Reference Baseline (Dth) 10,412,372 10,470,104 10,678,947 11,153,754 12,435,557
Cumulative Savings (Dth)
Achievable Economic 61,744 132,968 375,053 935,651 1,717,894
Achievable Technical 116,869 245,560 656,182 1,430,257 2,450,164
Technical Potential 249,222 468,009 1,163,993 2,307,056 3,606,368
Energy Savings (% of Baseline)
Achievable Economic 0.6% 1.3% 3.5% 8.4% 13.8%
Achievable Technical 1.1% 2.3% 6.1% 12.8% 19.7%
Technical Potential 2.4% 4.5% 10.9% 20.7% 29.0%
Incremental Savings (Dth)
Achievable Economic 61,744 72,005 91,557 130,956 38,704
Achievable Technical 116,869 130,350 149,230 179,030 52,649
Technical Potential 249,222 239,290 243,712 251,628 89,333
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Commercial Top Measures (Achievable Economic)

Ran

k

Ildaho — Achievable Economic UCT

Potential

2042
Achievable
Economic
Potential
(Dth)

% of
Total
Savings

Washington — Achievable Economic

TRC Potential

2042
Achievable
Economic
Potential
(Dth)

% of
Total
Savings

1 Insulation - Wall Cavity 113,825 22.1%
2 Windows - Secondary Glazing Systems 57,922 11.2%
3 Insulation - Ceiling 57,598 11.2%
4 Ducting - Repair and Sealing 53,296 10.3%
5 Water Heater 40,158 7.8%
6 Furnace 38,787 7.5%
7 Fryer 29,491 5.7%
3 Gas Boiler - Thermostatic Radiator 15,741 31%
Valves
9 Water Heater - Circulation Pump 15,684 3.0%
Controls
10  HVAC- Energy Recovery Ventilator 14,140 2.7%
Subtotal 436,642 84.6%
Total Savings in Year 516,012 100.0%

1 Insulation - Wall Cavity 146,946 12.2%
2 Boiler 138,797 11.5%
3 Ducting - Repair and Sealing 121,645 10.1%
4 Windows - Secondary Glazing Systems 111,172 9.2%
5 Insulation - Ceiling 84,303 7.0%
6 Water Heater 79,479 6.6%
7 Furnace 78,323 6.5%
8 HVAC - Energy Recovery Ventilator 58,049 4.8%
9 Strategic Energy Management 41,377 3.4%
10  Broiler 36,258 3.0%

Subtotal 896,351 74.6%

Total Savings in Year 1,201,882 100.0%
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@ Cumulative Achievable Technical Potential reaches 65,208 Dth, or 12.5% of the
reference baseline over the 20-year study period.

Ind UStI‘lCII @ Cumulative Achievable Economic Potential reaches 64,795 Dth, or 12.4% of the
SummCI ry baseline.

Results
(WA & ID

600,000

oo SIS == === ===
4,500

Annual Incremental Potential

u = . I I
Combined = B |
400,000 » 3,500
Qo
§ 3,000
Consumption 300,000 & 2,500
(Dth) r_g 2,000
200,000 é 1590
== == |0adMAP Reference Baseline DR E000
) ) e 500
Achievable Economic 5
100,000 ; ; ; 0 R N RN
Achievable Technical Potential N T YN Y T Y Y e
e Technical Potential 8550055838383 38333333333233
N &N N N (o] (o] (gl (gl (o] (o] (o] (o] (o] N N &N &N &N &N N
0
2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 m Achievable Economic m Achievable Technical Potential ®m Technical Potential
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18.0%

16.0% B Achievable Economic

= Achievable Technical
14.0%

® Technical Potential

Industrial

Summary - |
Results ..I’ II |
Continued M | |

0.0%
2023 2024 2027 2032 2042

% of Baseline

Summary of Energy Savings (Dth), Selected Years 2023 2024 2027 2032 2042
Reference Baseline (Dth) 511,926 517,132 521,869 521,336 520,530
Cumulative Savings (Dth)
Achievable Economic 3,487 7,008 17,756 35,571 64,796
Achievable Technical 3,506 7,047 17,879 35,791 65,208
Technical Potential 4,561 9,081 22,719 44,852 80,927
Energy Savings (% of Baseline)
Achievable Economic 0.7% 1.4% 3.4% 6.8% 12.4%
Achievable Technical 0.7% 1.4% 3.4% 6.9% 12.5%
Technical Potential 0.9% 1.8% 4.4% 8.6% 15.5%
Incremental Savings (Dth)
Achievable Economic 3,487 3,526 3,643 3,546 2,679
Achievable Technical 3,506 3,549 3,673 3,557 2,723
Technical Potential 4,561 4,563 4,591 4,397 3,376
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Industrial Top Measures (Achievable Economic)

2042 2042
: : Achievable % of . . . Achievable % of
Idaho — Achievable Economic UCT : : Washington — Achievable Economic . -
Rank . Economic Total ank . Economic Total
Potential . : TRC Potential . .
Potential Savings Potential Savings
(Dth) (Dth)
1 Process - Heat Recovery 22,382 79.8% 1 Process - Heat Recovery 29,905 81.4%
2 Process Boiler - Hot Water Reset 1,207 4.3% 2 Process Boiler - Hot Water Reset 1,398 3.8%
. . 0
¢ FEEERIIEARE [ ST 814 2.9% 3 Process Boiler - Stack Economizer 1,086 3.0%
4 Process Boiler - Insulate Steam 785 2 8% 5 Bol e S
Lines/Condensate Tank o0 4 L.rocesg ?j' er- ns_:_J atke EEIR 919 2.5%
5 Process Boiler - Burner Control 568 2 0% Pmes/ OL: _Iensa'lcse an c i
Optimization P 5 roFes.s (.)I er - Burner Contro 760 2.1%
. . Optimization
Process Boiler - Insulate Hot Water Lines 395 1.4%
6 Process Boiler - Insulate Hot Water Lines 462 1.3%
Destratification Fans (HVLS) 344 1.2%
7 Destratification Fans (HVLS) 453 1.2%
8 Insulation - Wall Cavity 332 1.2% - ]
8 Insulation - Wall Cavity 374 1.0%
9 Insulation - Ceiling 257 0.9% 9  Insulation - Ceiling 298 0.8%
H 0,
10 Unit Heater 146 0.5% e Unit Heater 183 e
Subtotal 27,230  97.1% Subtotal DR R
Total Savings in Year 28,042 100.0% Total Savings in Year 36,754 100.0%
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Natural Gas
Demand Response




Approach to the Study

o® .
( J
o . . ..
Data ®
e C(Collection

o o ° O o
® o
Align with EE
Potential Study
* Market
Profiles
Secondary
Sources

¢ DR Program
Evaluation
Reports from
other Utilities

Characterize
the Market

Segmentation by
Customer Class

e Residential

e Commercial

e Industrial

Develop list of DR
Options

Program Options

* Behavioral

e DLC Water Heating

e DLC Smart Thermostats — BYOT
e Third Party Contracts

e Time-of-Use

e VVariable Peak Pricing

Characterize
the Options

Develop Program

Assumptions

¢ [mpacts

e Participation

e End Use
Saturations

¢ Costs

¢ Incentives

Estimate

Potential

Achievable Potential

* Integrated program
options without
participant overlap



Assumptions

Study Assumptions
) The programs in this study target the peak hour of the peak day (therms)
2 Winter only

Program Impact and Cost assumptions
) Derived Primarily from other Gas DR Programs
* Smart Thermostat Program based on SoCalGas’ Smart Therm Program
* Third Party Contracts Program based on National Grid and ConEdison Programs
2 Diverged where gaps in research
* Customized for Avistd’s service territory
* Pulled remaining assumptions from Electric DR Model and scaled down where appropriate

Applied Energy Group, Inc. | appliedenergygroup.com



Advanced Metering Infrastructure (AMI)
Assumptions %

Some of the options require AMI
2 DLC Options- No AMI Metering Required
2 Dynamic Rates- require AMI for billing

Washington

2 Utilized current Avista AMI saturation rates by sector and held constant
* Residential 85%
* Commercial — Firm 86%
* Industrial — Firm 97%

Idaho starting AMI rollout in 2024

2 No AMI Projected in Idaho

2 Dynamic Rate Programs not estimated in Idaho
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Achievable Potential




Program Impact Calculation @

Program Impacteqr program
= Per Customer Peak Impact,,,, * Eligible Participants,, , * Participation Rate,, ,,

* Equipment Saturation Rate ., ,,
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Achievable Potential Forecast by State

WA Demand Potential Forecast ID Demand Potential Forecast
18,000 RS 18,000
16,000 16,000
14000 10543 14,000
£ 12,000 Lisaes = 12,000 -
10,000 10,000 BN
8,000 8,000 6,923 ~7
6,000 6,000 Em 8,795
P R S PRI I O QR
—Baseline Forecast =——Potential Forecast —Baseline Forecast =——Potential Forecast
ashington Potential 2024 2025 2026 AORY 2042 |daho Potential 2024 2025 2026 AORY 2042
Baseline Forecast (Dth) 13,643 13,812 13,982 15,025 16,946 Baseline Forecast (Dth) 6,955 7,073 7,203 7,806 8,952
Market Potential 39 108 238 355 403  Market Potential 14 39 87 134 157
Peak Reduction % of Baseline 0.3% 0.8% 1.7% 2.4% 2.4%  Peak Reduction % of Baseline 0.2% 0.6% 1.2% 1.7% 1.8%
Potential Forecast 13,604 13,704 13,743 14,670 16,543  Potential Forecast 6,941 7,034 7,115 7,672 8,795
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Washington Potential by Program

WA - Winter Potential 2024 2025 2026 2032 2042
Baseline Forecast (Dth) 13,643 13,812 13,982 15,025 16,946
WA - Winter Potential ] ]
450 Achievable Potential (Dth) 39 108 238 355 403
200 M Third Party Contracts )
350 MW Variable Peak Pricing BehaV|oraI 8 15 25 31 35
£ 300 : DLC Water Heating 6 19 46 72 81
E 250 m Time-of-Use
200 ® DLC Smart Thermostats - BYOT DLC Smart Thermostats - BYOT 12 37 86 135 154
150 DLC Water Heating : f 2 6 14 20 23
100 - el
50 - | Behavioral Tlme © Use .
— Variable Peak Pricing 10 30 66 96 109
2024 2025 2026 2032 2042 Third Party Contracts 0 1 1 1 1
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ldaho Potential by Program

ID - Winter Potential 2024 2025 2026 2032 2042
Baseline Forecast (Dth) 6,955 7,073 7,203 7,806 8,952
ID - Winter Potential
-~ Achievable Potential (Dth) 14 39 87 134 157
140 M Third Party Contracts X
£ 120 Behavioral 4 8 13 16 18
0 100 W DLC Smart Thermostats - BYOT
80 DLC Water Heating 3 N 25 40 48
60 . | DLC Water Heating
40 N [ W Behavioral DLC Smart Thermostats - BYOT 7 20 48 77 90
20 -
[ ]
2024 2025 2026 2032 2042 Time-of-Use - - - - -
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Results by Sector

450
400
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200
150
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Therms

WA Winter DR Potential by Year

_— — M Industrial

— ' Commercial

— Residential

2024 2025 2026 2032 2042
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Program Costs

Washington
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Gas DR Key Findings

Natural Gas DR is an emerging resource
2 Small number of programs in existence
2 Numerous questions surround applicability and reliability of Gas DR

Program Potential
2 DLC Water Heating
* Expensive to implement
* Low savings potential
2 Smart Thermostats — Heating
* Largest savings potential
2 Third Party Contracts
* Small amount of customers
* Not a lot of discretionary load to reduce
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OR Low-Income
Energy Efficiency
Potential Study




2 Income group segmentation provides Avista an understanding of where these customers
are located, differences in their consumption, and levels of energy efficiency savings
opportunities.

* US Census data provides the basis of household demographics by location

ObjeCtiveS 2 Detailed surveys like RBSA capture differences in how customers at different income levels
use energy, which affects savings potential and cost-effectiveness:
(@ nd DCI‘tCI * Household intensity (therms per home)
* Building shell
SOU rces * Presence of equipment
Gas Customer Intensity by Income Level — RBSA Il Income Groups by Household Size
ENrmEeEs
Therms/HH Regular Threshold
Non-Low-Income 1 $25,760
Low Income 55 544 -14% 2 $34,840
3 $43,920
4 $53,000
5 $62,080
6 $71,160
7 $80,240
8 $89,320
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Income by
Region

Roseburg - Grants Pass - Medford

Income Group

\ Above Low Income

Low Income

=== - Under 200% of the Federal Poverty Level

La Grande

Source: Census American Community Survey 2019, provides accurate estimates of household median income, household

size, and structure type within each block group.

Klamath Falls

Applied Energy Group, Inc. | appliedenergygroup.com
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OR Low-Income
Customers and
Energy
Consumption by
Home Type

Segment Households % of All Homes Usage (Dth) Therms / HH

Single Family 12,289 65.0% 622,559 539
Multi-Family 4,428 23.4% 88,679 200
Mobile Home 2,197 11.6% 113,191 515
Total 18,914 100.0% 864,429 457

Gas Use by Segment

Mobile Home
13%

Multi-Family
10%

Single Family
77%

Applied Energy Group, Inc. | appliedenergygroup.com
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2 For Oregon Low-Income Customers, Cumulative Achievable Technical
Potential is 193,386 Dth, or 17.8% of the baseline over 20 years

2 Cumulative Achievable Economic Potential (TRC) is 87,816 Dth, or 8.1 %
of the baseline

Summary
Results

1,200,000 Annual Incremental Potential
- - 30,000
1,000,000 - - ——
/_\—_h': —_ 25,000
800,000 - 20,000 o (8[| 8
Incremental
Consumption 600.000 Savings 15,000 —— —I=1IFHEHFIENEIFIE
(Dth) = == | 0adMAP Reference Baseline (Dth)
10,000 —| = I =HEHEIEIENENEIEIENR ==
400,000 Achievable Economic TRC Potential 1
Achievable Technical Potential 5,000 -HEHGHENENT | | | | | ENENENG IS
200,000 —— Technical Potential - 0 | | | | | | | | | | | I | | |
2023 2026 2029 2032 2035 2038 2041
0 m Achievable Economic TRC Potential Achievable Technical Potential

2021 2024 2027 2030 2033 2036 2039 2042 Technical Potential
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30.0%

m Achievable Economic TRC Potential

25.0% Achievable Technical Potential I
Technical Potential
© 20.0% F
£
2
S & 15.0% F
ummary :
o
X
R I t 10.0% - -
5.0% - -

Continued e —mE B

2023 2024 2025 2032 2042
Summary of Energy Savings (Dth), Selected Years 2023 2024 2025 2032 2042
Baseline Forecast (Dth) 914,784 919,566 924,873 970,712 1,084,508
Cumulative Savings (Dth)
Achievable Economic TRC Potential 3,816 7,383 12,114 46,713 87,816
Achievable Technical Potential 8,877 18,471 30,274 136,654 193,386
Technical Potential 14,319 28,147 44,987 186,349 280,253
Energy Savings (% of Baseline)
Achievable Economic TRC Potential 0.4% 0.8% 1.3% 4.83% 8.1%
Achievable Technical Potential 1.0% 2.0% 3.3% 14.1% 17.8%
Technical Potential 1.6% 3.1% 4.9% 19.2% 25.8%
Incremental Savings (Dth)
Achievable Economic TRC Potential 3,816 3,991 4,768 5,691 4,215
Achievable Technical Potential 8,877 10,082 12,013 16,345 4,560
Technical Potential 14,319 15,043 17,214 22,036 9,225
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2042
Achievable % of

Oregon — Achievable Economic TRC

Potential Econon.1ic To.tal
Potential Savings
ORLIT

O p 1 Water Heater - Intermittent Ignition System 20,106 22.9%
Mea S res 2 Connected Thermostat - ENERGY STAR (1.0) 17,561 20.0%
u 3 Furnace 14,529 16.5%
4 ENERGY STAR Home Design 13,955 15.9%
5 Insulation - Ceiling Installation 6,757 7.7%
6 Gas Furnace - Maintenance 4,885 5.6%
7 Circulation Pump - Timer 1,625 1.9%
8 Windows - Low-e Storm Addition 1,530 1.7%
9 Clothes Washer - ENERGY STAR (8.0) 1,475 1.7%
10 \F:\éii(:irclt-:szt\?;I-v'(l;hermostatic Shower 1313 1.5%
Subtotal 83,737 95.4
Total Savings in Year 87,816  100.0%
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OR-WA Transport
Customer Energy
Efficiency Potential
Study
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Market Characterization

@ Define energy-consumption characteristics in the base year of the study (2021).

@ Incorporates Avista’s actual consumption and customer counts to develop “Control Totals” —

values to which the model will be calibrated.

@ Grounds the analysis in Avista data and provides enough detail to project assumptions
forward to develop a baseline energy projection.

@ After separating gas consumption into sectors and segments, it is allocated to specific end

uses and technologies.

Transport Gas Use by State (2021) Transport Gas Use by Segment (2021) Tra

Misc
ommercial
4%

Industrial
70%

Applied Energy Group, Inc. | appliedenergygroup.comhpplied Energy Group, Inc. | appliedenergygroup.com

nsport Gas Use by End Use (2021)
Miscellaneous

4%

Space
Heating
22%

-

Water

Heating
10%
Food

Preparation
2%
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Considerations for this Analysis

2 Available potential is largely a function of baseline consumption

— segments with the highest baseline consumption are likely to
have the highest potential

2 Potential studies rely on average information, which may not
reflect conditions or opportunities for any single customer

* This is particularly relevant for this study, where a small number of
customers represent a large share of transport load

Ramp rates are derived from the Northwest Power and Conservation
Council’s 2021 Power Plan and reflect expected adoption across a
broad set of customers. Actual adoption of energy efficiency for large

transport customers may be lumpier based on cycles for implementing
large capital projects

2 Survey sent to Transport customers to gather info on past and future
projects, equipment, and interest in energy efficiency. Initial response rate
was low so AEG and Avista are working to gather more responses

Applied Energy Group, Inc. | appliedenergygroup.com
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Draft Potential
Results



14,000,000
12,000,000
10,000,000
. 8,000,000
Consumption
(Dth) 6,000,000

Summary
Results (Al e [

2,000,000 Achievable Technical Potential

States & 0 Technical Potential
Sectors)

Summary of Energy Savings (Dth), Selected Years

Reference Baseline (Dth)

Cumulative Savings (Dth)
Achievable Economic
Achievable Technical
Technical Potential

Energy Savings (% of Baseline)
Achievable Economic
Achievable Technical
Technical Potential

Incremental Savings (Dth)
Achievable Economic
Achievable Technical
Technical Potential
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2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041

12,630,414

107,191
124,024
188,234

0.8%
1.0%
1.5%

105,937
124,024
188,234

250,000
200,000
150,000
100,000

50,000

0

B Achievable Economic

2023
2024
2025

12,603,587

218,064
252,377
376,388

1.7%
2.0%
3.0%

110,468
129,555
190,900

Annual Incremental Potential

2026

2027
2028
2029
2030
2031

12,536,256

559,247
647,251
933,031

4.5%
5.2%
7.4%

118,059
139,511
194,773

2032
2033
2034
2035

2032
12,461,252

1,152,647
1,314,951
1,815,113

9.2%
10.6%
14.6%

122,313
140,942
185,788

O I~ 00 OO O «
N o o0 0 5 g8
o O O ©O O o o
N N &N N &N NN

Achievable Technical Potential = Technical Potential

12,381,843

1,948,052
2,159,878
2,880,756

15.7%
17.4%
23.3%

56,419
59,652
90,879



Commercial
Summary
Results (All
States)

4,500,000
4,000,000 =

3,500,000
3,000,000

Consumption 2,500,000

(Dth)

2,000,000

1,500,000
== == |0adMAP Reference Baseline
1,000,000 Achievable Economic
500,000 Achievable Technical Potential
Technical Potential
0

2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041

140,000
120,000
100,000
80,000
60,000

2023
2024

2025

Annual Incremental Potential

2026
2027
2028
2029

2030

2031
2032
2033
2034

40,000 (AR R A A A N e RN
20,000 IO 0 I T A ‘ ‘ I I L.
0 I I

B Achievable Economic

2035
2036
2037
2038
2039
2040
2041
2042

Achievable Technical Potential ® Technical Potential

Summary of Energy Savings (Dth), Selected Years

Reference Baseline (Dth)

Cumulative Savings (Dth)
Achievable Economic
Achievable Technical
Technical Potential

Energy Savings (% of Baseline)
Achievable Economic
Achievable Technical
Technical Potential

Incremental Savings (Dth)
Achievable Economic
Achievable Technical
Technical Potential
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3,876,336

46,984
63,623
113,277

1.2%
1.6%
2.9%

45,776
63,623
113,277

3,850,572

97,364
131,295
226,642

2.5%
3.4%
5.9%

49,907
68,758
115,781

3,786,849

253,184
340,370
555,555

6.7%
9.0%
14.7%

54,949
76,240
117,358

3,718,685

532,339
694,783
1,058,457

14.3%
18.7%
28.5%

59,216
78,244
109,862

3,652,695

813,871
1,028,470
1,507,428

22.3%
28.2%
41.3%

10,220

13,377
34,382
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Commercial
Transport Top
Measures

Oregon — Achievable Economic TRC

Potential

Water Heater - Circulation Pump

2042
Achievable
Economic
Potential
(Dth)

% of
Total
Savings

Washington — Achievable Economic
TRC Potential

2042
Achievable
Economic
Potential
(Dth)

% of
Total
Savings

1 16,536 11.7% 1 Insulation - Wall Cavity 88,949 13.5%
Controls
2 Boiler 13,554 9.6% 2 Ducting - Repair and Sealing 75,713 11.5%
3 Insulation - Wall Cavity 11,059 7.8% 3 Windows - Secondary Glazing Systems 75,654 8.3%
4 Ducting - Repair and Sealing 10,949 7.7% 4 HVAC - Energy Recovery Ventilator 54,894 7.8%
5 Windows - Secondary Glazing Systems 9,204 6.5% 5 Insulation - Ceiling 51,005 7.5%
Gas Boiler - Thermostatic Radiator
6 Water Heater - Solar System 9,040 6.4% 6 Valves 49,198 6.0%
7 Water Heater 8,241 5.8% 7 Water Heater 39,310 5.5%
3 Insulation - Ceiling 7362 529% 3 Water Heater - Circulation Pump 36,069 5 99
Controls
Gas Boiler - Thermostatic Radiator iler -
9 o 7,030 5.0% 9 Qas Boiler - Insulate Steam 34,275 3.6%
alves Lines/Condensate Tank
10 HVAC - Energy Recovery Ventilator 6,801 4.8% 10 Hydronic Heating Radiator 33,280 3.5%
Replacement
Subtotal SRhpTT e Subtotal 538,346  72.3%
Total Savings in Year Ly AL Total Savings in Year 771,266  100.0%
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Annual Incremental Potential

10,000,000 90,000
9,000,000 g 80,000
8,000,000 70,000
7,000,000 60,000 wulten AWENMRARRAYNIRANRRRMARHNN ENENI
. 6,000,000 20,000 - gURIRARRIRR SRR e e ™|
Industrial Consumion o000 ol 1 0 0 0 0 O O A O O
4,000,000 prore o (M M M T O ot O O Rt A
Su m ma ry ST == == | 0adMAP Reference Baseline 10,000 IO O O O
2,000,000 Achievable Economic I 0
Results (All
StqteS) ° 2021 2023 2025 2027 2029 2031 2033 2035 2037 2039 2041 m Achievable Economic m Achievable Technical Potential m Technical Potential

Summary of Energy Savings (Dth), Selected Years 2027 2032 2042
Reference Baseline (Dth) 8,754,078 8,753,015 8,749,407 8,742,566 8,729,148
Cumulative Savings (Dth)
Achievable Economic 60,207 120,700 306,063 620,308 1,134,181
Achievable Technical 60,401 121,082 306,881 620,168 1,131,408
Technical Potential 74,957 149,746 377,476 756,657 1,373,328
Energy Savings (% of Baseline)
Achievable Economic 0.7% 1.4% 3.5% 7.1% 13.0%
Achievable Technical 0.7% 1.4% 3.5% 7.1% 13.0%
Technical Potential 0.9% 1.7% 4.3% 8.7% 15.7%
Incremental Savings (Dth)
Achievable Economic 60,161 60,562 63,109 63,097 46,199
Achievable Technical 60,401 60,798 63,272 62,698 46,275
Technical Potential 74,957 75,119 77,414 75,926 56,497
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Industrial
Transport
Top

Measures

Oregon — Achievable Economic TRC

Potential

2042
Achievable
Economic
Potential
(Dth)

% of
Total
Savings

Ran

k

Washington — Achievable Economic
TRC Potential

2042
Achievable
Economic
Potential
(Dth)

% of
Total
Savings

1 Process - Heat Recovery 409,396 77.5% 1 Process - Heat Recovery 467,011 77.2%
2 Process Boiler - Hot Water Reset 24,562 4.6% 2 Process Boiler - Hot Water Reset 28,019 4.6%
e N R
4 Process Boiler - Stack Economizer 15,124 2.9% 4 Process Boiler - Stack Economizer 17,253 2.9%
5 (P)r;;:iszft(i)ci)lsr - Burner Control 10,364 2 0% 5 grpot?;s;aBt(i)ci)lsr - Burner Control 11,822 2.0%
6 Eirnoecsess Boiler - Insulate Hot Water 7,905 1.5% 6 Boiler 10,861 1.8%
7 Insulation - Wall Cavity 7,332 1.4% 7 Process Boiler - Insulate Hot Water Lines 9,017 1.5%
8 Boiler 6,480 1.2% 8 Insulation - Wall Cavity 8,260 1.4%
9  Destratification Fans (HVLS) 5,839 1.1% 9  Destratification Fans (HVLS) 6,612 1.1%
10  Insulation - Ceiling 5,645 1.1% 10 Insulation - Ceiling 6,360 1.1%

Subtotal 508,868 96.3% Subtotal 583,720 96.4%

Total Savings in Year 528,593 100.0% Total Savings in Year 605,243 100.0%
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Thank You.

Eli Morris, Managing Director
emorris@appliedenergygroup.com

Kelly Marrin, Managing Director

kmarrin@appliedenergygroup.com

Ken Walter, Manager

kwalter@appliedenergygroup.com

Andy Hudson, Project Manager

2 ahudson@appliedenergygroup.com

~AEG
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Baseline
Projection

The baseline
projection is an
independent end-
use forecast of
natural gas
consumption at the
same level of detail
as the market
profile.

© “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:

Includes

* To the extent possible, the same forecast drivers
used in the official load forecast, particularly
customer growth, natural gas prices, normal
weather, income growth, etc.

* Trends in appliance saturations, including
distinctions for new construction.

e Efficiency options available for each technology,
with share of purchases reflecting codes and
standards (current and finalized future standards)

e 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
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Excludes

e Expected impact of naturally occurring efficiency
(except market baselines)

* Exception: RTF workbooks have a market
baseline for lighting, which AEG’s models also
use.

e Impacts of current and future demand-side
management programs

e Potential future codes and standards not yet
enacted
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@

Economic
Achievable
Potential

In assessing cost-effective, achievable potential within Avista’s
territory, AEG considered two perspectives:

© Washington - Total Resource Cost Test (TRC): Assesses cost-effectiveness from the
perspective of the utility and its customers. Includes non-energy impacts if they can be

guantified and monetized.

@ Idaho - Utility Cost Test (UCT): Assesses cost-effectiveness from a utility or program

administrator’s perspective.

Avoided Energy Benefit
Non-Energy Impacts* Cost/Benefit
Incremental Cost Cost
Incentive

Administrative Cost Cost
10% Conservation Credit Benefit
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UCT

Benefit

Cost

Cost

*NEI Categories

Quantified and monetized non-energy impacts
(e.g. water, detergent, wood)

Projected cost of carbon in Washington

Heating calibration credit for secondary fuels (12%
for space heating, 6% for secondary heating)
Electric benefits for applicable measures

59



@

Council
Methodology:
Ramp Rate
Examples

100%
80%
60%
40%
20%

0%

Lost Opportunity Ramp Rates

1 4 7 10 13 16 19

=—|012Med = -LO5Med === LO3Slow

Describe the % of units assumed to be
adopted relative to all units purchased in
that year (based on lifetime/turnover)

Approach their maximum limit over time,
but reach that limit at different speeds
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Retrofit Ramp Rates

10% ~
P
7N TN

8%

6% 7 ’ \
/7 J
4% 7 /
¢
2% 77
”’
0%
1 4 7 10 13 16 19
Retrol2Med = -Retro5Med === Retro3Slow

@ Describe the % of the total market that
is acquired in each year

© Add up to 100% over time, but reach that
total at different speeds

60



