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Agenda

Item Time

ETO - CPA 12:30pm – 1:15pm

Natural Gas Market Dynamics and Prices 1:15pm – 2:00pm

break 2:00pm – 2:15pm

Supply Side Resource Options 2:15pm – 3:00pm

CCA Overview 3:00pm – 3:15pm

Climate Change Weather 3:15pm – 4:00pm

Updated Load Forecast and Scenarios 4:00pm – 4:30pm
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2023 – Avista Natural Gas IRP 

TAC #1

•February 
2022

TAC #2

•May 2022

TAC #3

•August 2022

TAC #4

•September 2022

TAC #5

•November 2022

Draft IRP to 
TAC

•January 2023

TAC #6 (if 
necessary)

•February 
2023

File IRP

•April 2023



Energy Efficiency Resource Assessment 

for AVA’s 2023 IRP (DRAFT)
September 29th, 2022



Agenda 

• About Energy Trust

• Energy Trust’s Resource Assessment 
Model Overview and Methodology 

• IRP Savings Projection Overview 
• The Deployment of Cost-Effective Achievable 

Savings

• Forecast Results
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Independent 
nonprofit

Providing 
access to 
affordable 

energy 

Generating 
homegrown, 
renewable 

power

Serving 1.8 million customers of 
Portland General Electric, 

Pacific Power, NW Natural, 
Cascade Natural Gas and Avista

Building a 
stronger Oregon 

and SW 
Washington

About us
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Nearly 770,000 sites 

transformed into energy 

efficient, healthy, comfortable 

and productive homes 

and businesses

From Energy Trust’s investment of $2.2 billion in utility customer funds:

18,000 clean energy systems 

generating renewable power 

from the sun, wind, water, 

geothermal heat and biopower

$8.9 billion in savings over time 

on participant utility bills from 

their 

energy-efficiency and solar 

investments

36.2 million tons 

of carbon dioxide emissions kept 

out of 

our air, equal to removing 7 million 

cars from our roads for a year

Clean and affordable energy since 2002
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2022 Programs – Acquiring all C/E Efficiency

• Residential – Existing and New Homes
• Single family, moderate income, rental, manufactured homes
• Weatherization (insulation, windows, air sealing)
• Gas fireplaces, furnaces 
• Water heaters

• Commercial – Existing, New, Multifamily, SEM
• Retail, offices, schools, groceries….all market segments
• HVAC, controls, water heating, windows, insulation

• Industrial & Agriculture – Non transport sites
• Manufacturing facilities, greenhouses
• HVAC, O&M, process improvements
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Avista & Energy Trust  

• Serving Avista Territory in Oregon for over 5 years, 
since 2016:

• Served over 10,500 households, over 600 commercial sites 
and 20 industrial sites
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Energy Trust’s Resource 
Assessment Model Overview



Resource Assessment (RA) Purpose

• Informs utility Integrated Resource 
Planning (IRP)

• Provides estimates of 20-year energy 
efficiency potential and the associated 
load reduction

• Helps utilities to strategically plan future 
investment in both demand and supply 
side resources
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RA Model Background

• 20-year energy efficiency potential estimates

• “Bottom-up” modeling approach – measure level inputs are 
scaled to utility level efficiency potential

• Energy Trust uses a model in Analytica that was developed 
by Navigant Consulting in 2014

• The Analytica RA Model calculates Technical, Achievable and 
Cost-Effective Achievable Energy Efficiency Potential. 

• Final program/IRP targets are established via a deployment 
protocol exogenous of the model.

• Inputs refreshed to reflect most up to date assumptions 
according to IRP schedules

• A “living model” which is constantly being improved
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Changes to Modeling Since 2020 IRP

• Lost opportunity/unconstrained potential

• Align with NWPCC achievability assumptions

• Measure updates, new measures and new 
emerging technologies included in the model
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Not 

Technically 

Feasible

Technical Potential

Calculated 

within RA 

Model

Market 

Barriers

Achievable Potential
(Historically 85% of Technical Potential, Recently 

changed to reflect updated NWPCC assumptions)

Not Cost-

Effective

Cost-Effective Achiev. 

Potential

Program Design & 

Market Penetration

Final Program 

Savings 

Potential

Developed 

with 

Programs & 

Market 

Information

Forecasted Potential Types
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20-Year IRP EE Forecast Flow Chart

Data Collection and Measure Characterization

Utility 'Global Inputs'

Load 
Forecasts 
by Sector

Customer 
Counts /

Building Stock 

Customer 
Stock

Demographics

Utility Avoided 
Costs ($/Therm 

Saved)

Measure Level Inputs

Measure 
Savings

Incremental 
Costs

Market Data 
Density/Saturation 

/Suitability

Baseline and 
Efficient 

Equipment 

Technical Energy Efficiency Potential
All technically available energy efficiency potential in service territory

Achievable Energy Efficiency Potential
Technical Potential varies for different end uses due to market barriers 

(use Power Council assumed %ages from 2021 Power Plan)

Cost-Effectiveness Screen
Measures are screened for cost-effectiveness using the TRC Test

Total Resource Cost Test (TRC) = Benefits / Costs

Cost-Effective Achievable Energy Efficiency Potential
Measures with TRC Ratio > 1.0 included in Cost-Effective Achievable Potential

Deployment of Cost-Effective Achievable EE Potential
Exogenous of the RA Model - Energy Trust works internally with programs and uses 

NWPPC council methodologies to determine  acquisition rates of CE Potential



‘Bottom-up’ modeling approach:
1. Measure inputs are characterized per unit

2. Number of units per scaling basis are estimated
• Residential: # of Homes Served

• Commercial: 1000s of Sq. Ft. Served

• Industrial: Customer Segment Load Forecasts

3. The savings and costs of each measure are scaled to 
the utility level based on scaling basis inputs provided 
by AVA

Simple Example (Illustrative Numbers)

Methodology Overview 
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Eff. Gas Furnace –
100 Therms 

Savings

• Measure Data

1 Gas Furnace per 
home and 50% at 
baseline efficiency

• Market Data

25,000 Homes 
served by utility

• Utility Data

100 x 1 x 0.50 x 
25,000 = 1,250,000 

savings potential

• Total Potential



RA Model inputs 
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Measure Level Inputs

Measure Definition and Application:

• Baseline/efficient equip. definition

• Applicable customer segments

• Installation type (RET/ROB/NEW)*

• Measure life

Measure Savings

Measure Cost

• Incremental cost for ROB/NEW 

measures

• Full cost for retrofit measures

Market Data (for scaling)

• Density

• Baseline/efficient equipment 

saturations

• Suitability 

Utility ‘Global’ Inputs

Customer and Load Forecasts

• Used to scale measure level 

savings to a service territory
• Residential Stocks: # of homes

• Commercial Stocks: 1000s of Sq.Ft.

• Industrial Stocks: Customer load

Avoided Costs (provided by 

utilities)

Customer Stock Demographics:

• Heating fuel splits 

• Water heat fuel splits

* RET = Retrofit; ROB = Replace on 

Burnout; NEW = New Construction



Incremental Measure Savings Approach
Competition groups
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• Energy Trust utilizes the Total Resource Cost (TRC) test 
to screen measures for cost effectiveness 

• If TRC is > 1.0, it is cost-effective

• Measure Benefits:

• Avoided Costs (provided by AVA)
• Annual measure savings x NPV avoided costs per therm

• Quantifiable Non-Energy Benefits
• Water savings, etc.

Total Measure Costs:

• The customer cost of installing an EE measure (full cost 
if retrofit, incremental over baseline if replacement)

Cost-Effectiveness Screen 
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TRC =
𝑴𝒆𝒂𝒔𝒖𝒓𝒆 𝑩𝒆𝒏𝒆𝒇𝒊𝒕𝒔

𝑻𝒐𝒕𝒂𝒍 𝑴𝒆𝒂𝒔𝒖𝒓𝒆 𝑪𝒐𝒔𝒕



Cost-Effectiveness Override in Model

Energy Trust applied this feature to measures found to be 
NOT Cost-Effective in the model but are offered through 
Energy Trust programs.  

Reasons:

1. Blended avoided costs may produce different results than 
utility specific avoided costs

2. Measures offered under an OPUC exception per UM 551 
criteria.
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Model 
Outputs

23

Types of 
Potential:

Technical

Achievable

Cost-Effective 
Achievable

Levelized Cost 

Measure Costs & Benefits

Supply Curves 



IRP Savings Projections: 
Methodology to Deploy Cost-Effective Achievable Potential



Why Deploy?

• The RA model results represent the 
maximum savings potential in a given 
year.

• Ramp rates are an estimate of how much 
of that available potential will come off 
AVA’s system each year.

• Energy Trust ramp rates are based on 
NWPCC methods and ramp rates, but 
calibrated to be specific to Energy Trust.
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• Total RA Model cost-effective potential is different 
depending on the measure type.
• Retrofit measure savings are 100% of all potential in every 

year, therefore must be distributed in a curve that adds to 
100% over the forecast timeframe (bell curve)

• Lost opportunity measure savings are the savings
available in that year only and deployment rates are what % 
of that available potential rate can be achieved – results in an 
s-curve

• Generally follows the NWPCC deployment 
methodology
• 100% cumulative penetration for retrofit measures over 20-

year forecast

• 100% annual penetration for lost opportunity by end of 20-
year forecast (program or code achieved)

• Hard to reach measures or emerging technologies do not 
ramp to 100% 

Ramp Rate Overview
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Ramp Rate Examples
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Energy Trust calibrates the first five years of energy 
efficiency acquisition ramp rates to program 
performance and budget goals. 

Ramp Rate Calibration

Years 1-2

• Program 
forecasts –
based on 
budget and 
current 
market 
conditions

Years 3-5

• Planning and 
Programs 
work together 
to create 
forecast

Years 6-20

• Planning 
forecasts long-
term 
acquisition rate 
to generally 
align NWPCC



Application of Ramp Rates & 
Relation to RA Model 
Results

• Energy Trust’s calibration 
process means ramp rates are 
not the same as the NWPCC, 
but follow similar methods.

• Ramp rates are specific to AVA.

• The application of these ramp 
rates is the reason why not all of 
the RA Model Cost-Effective 
Achievable Potential is 
forecasted to be acquired.

• The deployment process is done 
exogenously of the RA Model.
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AVA’s 2023 IRP Results



Cumulative Savings by Type and Year
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Annual Deployed IRP Forecasted Savings 
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Cumulative Savings by Sector and Type
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Cumulative Savings by Sector and Type (Therms) 
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Residential Commercial Industrial All Sectors

Technical

Potential
20,345,233 6,942,478 345,190 27,632,901

Achievable

Potential
16,213,842 5,817,303 293,412 22,324,557

Cost-effective 

Achievable Potential
15,852,804 5,458,700 293,412 21,604,916

IRP Projected Savings 9,903,449 3,782,116 283,961 13,969,526

Study years include 2023 - 2042



Cumulative Cost-Effective Savings & IRP Savings 
Projections by End-Use Compared
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Energy Trust applied this feature to measures found to be 
NOT Cost-Effective in the model but are offered through 
Energy Trust programs under OPUC Exception

Cost Effective Override Effect
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Measures that are Overridden Override Applied? Notes

Res - Attic/Ceiling insulation TRUE OPUC Exception

Res - Floor insulation TRUE OPUC Exception

Res - Wall insulation TRUE OPUC Exception

Res – Efficient Gas Clothes Washer TRUE OPUC Exception

Res – Gas heated new manufactured homes TRUE OPUC Exception

Com – Wall insulation TRUE OPUC Exception

Com – Flat roof insulation TRUE OPUC Exception



Energy Trust applied this feature to measures found to be 
NOT Cost-Effective in the model but are offered through 
Energy Trust programs under OPUC Exception

Cost Effective Override Effect

39

Total Cumulative Potential
Cost-Effective 

Potential 

Deployed IRP 

Savings Projection 

Savings with CE Override (MM Therms) 21.60 13.97

Savings with NO CE Override (MM Therms) 20.78 13.17

Variance (MM Therms) 0.83 0.80

CE Overridden % of Total Potential 3.8% 5.7%



• Energy Trust also provides estimates of a peak day reduction in peak day 
consumption

• Peak Day factors derived from Energy Trust avoided cost calculations

Peak Day Factors and Cumulative Peak Day Savings 
Estimates

40

Peak Day 

Factor

CE Potential Peak 

Day Therms 

(cumulative)

IRP Savings Targets 

Peak Day Therms 

(cumulative)

Cooking 0.36% 643 406

Com Heating 1.77% 72,375 52,833

Domestic Hot 

Water 0.33% 13,711 7,569

FLAT 0.27% 577 575

Res Heating 1.98% 247,555 165,245

Res Clothes 

Washer 0.20% - -



Supply Curve by Levelized Cost (20-year Cumulative 
Achievable Potential)
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Supply Curve by TRC Ratio (20-year Cumulative Achievable 
Potential)
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IRP Forecasts Compared to Actual Savings (Annual MM 
Therms)
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2020 and 2023 Cumulative Cost-Effective 
Achievable Potential Compared (MM therms)
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Difference
Share of 

Difference

Load and Stock Forecast + 1.29 36%

Emerging Technology + 0.84 23%

Measure Updates + 0.68 19%

Avoided Costs + 0.48 13%

Discount Rate + 0.34 9%

CE Override - 0.01 0%

Total + 3.63



Historical Performance compared to IRP targets (Annual 
MM Therms)
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Savings as a Percent of Load Forecast
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Average Annual % of Load Saved = 0.73%
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Thank you 

Kyle Morrill

Sr. Project Manager, Planning 

Kyle.Morrill@energytrust.org
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Michael Brutocao

Tom Pardee

Natural Gas Market Dynamics 
and Prices
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Wood Mackenzie – Legal Disclaimer

The foregoing [chart/graph/table/information] was obtained from the North 
America Gas Service™, a product of Wood Mackenzie.” Any Information 
disclosed pursuant to this agreement shall further include the following 
disclaimer: "The data and information provided by Wood Mackenzie should 
not be interpreted as advice and you should not rely on it for any purpose. 
You may not copy or use this data and information except as expressly 
permitted by Wood Mackenzie in writing. To the fullest extent permitted by 
law, Wood Mackenzie accepts no responsibility for your use of this data and 
information except as specified in a written agreement you have entered 
into with Wood Mackenzie for the provision of such of such data and 
information."
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US Storage
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LNG Exports
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North American Rig Count

Source:  Baker Hughes
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Forward Prices (9/23/2022)
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Daily Prices

Average Prices 9/2012 – 9/2022

Max Prices 9/2012 – 9/2022
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PLEXOS Stochastics
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PLEXOS Stochastics Continued

Without Autocorrelation With Autocorrelation
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Stochastics Setup

Auto Correlation calculation performed on data from 6/1/1997 – 6/1/2022 (25 years)
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Input: Standard Deviation of Errors

Calculations performed on data from 6/1/2011 – 6/1/2022 (11 years)



69

Stochastics: Henry Hub (500 Draws)
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Stochastics: Henry Hub Levelized Prices (500 Draws)

- $ per Dth
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Results: Henry Hub Stochastics (500 Draws)
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Expected Case Price Forecasts
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Tom Pardee

Supply Side Resource Options



74

RNG Project Development Challenges

Lessons learned from pursuing RNG projects directly with feedstock owners:

▪ Competition 

▪ The California transportation market dominates the supply

▪ Federal RIN & California LCFS markets influence commercial terms

▪ Reaching commercial terms is challenging 

▪ The utility cost of service model is a foreign concept

▪ Every RNG project is unique  

▪ Economies of scale

▪ New RNG Projects can take 2-3 years to develop

▪ Limited feedstock supply 

▪ Partnering strategy

▪ Picking partners 
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RNG Procurement & Potential Project Pipeline 

# Project Pathway Type In Service Avista 

Territory (Y/N)

Partnering

Considered

Estimated Supply (Dth/YR) 

(Avista only)

Est. Online Date

1 Conventional RNG Yes Yes ~ 200K - 350K 2024

2 Unconventional RNG Yes Yes ~ 150K - 250K TBD

3 Unconventional RNG Yes Yes ~ 70K - 120K 2024-25

4 Conventional RNG Yes Yes ~ 30K - 50K TBD

5 Conventional RNG Yes Yes ~ 20K - 30K TBD

6 Innovative CC&R RNG Yes Yes ~ 50K - 80K 2024-25

7 Thermal Gasification Yes Yes ~ 70K - 200K TBD

8 Conventional RNG Yes Yes ~ 60K - 140K TBD

9 Pyro Catalytic Hydrogenation Yes Yes ~ 70K - 150K TBD

10 Purchased RNG Yes No ~ 5K - 10.8K 2022

Avista has been pursuing RNG projects with a host of feedstock owners                                                  

for the past few years. The table below captures these efforts by type & volume 

Action Item Feedback:  “Engage with stakeholders early in the development process to discuss potential RNG project types and 
ownership structures and ways to mitigate or balance project risks fairly.”



76

RNG Cost Estimate by type
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Landfill $11.14

Dairy $42.65

Wastewater $19.29

Food Waste $58.36

Source:  Black and Veatch estimates
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2018 Oregon SB 344 Report Highlights   

Total Potential Annual Methane Production = 50 Bcf

Source - Anaerobic Cubic Feet of CH4 per Year

Agricultural Manure 4,639,626,825

Wastewater 1,225,228,606

Food Waste 138,571,656

Landfill 4,351,052,420

Total 10,354,479,507

Source - Gasification Cubic Feet of CH4 per Year

Forest Industry Residuals 16,998,109,000

Agricultural Industry Residuals 22,686,775,000

Total 39,684,884,000
Oregon Department of Energy, 2018 Biogas and Renewable Natural Gas Inventory SB 334 Report 
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WA RNG Report (HB 2580)

*Released December 1, 2018

WSU Energy Program, Harnessing Renewable Natural Gas for Low-Carbon Fuel: A Roadmap for Washington State 
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Direct Air Capture

Source:  science direct
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Green Hydrogen (H2)

• Hydrogen is the most abundant 
element in the universe

• The lightest element and wants 
to escape making it harder to 
contain

• Highly combustible

• Tax credits from IRA assumed at 
a levelized credit for the full $3 
per kg incentive from green H2
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Synthetic Methane

• Can be used in existing pipelines with no upgrades

• Unlimited potential, based solely on capacity of transportation or 
distribution pipeline

• Sourced from carbon capture and green hydrogen

• Assume Inflation Reduction Act (IRA) benefits of:

- $130 per MTCO2e for carbon capture

- $3 per kg for green hydrogen
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Synthetic Methane Costs

Levelized Price (year 1) $35.78
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Electrification Estimates

• Look at a daily efficiency and conversion by area

• Roll up this daily efficiency into a monthly 
average conversion (therms to kwh)

• Uses rates by area from electric providers

• Oregon Trail rises by 3% per year

• All other rates rise by Avista expected cost 
increase and includes transmission and 
distribution estimates

• Pacific Power

• Inland Power/VERA/Modern Electric

• Base rates are not included as it is assumed 
customers currently have electricity from 
these providers

• Maximum rate, per MMBTU, for low use 
months is the cost to convert plus energy

• Conversion costs 

• Levelized 20-year costs each year by end 
use type

• Includes Inflation Reduction Act cost 
estimates from 2023-2032 to help offset 
costs

• Conversion costs grown by inflation each 
year

• Estimates for equipment from Home 
Innovation Research Labs – February 2021 
(Denver, CO)

• Commercial estimates are double the 
residential conversion costs

• LDC Capital costs for distribution pipelines 
and gate stations and other equipment are 
not included in electrification estimate
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Residential Electrification – Levelized Energy Costs
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Commercial Electrification – Levelized Energy Costs

*convert from natural gas to electric with daily efficiencies by source
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Electrification – Estimated Conversion Costs

Source: Home Innovation Research Labs – February 2021

Res - Water 

Heat

Com - Water 

Heat

Res - Space 

Heat

Com - Space 

Heat Res - Other

Rate 3% 3% 3% 3% 3%

Years 5 5 5 5 5

Capital Amount $ 2,325 $            4,650 $            5,891 $         11,782 $                596 

Electric Panel Upgrade $                 - $                   - $                  - $                  -

$                     

-

IRA Tax incentives $             1,163 $                   - $             2,946 $                  - $                298 

Capital Amount $             1,163 $             4,650 $             2,946 $          11,782 $                298 
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Residential Electrification Costs – Levelized
(energy + conversion costs)
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Commercial Electrification Costs – Levelized
(energy + conversion costs)
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Supply Side Options Summary - 2025
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Request For Proposal

• Avista is going out for an RFP in the next few months

• The RFP will help determine pricing and market availability to size RNG 
and other fuels to help meet climate change programs in Oregon and 
Washington

• Avista will inform the TAC members when RFP is released
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Tom Pardee

CCA Overview
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Washington State Climate Commitment Act

• SB 5126, passed in the Summer 2021

• We will create a cap-and-invest program starting Jan. 1, 2023, by setting 
emissions allowance budgets that meet the greenhouse gas limits in RCW 
70A.45.020.

• Starting on Jan. 1, 2023, the cap-and-invest program will cover industrial facilities, 
certain fuel suppliers, in-state electricity generators, electricity importers, and 
natural gas distributors with annual greenhouse gas emissions above 25,000 
metric tons of carbon dioxide equivalent.

• On Jan. 1, 2027, the program adds waste-to-energy facilities.

• On Jan. 1, 2031, the program adds certain landfills and railroad companies.

https://apps.leg.wa.gov/rcw/default.aspx?cite=70A.45.020
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Baseline Emissions

https://ecology.wa.gov/DOE/files/5b/5bdc1ffb-01dc-49de-b0cf-e5758aa5c1f6.pdf, page 18

https://ecology.wa.gov/DOE/files/5b/5bdc1ffb-01dc-49de-b0cf-e5758aa5c1f6.pdf
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Allowance Reduction

https://ecology.wa.gov/DOE/files/5b/5bdc1ffb-01dc-49de-b0cf-e5758aa5c1f6.pdf, page 28

https://ecology.wa.gov/DOE/files/5b/5bdc1ffb-01dc-49de-b0cf-e5758aa5c1f6.pdf
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Major Rule Components

• 7% initial years decline in cap

• Cap is average deliveries for customers less than 25,000 MTCO2e from 2015-2019

• Offset projects can qualify

• 8% in first timeframe, 6% in second 4-year timeframe and 6% thereafter

• Allowances given to meet the initial target

• 93% first year of which 35% can be used for compliance by the LDC
- Free allowance reduce 5% each year until reaching zero.

• All allowance revenue from the auctions is to be used to offset costs for low-income 
residential customers.

• Allowances do not expire and may be banked

• No cost allowances may not be traded, transferred or sold
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Emissions
(Metric Tons of Carbon Dioxide equivalent (MTCO2e)
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Offsets

• Interchangeable with allowances
and purchased if cheaper than 
allowance price

• Offsets remove allowances from 
the cap
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Free Allowances
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Allowance Price
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CCA Summary

Climate Commitment Act 

(CCA)

Washington

Start Date January 1, 2023

Avista Compliance obligation All emissions less than 25,000 MTCO2e

Compliance Periods 4 years (2023 – 2026)

2050 Goal 95% below 2015-2019 avg.

First Year offset
7.00% - (2023-2030)

1.95% - (2031-2050)

Violation $10k per MTCO2e

Offset projects

All projects are below cap (remove 

available allowances)

-Up to 8% for four years (3% tribal)

-After first four years 6% (2% tribal)

Program offsets Allowances
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Climate Change Weather

Mike Hermanson

Tom Pardee
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Climate Change Data Sources

• Climate and Hydrology Datasets for 
RMJOC Long-Term Planning Studies: 
Second Edition

• River Management Joint Operating 
Committee (RMJOC)

- BPA, US Army Corps of 
Engineers, US Bureau of 
Reclamation

• Research Team

- University of Washington, 
Oregon State University

• Daily Max/Min Temp available for 
1950-2099

Medford Klamath Falls

La Grande

Spokane
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Global Climate Models
• Global Climate Models (GCMs)

• Coarse resolution ranging from 75 to 300 km grid size

• Provides projections of temperature and precipitation

• Multiple Representative Concentration Pathways (RCP 4.5, RCP 6, RCP 
8.5)

• 10 GCM models used in study

- CanESM2 (Canada)

- CCSM4 (US)

- CNRM-CM5 (France)

- CSIRO-Mk3-6-0 (Australia)

- GFDL-ESM2M (US)

- HadGEM2-CC (UK)

- HadGEM2-ES (UK)

- inmcm4 (Russia)

- IPSL-CM5-MR (France)

- MIROC5 (Japan)
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Representative Concentration Pathways
• Description by Intergovernmental Panel on Climate Change (IPCC)

• RCP2.6 – stringent mitigation scenario

• RCP4.5 & RCP6.0 – intermediate scenarios

• RCP8.5 – very high GHG emissions

• RMJOCII Study evaluated RCP4.5 and RCP8.5

• RCP4.5 and RCP6.0 similar within the IRP planning horizon 

Scenario
2046-2065 2081-2100

Mean Likely range Mean Likely range

Global Mean 

Surface 

Temperature 

Change (C°)

RCP2.6 1.0 0.4 to 1.6 1.0 0.3 to 1.7

RCP4.5 1.4 0.9 to 2.0 1.8 1.1 to 2.6

RCP6.0 1.3 0.8 to 1.8 2.2 1.4 to 3.1

RCP8.5 2.0 1.4 to 2.6 3.7 2.6 to 4.8
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Downscaling Techniques

• Downscale GCM data to finer 
resolution necessary to model 
hydrology

• Statistical methods to represent 
variation within large grid size

• Two methods used (BCSD, MACA)

- Bias Corrected Spatial Disaggregation

- Multivariate Adaptive Constructed 
Analog

• 18 modeled data sets available for 
Spokane, Medford, and La Grande 

• 9 modeled data sets available for 
Klamath Falls

Typical GCM 
Grid Size

Downscaled
Grid Size
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Weather Summary

• Average daily weather by planning region for the prior 20 years including 
climate change weather data.

• Example:  
- 2022 data is from 2002 – 2021

- 2030 data is from 2010 – 2029

• Median of daily values for all climate study results by area

• A peak event by planning region based on the past 30 years of the coldest 
average day, each year, combined with a 1% probability of a weather 
occurrence

• Calculation now includes future projected peak values and is trended to the 2045 value 
from the historic coldest on record to smooth out volatility of peak day temperatures

• Using the median values as peak day drastically reduces the temperatures for the 
design weather day

• Taking the 95th percentage of climate models daily results and utilizing the highest 
annual value to include in the peak calculation reduces this risk of unserved customers
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Idaho – Washington
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Idaho – Washington
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Medford
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Medford
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Klamath Falls
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Klamath Falls
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Roseburg
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Roseburg

0%

5%

10%

15%

20%

25%

30%

-5
.0

-4
.5

-4
.0

-3
.5

-3
.0

-2
.5

-2
.0

-1
.5

-1
.0

-0
.5

0
.0

0
.5

1
.0

1
.5

2
.0

2
.5

3
.0

3
.5

4
.0

4
.5

5
.0

Fr
eq

u
en

cy

Z-statistic

Roseburg Dec-Jan-Feb Temperature Anomaly 
Histogram

1951/52-1980/81 Reference Period 2001/02 - 2020/21 Period

0

5

10

15

20

25

30

35

40

1
9
4

9

1
9
5

2

1
9
5

5

1
9
5

8

1
9
6

1

1
9
6

4

1
9
6

7

1
9
7

0

1
9
7

3

1
9
7

6

1
9
7

9

1
9
8

2

1
9
8

5

1
9
8

8

1
9
9

1

1
9
9

4

1
9
9

7

2
0
0

0

2
0
0

3

2
0
0

6

2
0
0

9

2
0
1

2

2
0
1

5

2
0
1

8

2
0
2

1

2
0
2

4

2
0
2

7

2
0
3

0

2
0
3

3

2
0
3

6

2
0
3

9

2
0
4

2

2
0
4

5

T
e

m
p

e
ra

tu
re

 (
d

e
g

re
e

s
 -

F
)

Min of MED avg. 99% Coldest on Record
Median - Max Trend Line Peak



115

La Grande
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La Grande
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Planning Region Coldest on Record 2021 IRP Peak Trended Peak 2045

La Grande, Oregon -10 -11 -8.0

Klamath Falls, Oregon -7 -9 -5.1

Medford/Roseburg, Oregon 4 11 11.7

Spokane, ID/WA -17 -12 -14.6

Peak Temp Changes
(degrees Fahrenheit)
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Michael Brutocao

Updated Load Forecast 
(includes climate change weather)
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Annual System
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Annual Idaho – Washington
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Annual Klamath Falls
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Annual La Grande
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Annual Medford
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Annual Roseburg
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System Peak Day (Feb 28)
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Idaho – Washington Peak Day (Feb 28)
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La Grande Peak Day (Feb 28)
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System Peak Day (Dec 20)
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Klamath Falls Peak Day (Dec 20)
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Medford Peak Day (Dec 20)
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Roseburg Peak Day (Dec 20)
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Scenarios

❑ Preferred Resource Case – Our expected case 
based on assumptions and costs with a least risk 
and least cost resource selection

❑ Preferred Resource Case Low Prices – Same 
as PRS, but includes low price curve for natural 
gas

❑ Preferred Resource Case High Prices - Same 
as PRS, but includes high price curve for natural 
gas

❑ Electrification Expected Conversion Costs –
Expected conversion costs case to show the risk 
involved with energy delivered through the natural 
gas infrastructure moving to the electric system

❑ Electrification Low Conversion Costs – A low 
conversion cost case to show the risk involved 
with energy delivered through the natural gas 
infrastructure moving to the electric system

❑ High Customer Case – A high case to measure 
risk of additional customer and meeting our 
emissions and energy obligations

❑ Limited RNG Availability – A scenario to show 
costs and supply options if RNG availability is 
smaller than expected

❑ Interrupted Supply – A scenario to show the 
impacts and risks associated with large scale 
supply impacts and the ability for Avista to provide 
the needed energy to our customers

❑ Carbon Intensity – Include carbon intensity of all 

resources from Preferred Resource Case 

including upstream emissions on natural gas

❑ Social Cost of Carbon – A scenario to value 

resources in all locations using the Social Cost of 

Carbon @ 2.5% and includes upstream emissions

❑ Average Case – Non climate change projected 

20-year history of average daily weather and 

excludes peak day

❑ Hybrid Case – Natural Gas used for space heat 

below 40⁰ F while transferring all other usage to 

electricity.
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2023 – Avista Natural Gas IRP 

TAC #1

•February 
2022

TAC #2

•May 2022

TAC #3

•August 2022

TAC #4

•September 2022

TAC #5

•November 2022

Draft IRP to 
TAC

•January 2023

TAC #6 (if 
necessary)

•February 
2023

File IRP

•April 2023


