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Safe Harbor Statement

This document contains forward-looking statements. Such statements are subject to a
variety of risks, uncertainties and other factors, most of which are beyond the Company’s
control, and many of which could have a significant impact on the Company’s operations,
results of operations and financial condition, and could cause actual results to differ
materially from those anticipated.

For a further discussion of these factors and other important factors, please refer to the
Company’s reports filed with the Securities and Exchange Commission. The forward-
looking statements contained in this document speak only as of the date hereof. The
Company undertakes no obligation to update any forward-looking statement or
statements to reflect events or circumstances that occur after the date on which such
statement is made or to reflect the occurrence of unanticipated events. New risks,
uncertainties and other factors emerge from time to time, and it is not possible for
management to predict all of such factors, nor can it assess the impact of each such factor
on the Company’s business or the extent to which any such factor, or combination of
factors, may cause actual results to differ materially from those contained in any forward-
looking statement.
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APPENDIX 0.2: COMMENTS AND RESPONSES TO 2018 DRAFT INTEGRATED
RESOURCE PLAN

The following table summarizes the significant comments on our DRAFT as submitted by TAC members and
Avista’s responses. This IRP produced reduced forecasted demand scenarios and no near term resource needs
even in our most robust demand scenario. We appreciate the time and effort invested by all our TAC members
throughout the IRP process. Many good suggestions have been made and we have incorporated those that
enhance the document.

Document

Reference[1]

6 - Integrated
Resource
Portfolio

Comment/Question

Low/Medium/High natural gas price forecasts.

Reasonable price forecasts are important in developing a
utility’s avoided cost threshold and determining cost-
effectiveness of conservation measures. For Avista’s
expected case, the company projects its nominal gas price in
the 4 dollar per dekatherm ($/Dth) range for 2026-2027,
which amounts to a 30 percent increase over a ten-year span.
Beyond 2027, Avista projects an increase to $7/Dth and a 75
percent increase in natural gas prices in the outer-years.
Over the entire IRP planning horizon, Avista projects 133
percent change in natural gas prices. Staff is concerned
Avista may perpetuate a high-side bias of natural gas prices.
Further, staff recognizes no company can accurately predict
future natural gas prices; however, the company must ensure
its natural gas price forecasts represent the most reasonable
expectation of the future.

In July, staff requested the company provide additional
information regarding its consultants’ gas price forecasts. On
July 13, 2018, the company filed confidential electronic
workpapers of its gas price forecast data in Docket UG-
170940. Staff appreciates Avista prompt response to the data
request. Staff also requests a more detailed description of the
company’s gas price (and expected price strip) forecast at
the Henry Hub, including how Avista derived its regional
gas price variation from the company’s two fundamental
price forecasts from credible industry sources. Further, staff
asks Avista to explain its blending methodology of its
forwards and outer-year price forecasts, and also discuss the
qualitative and quantitative factors that correlate with the
projected rise in prices, especially in the outer-years of its
natural gas price forecast.

Avista Corp
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Avista

Response

Added
supplemental
language to
Chapter 6
beginning with
page 125
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Fuel conversion program impact-emerging natural gas
demand. Compared to previous IRPs, Avista's new 20-year
outlook for customer growth has increased by nearly 12,000
customers. Avista indicates that much of its new, emerging
demand is directly related to a conversion program offered
in Washington (and Idaho), where customers are offered
assistance in converting to natural gas and fuel switching.

Additional

2 - Demand 1111Staff requests additional information on whether Avista clarification
Forecasts . . . Vo1 . . added to page 29

is referring to 1) Washington's line extension allowance pilot Chapter 2

(LEAP), 2) the company's existing fuel conversion program
funded through the electric conservation rider, Electric
Schedule 91, or 3) the cumulative impact of LEAP and the
fuel conversion program. Staff recommends the company
provide additional data, narrative and specificity with regard
to projections of emerging natural gas demand related to
consumer-funded programs or incentives.
1111Resource cost test. Avista evaluates the cost
6 - Integrated  effectiveness of demand-side management (DSM) programs
Resource against the initial avoided cost curve using appropriate
Portfolio resource cost tests. Staff asks Avista to clarify the resource
cost test(s) used.
DSM—Integration of ETO and AEG/CPA data. Effective
January 1, 2017, Avista transitioned its Oregon gas DSM
regular income, commercial, and industrial customer
programs to the Energy Trust of Oregon (ETO), with the
ETO being the sole administrator. Staff requests additional
information about the difference between DSM output data
from ETO’s RA model and Applied Energy Group (AEG) Added to Action
Conservation Potential Assessment (CPA) tool, which Plan section
identify the total 20-year cost-effective modeled savings
potential to estimate Avista’s final savings forecast. For the
next IRP, staff recommends the Advisory Group discuss the
integration of ETO and AEG/CPA data as well as past
program(s) experience, knowledge of current and developing
markets, and future codes and standards.

Added to Chapter
6 page 142

9 - Action Plan

Avista Corp 2018 Natural Gas IRP Appendix 3
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5 - Policy
Considerations

9 - Action Plan

7 - Alternate
Scenarios,
Portfolios,
Stochastic

Analysis

Avista Corp

Dynamic-DSM. Avista’s current analytical process for the
Conservation Potential Assessment (CPA) is based on a
deterministic model, as compared to the assumptions within
the expected case. For the 2018 IRP, Avista attempted to
apply a dynamic-DSM using the Sendout model, but the
company determined an alternate method would be
necessary due to current model constraints. As outlined in
Avista’s 2019-2020 action plan, the next IRP will contain a
dynamic DSM program structure utilizing new analytics.
Avista intends to recreate its Sendout model and inputs and
transform it into a new Excel-based tool. This new tool and
methodology will allow flexibility to model DSM and other
potential supply side resources on a case by case basis.

Staff suggests Avista discuss whether the company will use
individual or bundling of DSM measures, including
grouping by dollars or efficiency levels. Avista’s departure
from its current modeling also will allow for a unique
opportunity for comparison of methodologies. Staff also
requests the company evaluate its deterministic and dynamic
DSM tools, including the results and benefits of each
methodology.

Carbon costs. Based on the initial proposed carbon
legislation in Senate Bill 6203, Avista modelled Washington
carbon costs at $10 per MTCO2e starting in 2019 and rising
to $30 per MTCO2e by 2030. Further, the company
analyzed three carbon sensitivities and associated impacts on
demand forecasts to address the uncertainty about carbon
legislation. Staff is pleased Avista introduced a new risk
scenario in its 2018 IRP: 80% below 1990 emissions.

Staff notes that the low-priced natural gas, in addition to
carbon taxes or other programs, has led to a higher potential
for DSM measures as compared to the previous three IRP’s.
Further, Staff recognizes the uncertainties in carbon policy.
For the next IRP, Staff suggests the company consult the
Commission’s Acknowledgement Letter Attachment in its
2017 Electric IRP (Docket UE-161036), where emissions
price modelling is discussed, including the cost of risk of
future greenhouse gas regulation, in addition to known
regulations.

Supply resource comparison. For this IRP, the only case
that identifies a resource deficiency is the High Growth/Low
Price scenario. At Staff’s request, Avista added Tables 7.2
and 7.3 to this IRP, which includes costs/rates as well as
availability. Staff appreciates Avista’s response to this
request.

2018 Natural Gas IRP Appendix
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Added specific
language to
action item.
Avista will model
on an individual
level of DSM
measure

Added to 2020

Avista Natural

Gas IRP Action
Item

Added detail and
explanation
within the
chapter
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Renewable natural gas (RNG). Effective July 1, 2018,

House Bill 2580 became law and promotes the sustainable

development of RNG supply. For the first time in its natural

gas IRP, the company identified RNG as a “solve” where

landfill RNG is selected as a resource in Idaho. In addition Added detail and

to Tables 7.2 and 7.3, staff requests additional narrative explanation

regarding subsidies that may make RNG-qualified within the

renewable fuel a least-cost optimization solution, which may chapter

further contribute to the decarbonization of Avista’s natural

gas system. Additional data and discussion regarding the

company’s RNG resource cost assumptions, including

subsidies, rates, plant efficiency and size would be helpful.

Reconcile peak planning standard and natural gas

optimization. Avista’s planning standard is determined

using the coldest day on record for each service area, which

is an aggressive planning standard given a temperature

“experienced rarely, or only once.” Further, there is a high

correlation between usage and temperature, as depicted in

the company’s use-per-customer forecast in Figure 2.2. In

this IRP, slightly higher customer growth continues to be

offset by lower use-per-customer and an increased amount

of DSM, which has eliminated the need for Avista to acquire

additional supply-side resources. Added to 2020
Avista Natural

Yet the company continues to realize unutilized resources Gas IRP Action

like supply, transportation, storage and capacity—when Item

combined, create valuable Avista products. With its ongoing

surplus and well-positioned resources exceeding system

demand, Staff suggests providing additional information on

optimization benefits, and also analyzing potential risk

exposure in its next IRP. Further, Staff recommends

discussing with its Advisory Group whether its current

coldest day on record planning standard continues to be a

prudent long-term planning approach. The company could

look at peer utilities in with similar climate and compare

Avista’s planning approach.

7 - Alternate
Scenarios,
Portfolios,
Stochastic

Analysis

9 - Action Plan

Avista Corp 2018 Natural Gas IRP Appendix 5
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APPENDIX 1.1: AVISTA CORPORATION 2020 NATURAL GAS INTEGRATED
RESOURCE PLAN WORK PLAN

IRP WORK PLAN REQUIREMENTS

Section 480-90-238 (4), of the natural gas Integrated Resource Plan (“IRP”) rules, specify requirements for
the IRP Work Plan:

Not later than twelve months prior to the due date of a plan, the utility must provide a work
plan for informal commission review. The work plan must outline the content of the
integrated resource plan to be developed by the utility and the method for assessing
potential resources.

Additionally, Section 480-90-238 (5) of the WAC states:

The work plan must outline the timing and extent of public participation.

OVERVIEW

This Work Plan outlines the process Avista will follow to complete its 2020 Natural Gas IRP by August
31, 2020. Avista uses a public process to obtain technical expertise and guidance throughout the planning
period via Technical Advisory Committee (TAC) meetings. The TAC will be providing input into
assumptions, scenarios, and modeling techniques.

PROCESS

The 2020 IRP process will be similar to that used to produce the previously published plan. Avista will use
SENDOUT® (a PC based linear programming model widely used to solve natural gas supply and
transportation optimization questions) to develop the risk adjusted least-cost resource mix for the 20 year
planning period.

This plan will continue to include demand analysis, demand side management and avoided cost
determination, existing and potential supply-side resource analysis, resource integration and alternative
sensitivities and scenario analysis.

Additionally, Avista intends to incorporate action plan items identified in the 2018 Natural Gas IRP
including more detailed demand analysis regarding use per customer, demand side management results and
possible price elastic responses to evolving economic conditions, an updated assessment of conservation
potential in our service territories, consideration of alternate forecasting methodologies, and the changing
landscape of natural gas supply (i.e. shale gas, Canadian exports, and US LNG exports) and its implications
to the planning process. Further details about Avista’s process for determining the risk adjusted least-cost
resource mix is shown in Exhibit 1.

Avista Corp 2018 Natural Gas IRP Appendix 6
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TIMELINE
The following is Avista’s TENTATIVE 2020 Natural Gas IRP timeline:
August 31, 2019 Work Plan filed with WUTC
October 2019 through April Technical Advisory Committee meetings (exact meeting dates
2020 subject to change). Meeting topics will include:
October 24 Economic Drivers, Demand Forecast, and
Demand Side Management, Market Dynamics
January 23 Existing Infrastructure and Supply Side Resources
Scenario Analysis, SENDOUT® Preliminary
March 25 Results, and Natural Gas Prices
. SENDOUT® Final Results and Draft Document
April 29 . .
Discussion
May 31, 2020 Draft of IRP document to TAC
June 30, 2020 Comments on draft due back to Avista
July 2020 TAC final review meeting (if necessary)
August 31, 2020 File finalized IRP document
Avista Corp 2018 Natural Gas IRP Appendix 7

Page 11 of 829



EXHIBIT 1:

Gate Station
Analysis

Demand Forecast by Area and Class

Price Curve
Analysis

Customer counts
Use per customer

\Elasticitv

/
~

Gas Prices

\ 4

Basis differential
Volatility

\Seasonal Soreads

Existing Supply-Side Resources
Costs

kOperational Characteristics

9%

Demand-Side Resources

e Assess DSM resource options
e Integrate DSM in resource
portfolio through Dynamic DSM

Planning
Standard Review

—>

Weather
20-year NOAA average by area plus
Peak Dav weather

Key Considerations
. Resource Cost
e  Peakvs. Base Load
. Lead Time Requirements
e  Resource Usefulness

AVISTA’S 2020 NATURAL GAS IRP MODELING PROCESS

Exh. JM-2

APPENDIX - CHAPTER 1

Optim

SENDOUT®
Run
Identify when and where

deficiencies occur in the 20-
year planning period.

ization

v

Enter all Future Resource Options:

e  “Lumpiness” of Resource Options
Sensitivity/Scenario
Analysis
Determine Base [¢ e  Customer
Case Scenario Counts
e  Useper
customer
e DSM
e  Monte Carlo
AJ . Etc.
Avoided Cost

Determination

Supply-Side Demand-
\ 4
SENDOUT® What's Best
Optimization Solver
Run Solve scenarios
< based on demand-
Solve for deficiencies and side management
incorporate those into the measures
< least costs resource mix
for the 20-year period.
\ Compile Data and Write

Avista Corp

the IRP Document.

2018 Natural Gas IRP Appendix

8
Page 12 of 829




Exh. JM-2

APPENDIX - CHAPTER 1

APPENDIX 1.2: WASHINGTON PuBLIC UTILITY CoMMISSION IRP POLICIES AND
GUIDELINES — WAC 480-90-238

Rule

Requirement

Plan
Citation

WAC 480-90-238(4)

Work plan filed no later than 12
months before next IRP due date.

Work plan submitted to the WUTC
on August 31, 2017, See
attachment to this Appendix 1.1.

WAC 480-90-238(4)

Work plan outlines content of IRP.

See work plan attached to this
Appendix 0.1.

WAC 480-90-238(4)

Work plan outlines method for
assessing potential resources. (See
LRC analysis below)

See Appendix 1.1.

WAC 480-90-238(5)

Work plan outlines timing and extent of
public participation.

See Appendix 1.1.

WAC 480-90-238(4)

Integrated resource plan submitted
within two years of previous plan.

Last Integrated Resource Plan was
submitted on August 31, 2016

WAC 480-90-238(5)

Commission issues notice of public
hearing after company files plan for
review.

TBD

WAC 480-90-238(5)

Commission holds public hearing.

TBD

WAC 480-90-238(2)(a)

Plan describes mix of natural gas
supply resources.

See Chapter 4 on Supply Side
Resources

WAC 480-90-238(2)(a)

Plan describes conservation supply.

See Chapter 3 on Demand Side
Resources

WAC 480-90-238(2)(a)

Plan addresses supply in terms of
current and future needs of utility and
ratepayers.

See Chapter 4 on Supply Side
Resources and Chapter 6
Integrated Resource Portfolio

WAC 480-90-
238(2)(a)&(b)

Plan uses lowest reasonable cost
(LRC) analysis to select mix of
resources.

See Chapters 3 and 4 for Demand
and Supply Side Resources.
Chapters 6 and 7 details how
Demand and Supply come
together to select the least
cost/best risk portfolio for
ratepayers.

WAC 480-90-238(2)(b)

LRC analysis considers resource
costs.

See Chapters 3 and 4 for Demand
and Supply Side Resources.
Chapters 6 and 7 details how
Demand and Supply come
together to select the least
cost/best risk portfolio for
ratepayers.

WAC 480-90-238(2)(b)

LRC analysis considers market-
volatility risks.

See Chapter 4 on Supply Side
Resources

WAC 480-90-238(2)(b)

LRC analysis considers demand side
uncertainties.

See Chapter 2 Demand
Forecasting

WAC 480-90-238(2)(b)

LRC analysis considers resource
effect on system operation.

See Chapter 4 and Chapter 6

WAC 480-90-238(2)(b)

LRC analysis considers risks
imposed on ratepayers.

See Chapter 4 procurement plan
section. We seek to minimize but
cannot eliminate price risk for our
customers.

WAC 480-90-238(2)(b)

LRC analysis considers public
policies regarding resource preference

See Chapter 2 demand scenarios

Avista Corp

2018 Natural Gas IRP Appendix
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adopted by Washington state or
federal government.
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WAC 480-90-238(2)(b)

LRC analysis considers cost of risks
associated with environmental effects
including emissions of carbon dioxide.

See Chapters 2 and 6 on demand
scenarios and Integrated Resource
Portfolio

WAC 480-90-238(2)(b)

LRC analysis considers need for
security of supply.

See Chapter 4 on Supply Side
Resources

Rule

Requirement

Plan Citation

WAC 480-90-238(2)(c)

Plan defines conservation as any
reduction in natural gas consumption
that results from increases in the
efficiency of energy use or distribution.

See Chapter 3 on Demand Side
Resources

WAC 480-90-238(3)(a)

Plan includes a range of forecasts of
future demand.

See Chapter 2 on Demand
Forecast

WAC 480-90-238(3)(a)

Plan develops forecasts using
methods that examine the effect of
economic forces on the consumption
of natural gas.

See Chapter 2 on Demand
Forecast

WAC 480-90-238(3)(a)

Plan develops forecasts using
methods that address changes in the
number, type and efficiency of natural
gas end-uses.

See Chapter 2 on Demand
Forecast

WAC 480-90-238(3)(b)

Plan includes an assessment of
commercially available conservation,
including load management.

See Chapter 3 on Demand Side
Management including demand
response section.

WAC 480-90-238(3)(b)

Plan includes an assessment of
currently employed and new policies
and programs needed to obtain the
conservation improvements.

See Chapter 3 and Appendix 3.1.

WAC 480-90-238(3)(c)

Plan includes an assessment of
conventional and commercially
available nonconventional gas
supplies.

See Chapter 4 on Supply Side
Resources

WAC 480-90-238(3)(d)

Plan includes an assessment of
opportunities for using company-
owned or contracted storage.

See Chapter 4 on Supply Side
Resources

WAC 480-90-238(3)(e)

Plan includes an assessment of
pipeline transmission capability and
reliability and opportunities for
additional pipeline transmission
resources.

See Chapter 4 on Supply Side
Resources

WAC 480-90-238(3)(f)

Plan includes a comparative evaluation
of the cost of natural gas purchasing
strategies, storage options, delivery
resources, and improvements in
conservation using a consistent
method to calculate cost-effectiveness.

See Chapter 3 on Demand Side
Resources and Chapter 4 on
Supply Side Resources

WAC 480-90-238(3)(g)

Plan includes at least a 10 year long-
range planning horizon.

Our plan is a comprehensive 20
year plan.

WAC 480-90-238(3)(g)

Demand forecasts and resource
evaluations are integrated into the long
range plan for resource acquisition.

Chapter 6 Integrated Resource
Portfolio details how demand and
supply come together to form the
least cost/best risk portfolio.

WAC 480-90-238(3)(h)

Plan includes a two-year action plan
that implements the long range plan.

See Section 9 Action Plan

Avista Corp

2018 Natural Gas IRP Appendix
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WAC 480-90-238(3)(i)

Plan includes a progress report on the
implementation of the previously filed
plan.

Exh. JM-2
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See Section 9 Action Plan

WAC 480-90-238(5)

Plan includes description of
consultation with commission staff.
(Description not required)

See Section 1 Introduction

WAC 480-90-238(5)

Plan includes description of completion
of work plan. (Description not required)

See Appendix 1.1.

Avista Corp

2018 Natural Gas IRP Appendix
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APPENDIX 1.2: IDAHO PusLIc UTILITY CommMmissION IRP POLICIES AND
GUIDELINES — ORDER NO. 2534

DESCRIPTION OF REQUIREMENT

FULLFILLMENT OF REQUIREMENT

Purpose and Process. Each gas utility regulated by
the Idaho Public Utilities Commission with retail
sales of more than 10,000,000,000 cubic feet in a
calendar year (except gas utilities doing business
in Idaho that are regulated by contract with a
regulatory commission of another State) has the
responsibility to meet system demand at least cost
to the utility and its ratepayers. Therefore, an
“integrated resource plan” shall be developed by
each gas utility subject to this rule.

Avista prepares a comprehensive 20 year
Integrated Resource Plan every two years.
Avista will be filing its 2018 IRP on or before
August 31, 2018.

Definition. Integrated resource planning.
“Integrated resource planning” means planning by
the use of any standard, regulation, practice, or
policy to undertake a systematic comparison
between demand-side management measures and
the supply of gas by a gas utility to minimize life-
cycle costs of adequate and reliable utility services
to gas customers. Integrated resource planning
shall take into account necessary features for
system operation such as diversity, reliability,
dispatchability, and other factors of risk and shall
treat demand and supply to gas consumers on a
consistent and integrated basis.

Avista's IRP brings together dynamic
demand forecasts and matches them against
demand-side and supply-side resources in
order to evaluate the least cost/best risk
portfolio for its core customers. While the
primary focus has been to ensure customer's
needs are met under peak or design weather
conditions, this process also evaluates the
resource portfolio under normal/average
operating conditions. The IRP provides the
framework and methodology for evaluating
Avista's natural gas demand and resources.

Elements of Plan. Each gas utility shall submit to
the Commission on a biennial basis an integrated
resource plan that shall include:

2018 IRP to be filed on or before August 31,
2018. The last IRP was filed on August 31,
2016.

A range of forecasts of future gas demand in firm
and interruptible markets for each customer class
for one, five, and twenty years using methods that
examine the effect of economic forces on the
consumption of gas and that address changes in
the number, type and efficiency of gas end-uses.

See Chapter 2 - Demand Forecasts and
Appendix 2 et.al. for a detailed discussion of
how demand was forecasted for this IRP.

An assessment for each customer class of the
technically feasible improvements in the efficient
use of gas, including load management, as well as
the policies and programs needed to obtain the
efficiency improvements.

See Chapter 3 - Demand Side
Management and DSM Appendices 3 et.al.
for detailed information on the DSM potential
evaluated and selected for this IRP and the
operational implementation process.

Avista Corp

2018 Natural Gas IRP Appendix 12
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An analysis for each customer class of gas supply
options, including: (1) a projection of spot market
versus long-term purchases for both firm and
interruptible markets; (2) an evaluation of the
opportunities for using company-owned or
contracted storage or production; (3) an analysis of
prospects for company participation in a gas futures
market; and (4) an assessment of opportunities for
access to multiple pipeline suppliers or direct
purchases from producers.

See Chapter 4 - Supply-Side Resources for
details about the market, storage, and
pipeline transportation as well as other
resource options considered in this IRP. See
also the procurement plan section in this
same chapter for supply procurement
strategies.

A comparative evaluation of gas purchasing
options and improvements in the efficient use of
gas based on a consistent method for calculating
cost-effectiveness.

See Methodology section of Chapter 3 -
Demand-Side Resources where we
describe our process on how demand-side
and supply-side resources are compared on
par with each other in the SENDOUT®
model. Chapter 3 also includes how results
from the IRP are then utilized to create
operational business plans. Operational
implementation may differ from IRP results
due to modeling assumptions.

The integration of the demand forecast and
resource evaluations into a long-range (e.g.,
twenty-year) integrated resource plan describing
the strategies designed to meet current and future
needs at the lowest cost to the utility and its
ratepayers.

See Chapter 6 - Integrated Resource
Portfolio for details on how we model
demand and supply coming together to
provide the least cost/best risk portfolio of
resources.

A short-term (e.g., two-year) plan outlining the
specific actions to be taken by the utility in
implementing the integrated resource plan.

See Chapter 9 - Action Plan for actions to
be taken in implementing the IRP.

Relationship Between Plans. All plans following the
initial integrated resource plan shall include a
progress report that relates the new plan to the
previously filed plan.

Avista strives to meet at least bi-annually with
Staff and/or Commissioners to discuss the
state of the market, procurement planning
practices, and any other issues that may
impact resource needs or other analysis
within the IRP.

Plans to Be Considered in Rate Cases. The
integrated resource plan will be considered with
other available information to evaluate the
performance of the utility in rate proceedings before
the Commission.

We prepare and file our plan in part to
establish a public record of our plan.

Public Participation. In formulating its plan, the gas
utility must provide an opportunity for public
participation and comment and must provide
methods that will be available to the public of
validating predicted performance.

Avista held four Technical Advisory
Committee meetings beginning in January
and ending in April. See Chapter 1 -
Introduction for more detail about public
participation in the IRP process.

Avista Corp
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Legal Effect of Plan. The plan constitutes the base
line against which the utility's performance will
ordinarily be measured. The requirement for
implementation of a plan does not mean that the
plan must be followed without deviation. The
requirement of implementation of a plan means that
a gas utility, having made an integrated resource
plan to provide adequate and reliable service to its
gas customers at the lowest system cost, may and
should deviate from that plan when presented with
responsible, reliable opportunities to further lower
its planned system cost not anticipated or identified
in existing or earlier plans and not undermining the
utility's reliability.

See section titled "Avista's Procurement
Plan" in Chapter 4 - Supply-Side
Resources. Among other details we discuss
plan revisions in response to changing
market conditions.

In order to encourage prudent planning and prudent
deviation from past planning when presented with
opportunities for improving upon a plan, a gas
utility's plan must be on file with the Commission
and available for public inspection. But the filing of
a plan does not constitute approval or disapproval
of the plan having the force and effect of law, and
deviation from the plan would not constitute
violation of the Commission's Orders or rules. The
prudence of a utility's plan and the utility's prudence
in following or not following a plan are matters that
may be considered in a general rate proceeding or
other proceedings in which those issues have been
noticed.

See also section titled "Alternate Supply-Side
Scenarios" in Chapter 6 - Integrated
Resource Portfolio where we discuss
different supply portfolios that are responsive
to changing assumptions about resource
alternatives.
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APPENDIX 1.2: OREGON PuBLIC UTILITY COMMISSION IRP STANDARD AND

GUIDELINES — ORDER 07-002

Guideline 1: Substantive Requirements

1.a.1 | All resources must be evaluated on
a consistent and comparable basis.

All resource options considered, including demand-
side and supply-side are modeled in SENDOUT®
utilizing the same common general assumptions,
approach and methodology.

1.a.2 | All known resources for meeting the
utility’s load should be considered,
including supply-side options which
focus on the generation, purchase
and transmission of power — or gas
purchases, transportation, and
storage — and demand-side options
which focus on conservation and
demand response.

Avista considered a range of resources including
demand-side management, distribution system
enhancements, capacity release recalls, interstate
pipeline transportation, interruptible customer supply,
and storage options including liquefied natural gas.
Chapter 3 and Appendix 3.1 documents Avista’s
demand-side management resources considered.
Chapter 4 and Appendix 6.3 documents supply-side
resources. Chapter 6 and 7 documents how Avista
developed and assessed each of these resources.

1.a.3 | Utilities should compare different
resource fuel types, technologies,
lead times, in-service dates,
durations and locations in portfolio
risk modeling.

Avista considered various combinations of
technologies, lead times, in-service dates, durations,
and locations. Chapter 6 provides details about the
modeling methodology and results. Chapter 4
describes resource attributes and Appendix 6.3
summarizes the resources’ lead times, in-service
dates and locations.

1.a.4 | Consistent assumptions and
methods should be used for
evaluation of all resources.

Appendix 6.2 documents general assumptions used in
Avista’s SENDOUT® modeling software. All portfolio
resources both demand and supply-side were
evaluated within SENDOUT® using the same sets of
inputs.

1.a.5 | The after-tax marginal weighted-
average cost of capital (WACC)
should be used to discount all future
resource costs.

Avista applied its after-tax WACC of 4.36% to discount
all future resource costs. (See general assumptions at
Appendix 6.2)

1.b.1 | Risk and uncertainty must be
considered. Electric utilities only

Not Applicable

1.b.2 | Risk and uncertainty must be
considered. Natural gas utilities
should consider demand (peak,
swing and base-load), commodity
supply and price, transportation
availability and price, and costs to
comply with any regulation of
greenhouse gas (GHG) emissions.

Risk and uncertainty are key considerations in long
term planning. In order to address risk and
uncertainties a wide range of sensitivity, scenario and
portfolio analysis is completed. A description of risk
associated with each scenario is included in Appendix
2.6.

One of the key risks is the “flat demand” risk as
described in Chapter 1. Avista performed 15
sensitivities on demand. From there five demand
scenarios were developed (Table 1.1) for SENDOUT®
modeling purposes. Monthly demand coefficients were
developed for base, heating demand while peak
demand was contemplated through modeling a
weather planning standard of the coldest day on
record (see heating degree day data in Appendix 2.4).

Avista Corp 2018 Natural Gas IRP Appendix
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Avista evaluated several price forecasts and selected
high, medium and low price scenarios for modeling
purposes. The annual average prices are then
weighted by month using fundamental forecast data.
Additionally, the Henry Hub price forecasts are basis
adjusted using the same fundamental forecast data.

Four supply scenarios were also evaluated, see Table
4.3. These supply scenarios were combined with
demand scenarios in order to establish portfolios for
evaluation. Ultimately 9 portfolios were evaluated
(See Table 6.3 for the PVRR results).

Avista stochastic modeling techniques for price and
weather variables to analyze weather sensitivity and
to quantify the risk to customers under varying price
environments. While there continues to be some
uncertainty around GHG emission, Avista considered
GHG emissions regulatory compliance costs in
Appendix 3.2. As currently modeled, we include a
carbon adder to our price curve to capture the costs of
emission regulation.

Utilities should identify in their plans
any additional sources of risk and
uncertainty.

Avista evaluated additional risks and uncertainties.
Risks associated with the planning environment are
detailed in Chapter 0 Introduction. Avista also
analyzed demand risk which is detailed in Chapter 2.
Chapter 3 discusses the uncertainty around how much
DSM is achievable. Supply-side resource risks are
discussed in Chapter 4. Chapter 6 and 7 discusses
the variables modeled for scenario and stochastic risk
analysis.

1c | The primary goal must be the Avista evaluated cost/risk tradeoffs for each of the risk
selection of a portfolio of resources analysis portfolios considered. See Chapter 5 and 6
with the best combination of plus supporting information in Appendix 2.6 for
expected costs and associated risks | Avista’s portfolio risk analysis and determination of the
and uncertainties for the utility and preferred portfolio.
its customers.
The planning horizon for analyzing Avista used a 20-year study period for portfolio
resource choices should be at least | modeling. Avista contemplated possible costs beyond
20 years and account for end the planning period that could affect rates including
effects. Utilities should consider all end effects such as infrastructure decommission costs
costs with a reasonable likelihood of | and concluded there were no significant costs
being included in rates over the long | reasonably likely to impact rates under different
term, which extends beyond the resource selection scenarios.
planning horizon and the life of the
resource.
Utilities should use present value of | Avista’'s SENDOUT® modeling software utilizes a
revenue requirement (PVRR) as the | PVRR cost metric methodology applied to both long
key cost metric. The plan should and short-lived resources.
include analysis of current and
estimated future costs of all long-
lived resources such as power
plants, gas storage facilities and
pipelines, as well as all short-lived
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resources such as gas supply and
short-term power purchases.
To address risk, the plan should Avista, through its stochastic analysis, modeled 200
include at a minimum: 1) Two scenarios around varying gas price inputs via Monte
measures of PVRR risk: one that Carlo iterations developing a distribution of Total 20
measures the variability of costs and | year cost estimates utilizing SENDOUT®’s PVRR
one that measures the severity of methodology. Chapter 7 further describes this
bad outcomes. 2) Discussion of the | analysis. The variability of costs is plotted against the
proposed use and impact on costs Expected Case while the scenarios beyond the 95t
and risks of physical and financial percentile capture the severity of outcomes. Chapter 4
hedging. discusses Avista’s physical and financial hedging
methodology.
The utility should explain in its plan Chapter 4, 5, 6, and 7 describe various specific
how its resource choices resource considerations and related risks, and
appropriately balance cost and risk. | describes what criteria we used to determine what
resource combinations provide an appropriate balance
between cost and risk.
1d | The plan must be consistent with Avista considered current and expected state and
the long-run public interest as federal energy policies in portfolio modeling. Chapter
expressed in Oregon and federal 6 describes the decision process used to derive
energy policies. portfolios, which includes consideration of state
resource policy directions.
Guideline 2: Procedural Requirements
2a | The public, including other utilities, Chapter 1 provides an overview of the public process
should be allowed significant and documents the details on public meetings held for
involvement in the preparation of the | the 2018 IRP. Avista encourages participation in the
IRP. Involvement includes development of the plan, as each party brings a
opportunities to contribute unique perspective and the ability to exchange
information and ideas, as well as to | information and ideas makes for a more robust plan.
receive information. Parties must
have an opportunity to make
relevant inquiries of the utility
formulating the plan.
While confidential information must | The entire IRP, as well as the TAC process, includes
be protected, the utility should make | all of the non-confidential information the company
public, in its plan, any non- used for portfolio evaluation and selection. Avista also
confidential information that is provided stakeholders with non-confidential
relevant to its resource evaluation information to support public meeting discussions via
and action plan. email. The document and appendices will be available
on the company website for viewing.
The utility must provide a draft IRP Avista distributed a draft IRP document for external
for public review and comment prior | review to all TAC members on July 2, 2018 and
to filing a final plan with the requested comments by July 13, 2018.
Commission.
Guideline 3: Plan Filing, Review and Updates
3a | Utility must file an IRP within two This Plan complies with this requirement as the 2016
years of its previous IRP Natural Gas IRP was acknowledged on March 21,
acknowledgement order. 2017.
3b | Utility must present the results of its | Avista will work with Staff to fulfill this guideline
filed plan to the Commission at a following filing of the IRP.
public meeting prior to the deadline
for written public comment.
3c | Commission staff and parties should | Pending
complete their comments and
Avista Corp 2018 Natural Gas IRP Appendix
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recommendations within six months
of IRP filing

3d

The Commission will consider
comments and recommendations on
a utility’s plan at a public meeting
before issuing an order on
acknowledgment. The Commission
may provide the utility an
opportunity to revise the plan before
issuing an acknowledgment order

Pending

3e

The Commission may provide
direction to a utility regarding any
additional analyses or actions that
the utility should undertake in its
next IRP.

Pending

3f

Each utility must submit an annual
update on its most recently
acknowledged plan. The update is
due on or before the
acknowledgment order anniversary
date. Once a utility anticipates a
significant deviation from its
acknowledged IRP, it must file an
update with the Commission, unless
the utility is within six months of
filing its next IRP. The utility must
summarize the update at a
Commission public meeting. The
utility may request acknowledgment
of changes in proposed actions
identified in an update

The annual update was submitted on March 1, 2018.
The filing was primarily an informational filing only as
Avista intends to file an updated IRP by August 31,
2018. In addition to the filing, Avista has provided
updates and comparisons to its 2016 IRP during its
2018 IRP TAC meetings held on January 25, 2018,
February 22, 2018, March 29, 2018, and May 10,
2018, in which Commission Staff and other TAC
members were present. In addition the Company
provided an update during its Natural Gas Quarterly
update meeting held on August 15, 2018. No request
for acknowledgement was required as no significant
deviation from the 2016 IRP was anticipated.

39

Unless the utility requests
acknowledgement of changes in
proposed actions, the annual update
is an informational filing that:

n Describes what actions the utility
has taken to implement the plan;
Provides an assessment of what
has changed since the
acknowledgment order that
affects the action plan, including
changes in such factors as load,
expiration of resource contracts,
supply-side and demand-side
resource acquisitions, resource
costs, and transmission
availability; and

Justifies any deviations from the
acknowledged action plan.

The updates described in 3f above explained changes
since acknowledgment of the 2016 IRP and an update
of emerging planning issues. The updates did not
request acknowledgement of any changes.

Guide

line 4: Plan Components

At a minimum, the plan must include
the following
elements:
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4a | An explanation of how the utility met | This table summarizes guideline compliance by
each of the substantive and providing an overview of how Avista met each of the
procedural requirements. substantive and procedural requirements for a natural
gas IRP.
4b | Analysis of high and low load growth | Avista developed six demand growth forecasts for
scenarios in addition to stochastic scenario analysis. Stochastic variability of demand
load risk analysis with an was also captured in the risk analysis. Chapter 2
explanation of major assumptions. describes the demand forecast data and Chapter 7
provides the scenario and risk analysis results.
Appendix 5 details major assumptions.
4c | For electric utilities only Not Applicable
4d | A determination of the peaking, Figures 6, 7, and 8 summarize graphically projected
swing and base-load gas supply and | annual peak day demand and the existing and
associated transportation and selected resources by year to meet demand for the
storage expected for each year of expected case. Appendix 6.1 and 6.2 summarizes the
the plan, given existing resources; peak day demand for the other demand scenarios.
and identification of gas supplies
(peak, swing and base-load),
transportation and storage needed
to bridge the gap between expected
loads and resources.
4e | ldentification and estimated costs of | Chapter 3 and Appendix 3.1 identify the demand-side
all supply-side and demand-side potential included in this IRP. Chapter 4 and 6 and
resource options, taking into Appendix 6.3 identify the supply-side resources.
account anticipated advances in
technology
4f | Analysis of measures the utility Chapter 6 and 7 discuss the modeling tools, customer
intends to take to provide reliable growth forecasting and cost-risk considerations used
service, including cost-risk tradeoffs. | to maintain and plan a reliable gas delivery system.
These Chapters also capture a summary of the
reliability analysis process demonstrated at the
second TAC meeting.
Chapter 4 discusses the diversified infrastructure and
multiple supply basin approach that acts to mitigate
certain reliability risks. Appendix 2.6 highlights key
risks associated with each portfolio.
4g | Identification of key assumptions Appendix 7 and Chapter 7 describe the key
about the future (e.g. fuel prices and | assumptions and alternative scenarios used in this
environmental compliance costs) IRP.
and alternative scenarios
considered.
4h | Construction of a representative set | This Plan documents the development and results for
of resource portfolios to test various | portfolios evaluated in this IRP (see Table 4.3 for
operating characteristics, resource supply scenarios considered).
types, fuels and sources,
technologies, lead times, in-service
dates, durations and general
locations - system-wide or delivered
to a specific portion of the system.
4i Evaluation of the performance of the | We evaluated our candidate portfolio by performing
candidate portfolios over the range stochastic analysis using SENDOUT® varying price
of identified risks and uncertainties. | under 200 different scenarios. Additionally, we test
the portfolio of options with the use of SENDOUT®
under deterministic scenarios where demand and
price vary. For resources selected, we assess other
risk factors such as varying lead times required and
Avista Corp 2018 Natural Gas IRP Appendix
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potential for cost overruns outside of the amounts
included in the modeling assumptions.
4j Results of testing and rank ordering | Avista’s four distinct geographic Oregon service
of the portfolios by cost and risk territories limit many resource option synergies which
metric, and interpretation of those inherently reduces available portfolio options.
results. Feasibility uncertainty, lead time variability and
uncertain cost escalation around certain resource
options also reduce reasonably viable options.
Chapter 4 describes resource options reviewed
including discussion on uncertainties in lead times and
costs as well as viability and resource availability (e.g.
LNG). Appendix 6.3 summarizes the potential
resource options identifying investment and variable
costs, asset availability and lead time requirements
while results of resources selected are identified in
Table 6.5 as well as graphically presented in Figure
6.18 and 6.19 for the Expected Case and Appendix
7.1 for the High Growth case.
4k | Analysis of the uncertainties See the responses to 1.b above.
associated with each portfolio
evaluated
4] Selection of a portfolio that Avista evaluated cost/risk tradeoffs for each of the risk
represents the best combination of analysis portfolios considered. Chapter 6 and
cost and risk for the utility and its Appendix 2.6 show the company’s portfolio risk
customers analysis, as well as the process and determination of
the preferred portfolio.
4m | Identification and explanation of any | This IRP is presumed to have no inconsistencies.
inconsistencies of the selected
portfolio with any state and federal
energy policies that may affect a
utility's plan and any barriers to
implementation
4n | An action plan with resource Chapter 9 presents the IRP Action Plan with focus on
activities the utility intends to the following areas:
undertake over the next two to four 1 Modeling
years to acquire the identified n Supply/capacity/distribution
resources, regardless of whether - Forecasting
the activity was acknowledgedina | I Regulatory communication
previous IRP, with the key attributes | I DSM
of each resource specified as in
portfolio testing.
Guideline 5: Transmission
5 Portfolio analysis should include Not applicable to Avista’s gas utility operations.
costs to the utility for the fuel
transportation and electric
transmission required for each
resource being considered. In
addition, utilities should consider
fuel transportation and electric
transmission facilities as resource
options, taking into account their
value for making additional
purchases and sales, accessing
less costly resources in remote
Avista Corp 2018 Natural Gas IRP Appendix
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locations, acquiring alternative fuel
supplies, and improving reliability.
Guideline 6: Conservation
6a | Each utility should ensure that a AEG performed a conservation potential assessment
conservation potential study is study for our 2018 IRP. A discussion of the study is
conducted periodically for its entire included in Chapter 3. The full study document is in
service territory. Appendix 3.1. Avista incorporates a comprehensive
assessment of the potential for utility acquisition of
energy-efficiency resources into the regularly-
scheduled Integrated Resource Planning process.
6b | To the extent that a utility controls A discussion on the treatment of conservation
the level of funding for conservation | programs is included in Chapter 3 while selection
programs in its service territory, the | methodology is documented in Chapter 6. The action
utility should include in its action plan details conservation targets, if any, as developed
plan all best cost/risk portfolio through the operational business planning process.
conservation resources for meeting | These targets are updated annually, with the most
projected resource needs, current avoided costs. Given the challenge of the low
specifying annual savings targets. cost environment, current operational planning and
program evaluation is still underway and targets for
Oregon have not yet been set.
6c | To the extent that an outside party Not applicable. See the response for 6.b above.
administers conservation programs
in a utility's service territory at a
level of funding that is beyond the
utility's control, the utility should: 1)
determine the amount of
conservation resources in the best
cost/ risk portfolio without regard to
any limits on funding of conservation
programs; and 2) identify the
preferred portfolio and action plan
consistent with the outside party's
projection of conservation
acquisition.
Guideline 7: Demand Response
7 Plans should evaluate demand response resources, Avista has periodically evaluated
including voluntary rate programs, on par with other conceptual approaches to
options for meeting energy, capacity, and transmission meeting capacity constraints
needs (for electric utilities) or gas supply and using demand-response and
transportation needs (for natural gas utilities). similar voluntary programs.
Technology, customer
characteristics and cost issues
are hurdles for developing
effective programs. See Chapter
3 Demand Response section for
more discussion.
Guideline 8: Environmental Costs
8 Utilities should include, in their base-case analyses, the Avista’s current direct gas
regulatory compliance costs they expect for CO2, NOx, distribution system infrastructure
S02, and Hg emissions. Utilities should analyze the does not result in any CO2, NOXx,
range of potential CO2 regulatory costs in Order No. 93- | SO2, or Hg emissions. Upstream
695, from $0 - $40 (19909%). In addition, utilities should gas system infrastructure
perform sensitivity analysis on a range of reasonably (pipelines, storage facilities, and
possible cost adders for NOx, SO2, and Hg, if applicable. | gathering systems) do produce
CO2 emissions via compressors
Avista Corp 2018 Natural Gas IRP Appendix
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used to pressurize and move gas
throughout the system. The
Environmental Externalities
discussion in Appendix 3.2
describes our analysis
performed. See also the
guidelines addendum reflecting
revised guidance for
environmental costs per Order
08-339.
Guideline 9: Direct Access Loads
9 An electric utility's load-resource balance should exclude | Not applicable to Avista’s gas
customer loads that are effectively committed to service utility operations.
by an alternative electricity supplier.
Guideline 10: Multi-state utilities
10 | Multi-state utilities should plan their generation and The 2018 IRP conforms to the
transmission systems, or gas supply and delivery, on an | multi-state planning approach.
integrated-system basis that achieves a best cost/risk
portfolio for all their retail customers.
Guideline 11: Reliability
11 Electric utilities should analyze reliability within the risk Avista’s storage and transport
modeling of the actual portfolios being considered. Loss resources while planned around
of load probability, expected planning reserve margin, meeting a peak day planning
and expected and worst-case unserved energy should standard, also provides
be determined by year for top-performing portfolios. opportunities to capture off
Natural gas utilities should analyze, on an integrated season pricing while providing
basis, gas supply, transportation, and storage, along with | system flexibility to meet swing
demand-side resources, to reliably meet peak, swing, and base-load requirements.
and base-load system requirements. Electric and natural | Diversity in our transport options
gas utility plans should demonstrate that the utility’s enables at least dual fuel source
chosen portfolio achieves its stated reliability, cost and options in event of a transport
risk objectives. disruption. For areas with only
one fuel source option the cost of
duplicative infrastructure is not
feasible relative to the risk of
generally high reliability
infrastructure.
Guideline 12: Distributed Generation
12 | Electric utilities should evaluate distributed Not applicable to Avista’s gas
generation technologies on par with other supply-side utility operations.
resources and should consider, and quantify where
possible, the additional benefits of distributed generation.
Guideline 13: Resource Acquisition
13a | An electric utility should: identify its proposed acquisition | Not applicable to Avista’s gas
strategy for each resource in its action plan; Assess the utility operations.
advantages and disadvantages of owning a resource
instead of purchasing power from another party; identify
any Benchmark Resources it plans to consider in
competitive bidding.
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13b | Natural gas utilities should either describe in the IRP A discussion of Avista’s
their bidding practices for gas supply and transportation, | procurement practices is detailed
or provide a description of those practices following IRP in Chapter 4.
acknowledgment.

Guideline 8: Environmental Costs

a. BASE CASE AND OTHER COMPLIANCE SCENARIOS: | Avista’s current direct gas
The utility should construct a base-case scenario to distribution system infrastructure
reflect what it considers to be the most likely regulatory does not result in any CO2, NOXx,
compliance future for carbon dioxide (CO3), nitrogen S02, or Hg emissions. Upstream
oxides, sulfur oxides, and mercury emissions. The utility | gas system infrastructure
also should develop several compliance scenarios (pipelines, storage facilities, and
ranging from the present COz2 regulatory level to the gathering systems) do produce
upper reaches of credible proposals by governing CO2 emissions via compressors
entities. Each compliance scenario should include a time | used to pressurize and move gas
profile of CO2 compliance requirements. The utility throughout the system.
should identify whether the basis of those requirements,
or “costs”, would be CO: taxes, a ban on certain types of | The Environmental Externalities
resources, or COz caps (with or without flexibility discussion in Appendix 3.2
mechanisms such as allowance or credit trading or a describes our process for
safety valve). The analysis should recognize significant | addressing these costs.
and important upstream emissions that would likely have
a significant impact on its resource decisions. Each
compliance scenario should maintain logical consistency,
to the extent practicable, between the CO: regulatory
requirements and other key inputs.

b. | TESTING ALTERNATIVE PORTFOLIOS AGAINST THE | The Environmental Externalities
COMPLIANCE SCENARIOS: The utility should discussion in Appendix 3.2
estimate, under each of the compliance scenarios, the describes our process for
present value of revenue requirement (PVRR) costs and | addressing these costs.
risk measures, over at least 20 years, for a set of
reasonable alternative portfolios from which the preferred
portfolio is selected. The utility should incorporate end-
effect considerations in the analyses to allow for
comparisons of portfolios containing resources with
economic or physical lives that extend beyond the
planning period. The utility should also modify projected
lifetimes as necessary to be consistent with the
compliance scenario under analysis. In addition, the
utility should include, if material, sensitivity analyses on a
range of reasonably possible regulatory futures for
nitrogen oxides, sulfur oxides, and mercury to further
inform the preferred portfolio selection.
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APPENDIX 2.1: ECONOMIC OUTLOOK AND CUSTOMER COUNT FORECAST

l. Service Area Economic Performance and Outlook

Avista’s core service area for natural gas includes Eastern Washington, Northern Idaho, and Southwest Oregon.
Smaller service islands are also located in rural South-Central Washington and Northeast Oregon. Our service area
is dominated by four metropolitan statistical areas (MSAs): the Spokane-Spokane Valley, WA MSA (Spokane-
Stevens counties); the Coeur d’Alene, ID MSA (Kootenai County); the Lewiston-Clarkson, ID-WA MSA (Nez Perce-
Asotin counties); the Medford, OR MSA (Jackson County); and Grants Pass, OR MSA (Josephine County). These
five MSAs represent the primary demand for Avista’s natural gas and account for 75% of both customers (i.e.,

meters) and load. The remaining 25% of customers and load are spread over low density rural areas in all three
states.

Figure 1: Employment and Population Recovery, December 2007- June 2018
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Data source: Employment from the BLS; population from the U.S. Census.

In the wake of the Great Recession, our service area recovered more slowly than the U.S. Although the U.S.
recession officially ended in June 2009 (dated by the National Bureau of Economic Research), our service area did
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not start a significant employment recovery until the second half of 2012 (Figure 1, top and bottom graph).
However, by the end of 2015, year-over-year employment growth exceeded U.S. growth and employment levels
returned to pre-recession levels. Due to strong employment growth in 2016 and 2017, the total percentage gain in
employment was roughly the same as the U.S. by the middle of 2018. As a result, service area population growth,
which is significantly influenced by in-migration through employment opportunities, continued to improve sense
the last IRP (Figure 2).

Figure 2: Avista MSA Annual Population Growth, 2005-2017
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In 2011, Avista’s MSA population growth fell to around 0.6%, the lowest since the late 1980s, but has increased to
around 1.7% by 2017. This is important because population growth is a significant contributor to overall customer
growth.

Figure 3 shows that compared to forecasted customer growth in the 2016 IRP, actual average customer growth in
WA-ID over the 2016-2017 period is considerably higher. This reflects (1) stronger than expected population
growth and (2) Avista’s LEAP gas conversion program in WA. The structure of the LEAP program, which expires in
September 2019, was unknown at the time of the 2016 IRP. In contrast, OR’s actual growth rate is slightly lower
than forecasted over the same period. This reflects actual population growth being lower than the forecast
assumption in the 2016 IRP. Given that average annual population forecast over this period was close to actual
growth, reflects a lower than expected level of conversions by existing households. This can be seen in Figure 4
(bottom graph) which shows that since 2015, customer growth in the OR service area is nearly identical to
population growth. The presence of significant conversions would generate customer growth that exceeds
population growth, as can be seen in WA-ID (top graph).

Given the impact of the LEAP program and stronger than expected population growth since 2016 IRP, this IRP
shows an upward revision of approximately 16,750 customers in WA-ID by 2037. That is, because the 2018 IRP
forecast is starting from a higher than expected base, this generates a higher forecast out to 2037. In contrast,
OR’s forecast shows approximately 4,700 few forecasted customers in 2037 compared to 2016 IRP. This change
reflects lower forecasted population growth compared to the 2016 IRP, especially | the Medford and Klamath
service regions. System-wide, this is an upward revision of approximately 13,500 customers. Figure 5 and Table 1
show the change in the customer forecast by for the system and by class between the 2016 and 2018 IRPs.

Avista Corp 2018 Natural Gas IRP Appendix 25
Page 29 of 829



Exh. JM-2

APPENDIX - CHAPTER 2

Figure 3: Comparison of 2014-IRP Customer Growth Forecasts to Actuals, 2016-2017
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Data source: Company data.
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Figure 4: Customer and Population Growth, 2005-2017
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Area Residential Commercial Industrial Total Change
WA-ID +16,174 +608 -32 +16,750
OR -4,755 +103 -2 -4,654
System +11,419 +711 -34 +12,906

Figure 5: Comparison IRP Forecasted Customer Growth in WA-ID and OR, 2017-2037
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Data source: Company data.

In past IRPs, the modeling approach for the majority of commercial customers assumed that residential customer
growth is a driver of commercial customer growth. This is still the case for ID and OR. The use of residential
customers as forecast driver for commercial customers reflects the historically high correlation between
residential and commercial customer growth rates. However, because of the LEAP program, residential customers
is no longer the primary driver in the commercial forecast in WA. The LEAP program altered the historical
relationship between residential and commercial customer growth because the program was not offered to
commercial customers. As a result, population has replaced residential customers as the direct driver of
commercial customer forecast.

The forecast for system-wide industrial customers is lower compared to the 2016 IRP. Approximately 90% of
industrial customers are in WA-ID. Figure 6 (top graph) shows total system-wide firm industrial customers since
2004. Following a sharp drop over the 2004-2006 period, firm industrial customers have remained stable at
around 260. Separating out WA-ID and OR (middle graph), the number of firm customers in WA-ID continuously
fell over the 2004-2011 period. In contrast, OR customers increased over the 2004-2011 period (bottom graph).
However, after a period of stability during the 2011-2014 period, customer declined modestly. That is, over the
last five years there has been no appreciable change in firm industrial customers our service area. Therefore, in
contrast to the 2016 IRP which showed a flat industrial base, the current forecast shows a declining base.
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Figure 7: Industrial Customer Count, 2004-2017

WA-ID-OR Firm Industrial Customers

275

260 \ N \v//\\

\\

250
245
240

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

WA-ID Firm Industrial Customers
270
260 =~ \
250 \\
240
. \\\ ‘v | ‘\\
\

220
210
200

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

OR Firm Industrial Customers
35
30 —\
/ T~
/|
25 -
e

20 —
15 /
10 J/
5 \\/
(]

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Data source: Company data.
Avista Corp 2018 Natural Gas IRP Appendix 29

Page 33 of 829




Exh. JM-2

APPENDIX - CHAPTER 2

Il. IRP Forecast Process and Methodology

The customer forecasts are generated from forecasting models that are either regression models with ARIMA error
corrections or simple smoothing models. The ARIMA error correction models are estimated using SAS/ETS
software. The customer forecasts are used as input into Sendout® to generate the IRP load forecasts.

Population growth is the key driver for the residential and commercial customer forecasts. Other variables include
(1) seasonal dummy variables and (2) outlier dummy variables that control for extreme customer counts
associated with double billing, software conversions, and customer movements from one billing schedule to
another.

Population growth forecast is the key driver behind the customer forecast for residential schedules 101 in WA-ID
and 410 in OR. These two schedules represent the majority of customers and, therefore, drive overall residential
customer growth. Because of their size and growth potential, a multi-step forecasting process has been
developed for the Spokane-Spokane Valley, Coeur d’Alene, and Medford MSAs. The process for forecasting
population growth starts with an intermediate forecast horizon (seven years). This medium-term forecast is
typically used for the annual financial forecast. However, during IRP years, this medium-term forecast horizon is
augmented with third party forecasts that cover the next twenty years. Starting with Figure 8, the six-year
population forecast is a multi-step process that begins with a GDP forecast that drives the regional employment
forecast, which in turn, drives a six year population forecast.

Figure 8: Forecasting Population Growth, 2018-2024

Average GDP Growth Non-farm Employment Regional Po.pulatlo? Growth Models:
Forecasts: Growth Model: e Model links regional, U.S., and CA
e IME, FOMC e Model links yeary, y-1, year y-1 employment growth to year
Bloomberg, etc. and y-2 GDP growth to y county population growth.
e Average forecasts al year y regional EMP * Forecast out 7-yrs for Spokane, WA;
out 6-yrs. employment growth. Kootenai, ID; and
e Forecast out 7-yrs Jackson+Josephine, OR.
e Averaged with Gl e Averaged with IHS forecasts in ID

and OR and OFM forecasts in WA.

e Growth rates used to generate
population forecasts for customer
forecasts for residential schedules 1,
101, and 410.

forecasts.

The forecasting models for regional employment growth are:

[1] GEMPy spx = 9o + 9,GGDP,, ys +9,GGDP,,_; ys + 93GGDP,y_; ys+ wscDyc1998—2000=1T WscDup 2005-2007=1 T €ty

[2] GEMP, koor = 8o + 81GGDPy, ys + 6,GGDP,_q ys + 83GGDP,,_; ys+ woD1gga=1+ woDagoo=1 + WscDup2005-2007=1 + €ty
[3] GEMPy, jucivj0s = Po + $1GGDPy, ys + §,GGDPy_1 ys + $p3GGDP,,_; ys+ wscDypp004-2005=1 + ARIM A€, (1,0,0)(0,0,0),,

SPK is Spokane, WA (Spokane MSA), KOOT is Kootenai, ID (Coeur d’Alene MSA), and JACK+JOS is for the
combination of Jackson County, OR (Medford MSA) and Josephine County, OR (Grants Pass MSA). GEMPy is
employment growth in year y, GGDPy,us is U.S. real GDP growth in year y. Dkcis a dummy variable for the collapse
of Kaiser Aluminum in Spokane, and Dus, is a dummy for the housing bubble, specific to each region. The average
GDP forecasts are used in the estimated model to generate five-year employment growth forecasts. The
employment forecasts are then averaged with IHS’s forecasts for the same counties so that:

F(GEMPy, spg)+F (GIHSEMP)y, spK)
2

(4] Fapg(GEMPy spg) =
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F(GEMPy'KOOT)+F(GIHSEMPy'KOOT)
2

(5] Fapg(GEMPy oor) =

F(GEMPy, jack )+F(GIHSEMPy jAcK)
2

(6] Fapg(GEMP), j4ck) =

Averaging reduces the systematic errors of a single-source forecast. The averages [8.4] through [8.6] are used to
generate the population growth forecasts, which are described next.

The forecasting models for regional population growth are:
[71 GPOPy sp = Ko + K1 GEMPy,_1 spg + KoGEMPy,_; ys+ worDy001=11€ry
(81 GPOPy koor = o + A1GEMP),_; koor + 2 GEMPy_; ys+ 001 D1994=1 + @WorD2002=11 WscDup20071=1 + €ry

[91 GPOPy jack+jos = Wo + W1GEMPy_y jack+jos + W2GEMPy_; ca+ worD1991=11 WscDyp 2004-2006=1 1 €ty

D2001-1and Di1991-1 are a dummy variables for recession impacts. GEMPy.1,us is U.S. employment growth in year y-1
and GEMPy.2, and CA is California Employment growth in year y-1. Because of its close proximity to CA, CA
employment growth is better predictor of Jackson, OR employment growth than U.S. growth. The averages [8.4]
through [8.6] are used in [7] through [9] to generate population growth forecasts. These forecasts are combined
with IHS’s forecasts for Kootenai, ID; Jackson, OR; Josephine, OR, and the Office for Financial Management (OFM)
for Spokane, WA in the form of a simple average:

F(GPOPy'SpK)+F(GOFMPOPy'SpK)
2

[10] F4,q(GPOP), 5pk) =

F(Gpopy,KOOT )+F(G1HSPOPy’KOOT)
2

[11] Fu,4(GPOP, koor) =

F(GPOPy, jack+]0s)+F(GIHSPOPy jAcKk+]0S)
[12] Fayg(GPOPy jack+j0s) = = > >

Here, Fag(GPOPy) is used to forecast population to forecast residential customers in schedules 101 (WA-ID) and
410 (OR) for the Spokane, Kootenai, and Jackson+Josephine areas. In the case of Spokane, OFM forecasts are used
because the IHS’s forecasts exhibit a level and time-path that is inconsistent with recent population behavior. The
population growth forecasts for the Douglas (Roseburg), Klamath (Klamath Falls); and Union (La Grande) counties
come directly from IHS. Since all forecasted growth rates are annualized, they are converted to monthly rates as
Favg(GPOPy)= [1+ Fag(GPOPy)]¥2 — 1. By way of example, the following is regression model for residential 101
customers for the Spokane region:

Ceywarorr = Qo + TPOPyy spxtwspDyy + wscDjan 20071=1 + YrampTjan 2007 + @WorDoct 2005=1

+ worDaug 2010=1 + WorDsep 2012=1 + WoLDreb 2015=1 + WorDoct 2015=1
+ worDreb 2016=1 + WorDmar 2018=1 + ARIM A€, (11,1,0)(0,0,0),

Where:

TPOPyy,spk = T is the coefficient to be estimated and POP:,ysex is the interpolated population level in month t, in
year y, for Spokane. The monthly interpolation of historical data assumes that between years, population

accumulates following the standard population growth model: POPy,spk = POPy.1,spe".

osoDty = sp is a vector of seasonal dummy (SD) coefficients to be estimated and Dy, is a vector monthly
seasonal dummies to account of customer seasonality. Dty = 1 for the relevant month.

®scDian 20071=1 + YRampTian 2007 = structural change (SC) and trend (Ramp) coefficients and variables that control
for the sharp fall in residential customer growth that cannot be fully accounted for by the population
variable. This reflects the impact of the housing bubble collapse and the subsequent Great Recession. Dian
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2007=1 takes a value of 1 over both the estimation and forecast period starting in January 2007, and Tian 2007 is
a linear time-trend that starts in January 2007 and continues over the estimation and forecast period.

®oLDoct 2005=1 = wor outlier (OL) coefficient to be estimated and D is a dummy that equals 1 for August 2010.
There are three additional outlier dummies that follow August 2010.

ARIMAE,(11,1,0)(0,0,0)12 = is the error correction applied to the model’s initial error structure. This term
follows the following from ARIMAgty (p,d,q)(pk,dk,ak)x. The term p is the autoregressive (AR) order, d is the
differencing order, and q is the moving average (MA) order. The term pk is the order of seasonal AR terms, dx
is the order of seasonal differencing, and gk is the seasonal order of MA terms. The seasonal values are
related to “k,” which is the frequency of the data. With the current data set, k = 12.

The customer forecast is generated by inputting forecasted values of POPy,y,sek into the model estimated with
historical data. All customer forecast equations are shown in the last section.

The above describes the population forecast for the annual six-year forecast. For IRP years, the customer forecast
needs to be extended out an additional 15 years beyond medium term forecast. This is done using the IHS
population forecast for Kootenai, Jackson+Josephine, Douglas, Klamath, and Union counties. That is, IHS is the sole
source for forecasted population growth beyond the seven-year time horizon generated by [10] through [12]. In
the case of Spokane County, the forecast from Washington’s Office of Financial Management (OFM) is instead of
IHS’s. The choice to use OFM'’s forecasts reflects the unusually sharp changes that have occurred in the IHS
forecasts for the Spokane MSA over a short period of time. Figure 9 shows how much these forecasts have
changed in level and shape since June 2012. From the October 2015 to March 2017 forecasts, there was as
significant changes for the 2015-2019 period. There is no clear rational for why IHS’s forecasts changed so
significantly between 2012 and 2017.

Figure 9: Spokane MSA Forecast Comparison

1.8%

1.6%

1.4%

1.2%

1.0%

0.8%

0.6%

0.4%

0.2%

0.0%

=
Se

I'
!
[
/7 N
,/' >?\§§<Q
re ~—_ — 1
N i 1

2014 2015 2016 2017 2018 2019 2020

IHS June 2012 Forecast

= = = Actual

2021 2022 2023 2024 2025 2026 2027 2028 2029

IHS October 2015 Forecast
OFM 2017

2030 2031 2032 2033 2034 2035

IHS March 2016 Forecast
e |HS March 2017 Forecast

Data source: IHS, Washington State of Office of Financial Management, and U.S. Census.

Avista Corp

2018 Natural Gas IRP Appendix

32
Page 36 of 829




Exh. JM-2
APPENDIX - CHAPTER 2

Figure 10: Annual Customer Growth for the Three Rate Classes, 2005-2017
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Figure 10 demonstrates that residential and commercial growth rates are highly correlated and maintain similar
levels over the long-run—over the period shown, residential and commercial averaged about 1.6% and 1.1%,
respectively. This growth is slightly higher than population growth because of the housing boom and existing
households converting to natural gas. However, by 2009, with the collapse of the housing bubble and increased
natural gas saturation, customer growth moved closer to population growth.

In contrast, the behavior of Industrial customer growth looks quite different. Customer growth is both lower and
more volatile. The average growth rate since 2005 is -1.0%, reflecting a trend of nearly flat or slowly declining
customers, depending on the jurisdiction. In addition, the standard deviation of year-over-year growth is 1.9%
compared to 0.9% for residential and 0.7% for commercial growth. The current IRP forecast reflects this historical
trend of weak growth. Some energy industry analysts believe the U.S.’s increased supply of natural gas and oil will
attract industrial production back from overseas locations. However, in this IRP, we do not assume plentiful
energy supplies in the U.S. will alter long-run trends in industrial customer growth in our service area.

Establishing High-Low Cases for IRP Customer Forecast
The customer forecasts for this IRP include high and low cases that set the expected bounds around the base-case.
Table 2 shows the base, low, and high customer forecasts along with the underlying population growth

assumption. The underlying population forecast is the primary driver for each of the three cases.

Table 2: Alternative Growth Cases, 2018-2037

Area Low Growth Base Growth High Growth

WA-ID:

WA-ID Customers 0.9% 1.3% 1.6%

WA Population 0.5% 0.8% 1.1%

ID Population 1.1% 1.6% 2.1%

OR:

OR Customers 0.6% 0.9% 1.3%

OR Population 0.5% 0.8% 1.1%

System:

System Customers 0.8% 1.2% 1.5%

System Population 0.5% 0.9% 1.2%
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Ill. IRP Customer Forecast Equations

1. WA residential customer forecast models:

[1] Ciywatorr = @ + TPOPy, spg+@spDey + WscDjan 20071=1 + YrampTjan 2007 + @WorDoct 2005=1 +

WorDaug 2010=1 + @WorDsep 2012=1 + WorDrep 2015=1 + WorDoct 2015=1 + WorDreb 2016=1 +
ARIMAe,,, (11,1,0)(0,0,0),;

[1] Model notes:
1. SC dummy and ramping time trend control for a change in the time-path of customer growth staring in January 2007.

1 oo .
= }51 C¢—j for remianing months in current year, y.
[2] Ciywatozr = 112 ,
Ccap fOT Ycijwhere j=1,...,23

[2] Model notes:

1. WA schedule 102 customers are schedule 101 customers that have been moved to a new low-income schedule. The schedule started in
October 2015, so there is insufficient data for a more complicated model. The schedule is currently capped at 300 customers, so the forecast is
set at this value following the current year of the forecast. It is possible this cap will increase in the future. The new cap level will be subject to
negotiation with regulators.

8] Crywatiir = @0 + WscDoct 20111=1 + WscDoct 20131=1 + WorPumar 2005=1 + WorPpec2006=1 + WorDjan 2007=1 +
WorDsep 2007=1 + WorDnov 2007=1 + WorDoct 2011=1 + WorDjan 2015=1 + WorDrep 2015=1 + WorDapr2015=1 +
worDoct 2015=1 + WorDreb 2016=1 + WorDoct 2016=1 + ARIMA€,, (1,1,0)(0,0,0);,

[3] Model notes:

1. Error structure white noise but not normally distributed.
2. SC dummies control for a step-up in customers starting in October 2011 and October 2013.

2. ID residential customer forecast models:

[4] Ciyipio1r = Bo + TPOPy koor t@spDeytwscDian 20071=1 + YrampTjan 2007 + @o1rDmay 2005=1 + @o1Djui 2005=1 +
WorDoct 2005=1 + WorDpec 2005=1FWoLDjun2006=1 + ®orDjan 2006=1 + ®oLDjun2007=1 + ®oLDnov 2007=1 +
®orDaug 2000=1 + ©WorDaug2011=1 + WorDsept 2011=1 + @WorDrep 2015=1 + ARIMA€,,, (2,1,0)(0,0,0)4,

[4] Model notes:
1. SC dummy and ramping time trend control for a change in the time-path of customer growth staring in January 2007.

(5] Ciyipi11ir = Bo+YrampTpec 2011 + WscDpec 20081=1FWscDpec 20111=1 + @orDnov 2008=1 + @orDyar 2010=1 +
oLDFep 2011=1 t WoLDnov2011=1 + WorDmar 2015=1 + @orDpec2015=1 + ARIMA€¢y, (9,1,0)(0,0,0)1,

[5] Model notes:
1. SC dummies control for a step-up in customers starting in December 2008 and December 2011.

2. Ramping time trend controls for no customer growth since 2012.

3. WA commercial customer forecast models:

[6] Ceywatorc = @+ a1POPyy spx+ @spDyy + w0, Dyov2005=1 + WorDreb 2007=1 + @orDreb 2015=1 + WorDsep 2013=1 +
+worDoct 2013=1 + WorDapr 2015=1 + WorDpec 2015=1 + WorDrep 2016=1 + ARIMA€,,, (1,1,0)(0,0,0)4,

[6] Model notes:

1. In the June 2017 forecast, Ciy,wazo1r (residential customers from residential schedule 101) was replaced with POP for Spokane. This was done
to account for a new hookup tariff for residential gas customers in WA’s LEAP program. This tariff is more generous than the previous long-
standing tariff. In addition, any savings in the hookup process could be passed on to the customer for equipment purchases or replacement.
Since this tariff change excluded commercial and industrial customers, this significantly accelerated residential hookups but not commercial
hookups. As a result, this historical relationship between residential and commercial customer growth has been altered.
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(7] Ctywarire = @ + @spDyey + wscDapr 20161=1 + @orDjan 2007=1 + WorDoct 2013=1 +
woLDnov 2013=1 + @WorDreb 2015=1 + WorDapr 2015=1 + @orPpec 2015=1 + ARIMA¢,, (5,1,0)(0,0,0)1,

[7] Model notes:

1. SC dummy controls for a step-up in customers starting in April 2016.

2. Distribution of error terms not quite normal; however, they do pass the white-noise test.

4. ID commercial customer forecast models:

[8] Ctyip101.c = Bo + BiCryipiorrt WspDeyt®scDyoy 20051=11Wsc Dsep 20061=11FWscDnov 20071=1 +

WorDmar 2005=1 + @Wor.Djun 2005=1 + @orDoct 2005=1 + WorPpec 2005=1 + WorDmar 2007=1 + Wor.Pmar 2008=1 +
woLDpec 2014=1 + ®WorDpeb 2015=1 + WorDpec 2015=1 + ARIMAe¢,, (10,1,0)(0,0,0)1,

[8] Model notes:

1. Cy,p101r are residential customers from residential schedule 101. They are being used as a forecast driver because of the historical positive
correlation between residential and commercial customer growth. See Tables 5.1 and 5.2.

2. SC dummies control for a step-up in customers in November 2005, September 2006, and November 2007.

[9] Ciyipi11.c = Bo +VrampTian 2012 + WscDnov 20081=1FWscDnov 20111=1FWscDjan 20121=1 + WorDjan 2005=1 +
@orDsep 2000=1 T WorDrep 2011=1 T WorDpec 2011=1 + WorDrep 2015=1 + WorPpec 2015=1 + ARIM A€, (6,1,0)(0,0,0),,

[9] Model notes:
1. SC dummies control for a large step-up in customers starting in November 2008 and November 2011.
2. Ramping time trend and SC dummy starting in Jan 2012 control for a slowdown in customer growth.

5. WA industrial customer forecasts models:

[10] Ciywato1i = @0 + WscDapr20081=1F WscDoct 20131=1 + WorDoct 2006=1FWo1rDjan 2007=1F @orDrep 2007=1 +

+ worDpec 2013=1F WorDjan 2014=1F WorDjan 2015=11F WorDreb 2015=1F WorDapr 2016=1F WorPmar 2017=1 +
ARIMAEt_y (7,1,0)(0,0,0)4,

[10] Model notes:

1. SC dummies control for a step-down in customers starting in April 2008 and October 2013.

[11] Crywar11i = %o + woD + wo D + wpD + wo D + wo, D

Sep 2005=1 Oct 2006=1 + wOLDDec 2006=1 Jan 2007=1 Feb 2007=1

+ worDjun 2014=11 WorDrepb 2015=1 + WorDoct 201521 WorDapr 2016=1+ARIM A€, ,, (2,0,0)(0,0,0)1,

Mar 2008=1

[11] Model notes:
1. Error structure is white noise, but not normally distributed.

6. ID industrial customer forecast models:

[12] Ctyip101.i = Bo + WscDpec 20101=1F WscDnov 20111=1TF WscDpec 20111=1T WscDjun 20141=1 + @orDymar 2005=1 +
WorDaug 200s=1F ®WorDoct 2005=1 + @oLDreb 2006=1 + WorPmar 2007=1F ®oLDpec 2008=1F WorDjan2011=1 +

WorDaug 2011=1F ®WorDjui 2014=1 + ®orDjan2015=1F ®WorDreb 2015=1 + ®@oLDpec 2015=1F ®WorDjan 2016=1 +
ARIMAe,, (4,0,0)(0,0,0)4,

[12] Model notes:

1. SC dummies control for step-downs in customers starting in December 2010, November 2011, and December 2011; June 2014 controls for a
step-up in customers.

112
(13] Ceyipr11i = 77251 Coyj
[13] Model notes:
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1. Period of restriction reflects the restriction on the UPC model for this schedule.

2. Customer count stabilized in 2012; customer count fluctuates between 31 and 34 without any clear trend or seasonality.
[14] C = 2312 ¢,
tyID1120 = 5 4j=14t—j

[14] Model notes:
1. Customer count tends to increase in steps following prolonged periods of stability. No clear seasonality present.

7. Medford, OR forecasting models:

The forecasting models for the Medford region (Jackson County) are given below for the residential, commercial,
and industrial sectors:

Residential Sector, Customers:

[15] Cty mEDat0r = Qo + @1 POPy jack+jost®spDey + YrampTjan 2008 + @scDjan 20081 =1 +
WscDnov 20041 =1 + WorDpec2004 =1 T @orPpec 2005 =1 + WorDrep 2015 =1 + ARIMAe,,, (7,1,0)(0,0,0),

[15] Model notes:
1. SC dummy and ramping time trend control for a change in the time-path of customer growth staring in January 2008.
2. POP is Jackson plus Josephine counties.

Commercial Sector, Customers:

[16] Cty mEDaz0.c = @0 + @1CrymEpator + ®WspDey + ©orDpec 2004=1 + WorDsep 2005 =1 + WorDnov 2000 =1 +
®orDreb 2015 =1 + WorDjan 2016 =1 + ARIMAe,, (7,1,0)(1,0,0);,

[16] Model notes:

1. Ciymepatorare residential customers from residential schedule 410. They are being used as a forecast driver because of the historical positive
correlation between residential and commercial customer growth. However, in the future, POP may become a better driver. Model results
with POP are fairly close to model shown above.

[17] Cy mEpazac = Cy—1 + (@ + GAEMPy_y 4county)

[17] Model notes:

1. This model reflects a recommendation by Oregon staff in the 2016 rate case to include employment as an economic driver for schedule 424
commercial customers. The estimated equation in parenthesis reflects the regression estimated of ACy‘MED424_C =

ay + a,AEMP + & using annual customer data since 2004. Annual data is used to smooth over the sometimes volatile changes

in the monthly customer number. In addition, customer increases and decreases around the long-run trend tend to occur in steps. The

y—1,4County

combination of steps and month-to-month volatility creates significant economic problems when trying to model around the monthly data. For
example, even with intervention variables, tests for error normality always indicated non-normal error terms with the use of monthly data.

2. ACy,MED424_C is the change in customers in year y (customer change between yeary and y-1) and AEMP,,_; 4county is the change in total
non-farm employment in Jackson, Josephine, Klamath, and Douglas counties in year y-1 (employment change between year y-1 and y-2). Staff
originally suggested lagged total employment for Oregon, but the correlation between schedule 424 customers and employment for the three
county area is higher. The forecasted employment values for Jackson+Josephine County are derived from the employment growth forecasts
used in the Jackson+Josephine County population forecast. The forecasts for Douglas and Klamath counties come from IHS. In IRP years, IHS
forecasts for Jackson and Josephine counties will be used for the out years.

3. The annual forecast value for each year, F(-), is assumed to hold for each month of that year. Thatis: F(Cyygpazac) = F(Ceymepazac)-
Given the step-like behavior of the monthly series, this is a reasonable assumption.

4. The forecast and regressions for this schedule can be found in the Excel file folder “OR MED-ROS-KLM Sch 424c Cus” for the June 2017
forecast.

[18] Ctymepaasc = 1if (THM/Cyy)mepasac >0

[18] Model notes:
1. There is typically only one customer served by this schedule. Therefore, the customer forecast is automatically set to one whenever the load
forecast is greater than zero. The June 2017 customer forecast was used and repeated out to monthly until December 2040.
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Industrial Sector, Customers:

1
[19] Cty mED420.: = 52}31 Cij

[19] Model notes:
1. Data starts November 2006. Excluding outliers in November 2006, November 2009, and February 2011, the customer count fluctuates
between 9 and 16 without any clear trend or seasonality. Changes in the customer count occur in steps between prolonged periods of

stability.
1y12
[20] Crymepazai = 7 221 Ce—j
[20] Model notes:
1. Data starts January 2009. Excluding a January 2009 outlier, the customer count fluctuates between 1 and 3 without any clear trend or

seasonality. Customer count is most frequently reported as 2; however, starting in March 2018, the customer count fell to one.

8. Roseburg, OR forecasting models:

The forecasting models for the Roseburg region (Douglas County) are given below for the residential, commercial,
and industrial sectors:
Residential Sector, Customers:

[21] Cty rosa10r = Po+P1POP:ypouGLas + @spDyy + Wor Dyt 2004 =1 + WorDov 2004 =1 + ©orDpec 2004 =1 +

WorDnov 2005 =1 + WorDpec 2005 =1 + WorDnov 2006 =1 + @WorDpec 2007 =1 + WorDrep 2008 =1 + @orDnov 2009 =1 T
worDoct 2012 =1 + @WorDapr 2014 =1 + WorDreb 2015 =1 + ARIM A€, (12,1,0)(0,0,0)

[21] Model notes:
1. POP is population for Douglas County, OR.

Commercial Sector, Customers:

[22] Cty ros420.c = Po + @1POPy poygLas + ®WspDey + WscDpec 20041 =1 + @oLDnov 2004 =1 + WorLDjan 2005 =1 +

WorDpec 2005 =1 + WoLDPmar 2006 =1 + @WorDjan 2008 =1 + WorPmar 2008 =1 + @orDmar 2009=1 + ®WorDrep 2015=1 +
®oDyay 2016=1 + ARIM A€y, (9,1,0)(1,0,0)1,

[22] Model notes:

1. Model does not use schedule 410 customers as driver. This reflects the lack of correlation between residential 410 and commercial 420
customer growth. However, POP was added for the 2018 gas IRP and it is significant at the 10% level

2. The lack of correlation noted in Point 1 could reflect Roseburg’s position between larger cities that offer a range of commercial activities.
Competition from these cities may be inhibiting commercial growth in Roseburg.

3. SC dummy controls for a significant step-up in customers starting in December 2004.

[23] Cty ros424c = Cy—1+ (@, + §LAEMPy_1 4county)

[23] Model notes:

1. This model reflects a recommendation by Oregon staff in the 2016 rate case to include employment as an economic driver for schedule 424
commercial customers. The estimated equation in parenthesis reflects the regression estimated of ACy,R05424.C = ay+

a, AEMP + & using annual customer data since 2004. Annual data is used to smooth over the sometimes volatile changes in the

monthly customer number. In addition, customer increases and decreases around the long-run trend tend to occur in steps. The combination

y—1,4County

of steps and month-to-month volatility creates significant economic problems when trying to model around the monthly data. For example,
even with intervention variables, tests for error normality always indicated non-normal error terms with the use of monthly data.
2. ACy,R05424,C is the change in customers in year y (customer change between year y and y-1) and AEMP),_; 4couney is the change in total non-

farm employment in Jackson, Josephine, Klamath, and Douglas counties in year y-1 (employment change between year y-1 and y-2). Staff
originally suggested lagged total employment for Oregon, but the correlation between schedule 424 customers and employment for the three
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county area is higher. The forecasted employment values for Jackson+Josephine County are derived from the employment growth forecasts
used in the Jackson+Josephine County population forecast. The forecasts for Douglas and Klamath counties come from IHS. In IRP years, IHS
forecasts for Jackson and Josephine counties will be used for the out years.

3. The annual forecast value for each year, F(-), is assumed to hold for each month of that year. Thatis: F(Cy rosazac) = F(Cty rosaza.c)-
Given the step-like behavior of the monthly series, this is a reasonable assumption.

4. The forecast and regressions for this schedule can be found in the Excel file folder “OR MED-ROS-KLM Sch 424c Cus” for the June 2017
forecast.

Industrial Sector, Customers:
1
[24] Cty ro5420.0 = 52}21 Cij

[24] Model notes:

1. Data starts September 2009. Excluding a February 2015 outlier, the customer count fluctuates between 1 and 2 without any clear trend or
seasonality.

2. Due to the Compass software conversion, February 2015 is excluded from the historical data. The conversion resulted in a double counting
of customers in February 2015. Therefore, including this month leads to a significant over-forecast of customers.

1
[25] Ct,y,Ros424.i = 52}21 Ct—j

[25] Model notes:
1. Schedule appears to have died. No customers are currently being reported.

9. Klamath Falls, OR forecasting models:

The forecasting models for the Klamath Falls region (Klamath County) are given below for the residential,
commercial, and industrial sectors:
Residential Sector, Customers:

[26] Cty kimator = Bo + B1POPiy kiamarn + ®spDyey +@01Dyoy 2004=1F @orDrep 2015 =1+ WorDapr 2015 =1 +
ARIMAé, , (7,1,0)(0,0,0)y

[26] Model notes:
1. POP is for Klamath County, OR.

Commercial Sector, Customers:

[27] Cty kimazoc = Bo + BiCeykimarort @spDey + worDoct 2006=1 + ARIM A€, (11,1,0)(2,0,0)1,

[27] Model notes:
1. Ciy,xmarorare residential customers from residential schedule 410. They are being used as a forecast driver because of the historical positive
correlation between residential and commercial customer growth. See Tables 5.1 and 5.2.

[28] Cty kimazac = Cy_1+ (/?:] + E;AEMPy—l,AI(Jounty)

[28] Model notes:

1. This model reflects a recommendation by Oregon staff in the 2016 rate case to include employment as an economic driver for schedule 424
commercial customers. The estimated equation in parenthesis reflects the regression estimated of ACy,KLM424_C =

ay + a,AEMP + &; using annual customer data since 2004. Annual data is used to smooth over the sometimes volatile changes

in the monthly customer number. In addition, customer increases and decreases around the long-run trend tend to occur in steps. The

y—1,4County

combination of steps and month-to-month volatility creates significant economic problems when trying to model around the monthly data. For
example, even with intervention variables, tests for error normality always indicated non-normal error terms with the use of monthly data.
2. ACy,KLM424_C is the change in customers in year y (customer change between year y and y-1) and AEMP,,_; 4county is the change in total

non-farm employment in Jackson, Josephine, Klamath, and Douglas counties in year y-1 (employment change between year y-1 and y-2). Staff
originally suggested lagged total employment for Oregon, but the correlation between schedule 424 customers and employment for the three
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county area is higher. The forecasted employment values for Jackson+Josephine County are derived from the employment growth forecasts
used in the Jackson+Josephine County population forecast. The forecasts for Douglas and Klamath counties come from IHS. In IRP years, IHS
forecasts for Jackson and Josephine counties will be used for the out years.

3. The annual forecast value for each year, F(-), is assumed to hold for each month of that year. Thatis: F(Cy ximazac) = F(Cryximazac)-
Given the step-like behavior of the monthly series, this is a reasonable assumption.

4. The forecast and regressions for this schedule can be found in the Excel file folder “OR MED-ROS-KLM Sch 424c Cus” for the June 2017
forecast.

Industrial Sector, Customers:
1
[29] Ct,y,KLM420.i = 52}21 Ct—j

[29] Model notes:
1. Data starts December 2006. The customer count fluctuates between 4 and 9 without any clear trend or seasonality.

1
[30] Ct,y,KLM424.L' = 52}31 Ct—j

[30] Model notes:
1. Data starts April 2009. The customer count fluctuates between 1 and 4 without any clear trend or seasonality.

10. La Grande, OR forecasting models:

The forecasting models for the La Grande region (Union County) are given below for the residential, commercial,
and industrial sectors:
Residential Sector, Customers:

[31] Cty ragaror = B0 + 61POPy ynion + WspDey+ worDoce 2004=1 + @orDjui 2006=1 + ©orDpec 2009=1F WorDrep 2015=1 +
ARIMAe,, (9,1,0)(1,0,0);,

[31] Model notes:
1. POP is population for Union County, OR.

Commercial Sector, Customers:

[32] Ct,y1a6a20c = b0 + @spD,, + @orDjui2005=1 + @orDjan 2007 =1 + WorDpec 2008 =1 + @orDumar2011=1 +
worDyay 2011 =1 + @WorDjan 2016 =1 + ARIM A€, ,, (12,1,0)(0,0,0),,

[32] Model notes:

1. CiyLacator, residential customers from residential schedule 410, are no longer used as a forecast driver. The estimated coefficient on Cty,Lacsat0.r
was no longer statistically significant and its sign flips between positive and negative, depending on the form of the model. POP for union
county was also tried as a driver, but had the same issues as Cty,Laca1o.r.

— 1ly12
[33] Ct,y,LaG424.c T 124i=1 Ct—j

[33] Model notes:
1. Data starts January 2007. The customer count fluctuates between 2 and 4 without any clear trend or seasonality. Changes in the customer
count appear as steps after prolonged periods of stability.

1 .
[34] Ctyragasac = N 7:1(C ) if (THM/Cty)ragasac =0

ty—j

[34] Model notes:
1. Data starts September 2011. The customer forecast is a derivative of the schedule’s load forecast. The June 2017 customer forecast was
used and repeated out to monthly until December 2040.
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Industrial Sector, Customers:

[35] Cty,1agaaai = 6o + @spDyy + worDayg2007=1 + WorDsept 2008 =1 + WorDnov 2000 =1 + @orDjan 2010 =1 +
+ worDnov 2010=1 + ®WorDaug 2011 =1 + WorDaug 2012 =1 + ®orDnov 2012 =1 + ®WorDpec2012=1 + @WorDjan2013=1 +
®orDreb 2013 =1 + WorDjan 2014 =1 + WorDoct 2015 =1 + ARIMAe,,, (10,0,0)(0,0,0)1,
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APPENDIX 2.2: CUSTOMER FORECASTS BY REGION

WASHINGTON
Washington - Washington - Washington -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Nov-17 147,093 14,591 130 148,027 14,683 130 146,161 14,498 129
Dec-17 147,522 14,666 130 148,506 14,764 130 146,539 14,568 129
Jan-18 148,039 14,678 130 149,076 14,781 130 147,006 14,576 129
Feb-18 148,149 14,716 130 149,234 14,824 131 147,067 14,609 129
Mar-18 148,048 14,718 130 149,180 14,831 131 146,920 14,606 128
Apr-18 148,092 14,700 130 149,272 14,817 131 146,916 14,583 128
May-18 148,164 14,676 130 149,393 14,798 131 146,940 14,555 128
Jun-18 148,176 14,696 129 149,453 14,823 132 146,905 14,570 128
Jul-18 148,402 14,665 129 149,726 14,796 132 147,085 14,535 127
Aug-18 148,536 14,674 129 149,906 14,809 132 147,174 14,540 127
Sep-18 148,725 14,674 129 150,141 14,814 132 147,317 14,535 127
Oct-18 149,191 14,687 129 150,656 14,831 133 147,734 14,544 127
Nov-18 149,864 14,719 129 151,380 14,868 133 148,356 14,571 126
Dec-18 150,346 14,791 129 151,913 14,945 133 148,789 14,638 126
Jan-19 150,632 14,800 129 152,247 14,959 133 149,028 14,643 126
Feb-19 150,590 14,838 129 152,250 15,002 134 148,942 14,676 126
Mar-19 150,673 14,840 128 152,379 15,008 134 148,980 14,673 125
Apr-19 150,668 14,821 128 152,420 14,993 134 148,930 14,650 125
May-19 150,707 14,797 128 152,505 14,974 134 148,925 14,622 125
Jun-19 150,634 14,816 128 152,476 14,997 135 148,808 14,636 125
Jul-19 150,721 14,785 128 152,609 14,970 135 148,848 14,601 124
Aug-19 150,854 14,794 128 152,790 14,984 135 148,935 14,606 124
Sep-19 151,160 14,795 128 153,146 14,990 135 149,192 14,602 124
Oct-19 151,606 14,808 128 153,645 15,007 136 149,587 14,611 124
Nov-19 152,244 14,840 128 154,338 15,044 136 150,171 14,638 123
Dec-19 152,667 14,912 128 154,814 15,122 136 150,543 14,705 123
Jan-20 152,907 14,922 128 155,104 15,136 136 150,734 14,710 123
Feb-20 152,959 14,960 127 155,203 15,180 137 150,740 14,743 123
Mar-20 153,025 14,962 127 155,316 15,186 137 150,758 14,741 122
Apr-20 153,008 14,943 127 155,346 15,172 137 150,696 14,717 122
May-20 152,996 14,920 127 155,381 15,153 137 150,639 14,690 122
Jun-20 152,850 14,939 127 155,279 15,177 138 150,450 14,705 122
Jul-20 152,982 14,909 127 155,461 15,151 138 150,534 14,671 121
Aug-20 153,137 14,918 127 155,666 15,164 138 150,640 14,675 121
Sep-20 153,446 14,918 127 156,028 15,169 138 150,898 14,670 121
Oct-20 153,862 14,931 127 156,499 15,187 139 151,261 14,679 121
Nov-20 154,464 14,964 127 157,158 15,225 139 151,806 14,707 120
Dec-20 154,895 15,036 127 157,644 15,303 139 152,183 14,773 120
Jan-21 155,161 15,046 126 157,963 15,318 139 152,398 14,778 120
Feb-21 155,220 15,085 126 158,072 15,362 140 152,409 14,812 120
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APPENDIX 2.2: CUSTOMER FORECASTS BY REGION

WASHINGTON
Washington - Washington - Washington -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Mar-21 155,265 15,087 126 158,166 15,369 140 152,407 14,809 119
Apr-21 155,218 15,068 126 158,166 15,354 140 152,315 14,786 119
May-21 155,185 15,045 126 158,181 15,336 140 152,236 14,759 119
Jun-21 155,063 15,065 126 158,105 15,361 141 152,070 14,774 119
Jul-21 155,199 15,032 126 158,288 15,331 141 152,160 14,738 118
Aug-21 155,339 15,042 126 158,475 15,346 141 152,253 14,743 118
Sep-21 155,623 15,041 126 158,810 15,349 141 152,488 14,738 118
Oct-21 156,011 15,053 126 159,252 15,366 142 152,825 14,746 118
Nov-21 156,614 15,086 126 159,913 15,404 142 153,372 14,774 117
Dec-21 157,048 15,158 126 160,402 15,482 142 153,753 14,840 117
Jan-22 157,308 15,167 125 160,713 15,495 142 153,964 14,845 117
Feb-22 157,346 15,205 125 160,798 15,539 143 153,957 14,878 117
Mar-22 157,363 15,207 125 160,861 15,545 143 153,930 14,875 116
Apr-22 157,307 15,188 125 160,848 15,530 143 153,830 14,853 116
May-22 157,274 15,163 125 160,861 15,509 143 153,754 14,824 116
Jun-22 157,150 15,182 125 160,780 15,533 144 153,590 14,838 116
Jul-22 157,280 15,150 125 160,958 15,504 144 153,673 14,803 115
Aug-22 157,408 15,160 125 161,135 15,519 144 153,754 14,808 115
Sep-22 157,687 15,160 125 161,467 15,523 144 153,983 14,804 115
Oct-22 158,080 15,172 125 161,915 15,540 145 154,323 14,812 115
Nov-22 158,691 15,204 125 162,587 15,577 145 154,876 14,839 114
Dec-22 159,125 15,275 125 163,077 15,655 145 155,254 14,904 114
Jan-23 159,376 15,286 124 163,381 15,670 145 155,455 14,910 114
Feb-23 159,406 15,324 124 163,458 15,714 146 155,440 14,943 114
Mar-23 159,425 15,326 124 163,524 15,720 146 155,414 14,941 113
Apr-23 159,373 15,306 124 163,517 15,704 146 155,320 14,917 113
May-23 159,342 15,282 124 163,532 15,684 146 155,245 14,889 113
Jun-23 159,215 15,300 124 163,448 15,707 147 155,078 14,903 113
Jul-23 159,334 15,269 124 163,615 15,679 147 155,151 14,868 112
Aug-23 159,458 15,277 124 163,788 15,692 147 155,229 14,872 112
Sep-23 159,738 15,278 124 164,120 15,697 147 155,458 14,869 112
Oct-23 160,131 15,289 124 164,569 15,713 148 155,798 14,875 112
Nov-23 160,737 15,322 124 165,237 15,751 148 156,345 14,903 111
Dec-23 161,160 15,393 124 165,717 15,828 148 156,713 14,968 111
Jan-24 161,406 15,403 124 166,016 15,843 148 156,909 14,974 111
Feb-24 161,433 15,441 123 166,089 15,886 149 156,892 15,007 111
Mar-24 161,452 15,442 123 166,154 15,892 149 156,868 15,004 110
Apr-24 161,396 15,422 123 166,142 15,876 149 156,770 14,980 110
May-24 161,360 15,397 123 166,150 15,854 149 156,691 14,952 110
Jun-24 161,226 15,416 123 166,058 15,878 150 156,518 14,966 110
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WASHINGTON
Washington - Washington - Washington -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Jul-24 161,347 15,385 123 166,228 15,851 150 156,593 14,932 109
Aug-24 161,474 15,393 123 166,405 15,863 150 156,673 14,935 109
Sep-24 161,755 15,393 123 166,740 15,868 150 156,903 14,931 109
Oct-24 162,148 15,405 123 167,191 15,884 151 157,240 14,939 109
Nov-24 162,752 15,438 123 167,861 15,923 151 157,783 14,967 108
Dec-24 163,176 15,509 123 168,344 16,000 151 158,150 15,031 108
Jan-25 163,424 15,519 123 168,645 16,015 151 158,346 15,037 108
Feb-25 163,454 15,556 122 168,723 16,058 152 158,332 15,069 108
Mar-25 163,473 15,559 122 168,789 16,065 152 158,307 15,067 107
Apr-25 163,417 15,539 122 168,778 16,049 152 158,209 15,044 107
May-25 163,380 15,514 122 168,786 16,027 152 158,130 15,016 107
Jun-25 163,247 15,533 122 168,695 16,052 153 157,957 15,030 107
Jul-25 163,365 15,501 122 168,862 16,023 153 158,030 14,995 106
Aug-25 163,488 15,509 122 169,033 16,035 153 158,107 14,999 106
Sep-25 163,764 15,509 122 169,363 16,039 153 158,333 14,995 106
Oct-25 164,152 15,521 122 169,808 16,056 154 158,665 15,002 106
Nov-25 164,752 15,553 122 170,474 16,093 154 159,203 15,029 105
Dec-25 165,172 15,624 122 170,954 16,171 154 159,567 15,094 105
Jan-26 165,416 15,634 122 171,252 16,186 154 159,761 15,100 105
Feb-26 165,441 15,670 122 171,323 16,227 155 159,743 15,130 105
Mar-26 165,455 15,671 122 171,382 16,233 155 159,714 15,127 104
Apr-26 165,395 15,652 121 171,366 16,217 155 159,614 15,105 104
May-26 165,353 15,627 121 171,367 16,195 155 159,532 15,077 104
Jun-26 165,218 15,646 121 171,271 16,219 156 159,358 15,091 104
Jul-26 165,334 15,614 121 171,436 16,190 156 159,429 15,057 103
Aug-26 165,454 15,622 121 171,604 16,203 156 159,504 15,060 103
Sep-26 165,727 15,622 121 171,932 16,207 156 159,726 15,056 103
Oct-26 166,112 15,633 121 172,375 16,223 157 160,056 15,063 103
Nov-26 166,710 15,665 121 173,040 16,260 157 160,591 15,090 102
Dec-26 167,129 15,736 121 173,520 16,338 157 160,954 15,155 102
Jan-27 167,370 15,744 121 173,815 16,350 157 161,145 15,158 102
Feb-27 167,393 15,782 121 173,882 16,394 158 161,124 15,191 102
Mar-27 167,405 15,783 121 173,940 16,399 158 161,095 15,188 101
Apr-27 167,343 15,763 121 173,920 16,383 158 160,994 15,165 101
May-27 167,300 15,738 120 173,920 16,361 158 160,911 15,137 101
Jun-27 167,161 15,756 120 173,820 16,384 159 160,736 15,151 101
Jul-27 167,273 15,724 120 173,980 16,355 159 160,804 15,116 100
Aug-27 167,391 15,732 120 174,146 16,367 159 160,878 15,120 100
Sep-27 167,661 15,732 120 174,470 16,371 159 161,097 15,116 100
Oct-27 168,043 15,743 120 174,911 16,387 160 161,424 15,123 100
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WASHINGTON
Washington - Washington - Washington -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Nov-27 168,639 15,773 120 175,574 16,422 160 161,955 15,148 99
Dec-27 169,055 15,845 120 176,051 16,501 160 162,315 15,213 99
Jan-28 169,293 15,853 120 176,343 16,513 160 162,503 15,217 99
Feb-28 169,312 15,890 120 176,406 16,556 161 162,481 15,249 99
Mar-28 169,321 15,891 120 176,460 16,561 161 162,449 15,246 98
Apr-28 169,256 15,871 120 176,436 16,544 161 162,347 15,223 98
May-28 169,210 15,846 120 176,432 16,522 161 162,262 15,195 98
Jun-28 169,069 15,864 120 176,329 16,545 162 162,087 15,209 98
Jul-28 169,178 15,832 119 176,484 16,516 162 162,152 15,175 97
Aug-28 169,292 15,839 119 176,645 16,527 162 162,222 15,178 97
Sep-28 169,560 15,838 119 176,967 16,530 162 162,440 15,173 97
Oct-28 169,939 15,848 119 177,405 16,544 163 162,764 15,179 97
Nov-28 170,531 15,880 119 178,066 16,582 163 163,292 15,206 96
Dec-28 170,943 15,951 119 178,539 16,660 163 163,648 15,270 96
Jan-29 171,178 15,959 119 178,827 16,672 163 163,833 15,274 96
Feb-29 171,194 15,996 119 178,887 16,715 164 163,810 15,306 96
Mar-29 171,201 15,996 119 178,936 16,719 164 163,776 15,302 95
Apr-29 171,132 15,976 119 178,907 16,702 164 163,671 15,280 95
May-29 171,083 15,951 119 178,898 16,680 164 163,585 15,252 95
Jun-29 170,938 15,969 119 178,790 16,703 165 163,407 15,266 95
Jul-29 171,044 15,935 119 178,942 16,671 165 163,471 15,230 94
Aug-29 171,156 15,943 118 179,101 16,683 165 163,540 15,234 94
Sep-29 171,420 15,941 118 179,419 16,685 165 163,754 15,228 94
Oct-29 171,797 15,952 118 179,855 16,700 166 164,077 15,235 94
Nov-29 172,386 15,983 118 180,513 16,737 166 164,601 15,261 93
Dec-29 172,796 16,053 118 180,984 16,814 166 164,954 15,325 93
Jan-30 173,028 16,062 118 181,269 16,827 166 165,137 15,330 93
Feb-30 173,042 16,099 118 181,325 16,870 167 165,112 15,361 93
Mar-30 173,044 16,099 118 181,369 16,874 167 165,076 15,358 92
Apr-30 172,973 16,078 118 181,337 16,856 167 164,970 15,334 92
May-30 172,921 16,052 118 181,325 16,832 167 164,882 15,306 92
Jun-30 172,773 16,069 118 181,211 16,854 168 164,703 15,319 92
Jul-30 172,875 16,036 118 181,359 16,823 168 164,764 15,284 91
Aug-30 172,984 16,043 118 181,512 16,834 168 164,830 15,287 91
Sep-30 173,245 16,042 118 181,826 16,837 168 165,043 15,283 91
Oct-30 173,617 16,053 117 182,257 16,852 169 165,361 15,290 91
Nov-30 174,202 16,083 117 182,912 16,887 169 165,881 15,315 90
Dec-30 174,608 16,153 117 183,379 16,965 169 166,231 15,378 90
Jan-31 174,836 16,161 117 183,659 16,977 169 166,411 15,382 90
Feb-31 174,846 16,198 117 183,710 17,019 170 166,384 15,414 90
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Mar-31 174,845 16,198 117 183,750 17,023 170 166,346 15,411 89
Apr-31 174,770 16,177 117 183,711 17,005 170 166,237 15,387 89
May-31 174,714 16,150 117 183,693 16,980 170 166,147 15,358 89
Jun-31 174,563 16,167 117 183,575 17,002 171 165,967 15,371 89
Jul-31 174,663 16,134 117 183,719 16,971 171 166,026 15,336 88
Aug-31 174,768 16,141 117 183,870 16,982 171 166,090 15,340 88
Sep-31 175,027 16,140 117 184,182 16,984 171 166,301 15,335 88
Oct-31 175,398 16,150 117 184,612 16,999 172 166,617 15,342 88
Nov-31 175,980 16,180 117 185,265 17,034 172 167,134 15,367 87
Dec-31 176,384 16,250 116 185,730 17,111 172 167,482 15,430 87
Jan-32 176,611 16,258 116 186,008 17,123 172 167,661 15,434 87
Feb-32 176,619 16,294 116 186,057 17,165 173 167,632 15,465 87
Mar-32 176,615 16,294 116 186,093 17,169 173 167,592 15,462 86
Apr-32 176,538 16,273 116 186,052 17,150 173 167,483 15,438 86
May-32 176,480 16,246 116 186,031 17,125 173 167,392 15,410 86
Jun-32 176,326 16,263 116 185,909 17,147 174 167,210 15,422 86
Jul-32 176,423 16,230 116 186,049 17,116 174 167,268 15,388 85
Aug-32 176,526 16,236 116 186,197 17,126 174 167,331 15,390 85
Sep-32 176,782 16,235 116 186,504 17,128 174 167,538 15,386 85
Oct-32 177,150 16,244 116 186,931 17,141 175 167,852 15,392 85
Nov-32 177,729 16,275 116 187,581 17,177 175 168,366 15,418 84
Dec-32 178,130 16,344 116 188,044 17,254 175 168,711 15,480 84
Jan-33 178,352 16,352 116 188,317 17,266 175 168,886 15,484 84
Feb-33 178,357 16,387 115 188,361 17,306 176 168,856 15,514 84
Mar-33 178,351 16,388 115 188,394 17,311 176 168,815 15,512 83
Apr-33 178,270 16,365 115 188,348 17,290 176 168,704 15,487 83
May-33 178,210 16,339 115 188,322 17,266 176 168,611 15,459 83
Jun-33 178,053 16,356 115 188,195 17,288 177 168,428 15,472 83
Jul-33 178,148 16,322 115 188,334 17,255 177 168,484 15,437 82
Aug-33 178,247 16,328 115 188,476 17,265 177 168,544 15,439 82
Sep-33 178,500 16,327 115 188,781 17,268 177 168,750 15,435 82
Oct-33 178,865 16,336 115 189,205 17,281 178 169,061 15,441 82
Nov-33 179,442 16,366 115 189,854 17,316 178 169,572 15,466 81
Dec-33 179,839 16,435 115 190,312 17,392 178 169,914 15,528 81
Jan-34 180,059 16,442 115 190,583 17,403 178 170,088 15,532 81
Feb-34 180,062 16,478 115 190,623 17,445 179 170,056 15,562 81
Mar-34 180,053 16,477 115 190,652 17,447 179 170,013 15,558 80
Apr-34 179,970 16,455 114 190,602 17,427 179 169,901 15,534 80
May-34 179,906 16,429 114 190,573 17,403 179 169,807 15,507 80
Jun-34 179,746 16,446 114 190,441 17,425 180 169,622 15,520 80
Jul-34 179,838 16,412 114 190,576 17,392 180 169,676 15,485 79
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Aug-34 179,936 16,418 114 190,717 17,402 180 169,735 15,487 79
Sep-34 180,186 16,416 114 191,019 17,403 180 169,938 15,482 79
Oct-34 180,549 16,425 114 191,440 17,416 181 170,247 15,488 79
Nov-34 181,124 16,454 114 192,087 17,450 181 170,756 15,512 78
Dec-34 181,519 16,524 114 192,543 17,528 181 171,095 15,575 78
Jan-35 181,737 16,531 114 192,812 17,539 181 171,268 15,579 78
Feb-35 181,737 16,566 114 192,849 17,579 182 171,235 15,609 78
Mar-35 181,725 16,565 114 192,874 17,581 182 171,190 15,605 77
Apr-35 181,640 16,543 114 192,821 17,561 182 171,077 15,581 77
May-35 181,573 16,517 114 192,787 17,537 182 170,981 15,554 77
Jun-35 181,413 16,533 114 192,654 17,558 183 170,796 15,566 77
Jul-35 181,504 16,499 113 192,787 17,525 183 170,849 15,531 76
Aug-35 181,600 16,505 113 192,926 17,535 183 170,907 15,533 76
Sep-35 181,849 16,502 113 193,228 17,535 183 171,109 15,528 76
Oct-35 182,211 16,512 113 193,649 17,549 184 171,417 15,534 76
Nov-35 182,784 16,542 113 194,295 17,584 184 171,924 15,559 75
Dec-35 183,178 16,611 113 194,751 17,661 184 172,261 15,621 75
Jan-36 183,395 16,618 113 195,019 17,671 184 172,433 15,625 75
Feb-36 183,394 16,653 113 195,055 17,712 185 172,399 15,655 75
Mar-36 183,382 16,652 113 195,079 17,714 185 172,354 15,651 74
Apr-36 183,296 16,630 113 195,024 17,694 185 172,241 15,627 74
May-36 183,228 16,604 113 194,989 17,670 185 172,144 15,600 74
Jun-36 183,065 16,620 113 194,853 17,690 186 171,958 15,612 74
Jul-36 183,155 16,585 113 194,985 17,656 186 172,011 15,576 73
Aug-36 183,249 16,591 113 195,122 17,666 186 172,067 15,579 73
Sep-36 183,497 16,588 112 195,422 17,666 186 172,268 15,573 73
Oct-36 183,857 16,598 112 195,842 17,680 187 172,574 15,579 73
Nov-36 184,430 16,627 112 196,488 17,714 187 173,079 15,604 72
Dec-36 184,822 16,697 112 196,942 17,792 187 173,415 15,667 72
Jan-37 185,038 16,703 112 197,209 17,802 187 173,585 15,669 72
Feb-37 185,035 16,739 112 197,243 17,844 188 173,550 15,700 72
Mar-37 185,021 16,737 112 197,265 17,845 188 173,505 15,695 71
Apr-37 184,932 16,715 112 197,206 17,825 188 173,389 15,672 71
May-37 184,863 16,688 112 197,170 17,799 188 173,292 15,644 71
Jun-37 184,699 16,704 112 197,031 17,819 189 173,106 15,656 71
Jul-37 184,790 16,670 112 197,164 17,786 189 173,159 15,621 70
Aug-37 184,883 16,676 112 197,299 17,796 189 173,214 15,624 70
Sep-37 185,129 16,673 112 197,598 17,796 189 173,413 15,618 70
Oct-37 185,487 16,682 112 198,016 17,809 190 173,717 15,624 70
Nov-37 186,058 16,712 111 198,662 17,844 190 174,220 15,649 69
Dec-37 186,449 16,780 111 199,115 17,920 190 174,555 15,710 69
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Nov-17 73,590 8,874 94 74,177 8,945 94 73,005 8,803 94
Dec-17 73,890 8,909 94 74,511 8,984 94 73,272 8,834 94
Jan-18 74,021 8,917 94 74,674 8,996 94 73,370 8,839 93
Feb-18 74,021 8,924 95 74,706 9,007 95 73,340 8,842 93
Mar-18 74,022 8,915 95 74,738 9,001 95 73,310 8,829 93
Apr-18 73,986 8,914 95 74,733 9,004 95 73,243 8,824 93
May-18 73,968 8,913 95 74,746 9,007 95 73,194 8,820 93
Jun-18 73,964 8,920 95 74,774 9,018 95 73,160 8,823 93
Jul-18 74,060 8,927 95 74,901 9,028 95 73,223 8,826 92
Aug-18 74,149 8,933 95 75,023 9,038 96 73,280 8,828 92
Sep-18 74,350 8,932 95 75,258 9,041 96 73,448 8,824 92
Oct-18 74,521 8,937 96 75,463 9,050 96 73,586 8,825 92
Nov-18 74,777 8,938 96 75,754 9,055 96 73,808 8,822 92
Dec-18 75,100 8,967 96 76,113 9,088 96 74,096 8,847 92
Jan-19 75,236 8,978 96 76,283 9,103 96 74,199 8,854 91
Feb-19 75,235 8,979 96 76,314 9,108 97 74,167 8,851 91
Mar-19 75,237 8,967 96 76,348 9,099 97 74,138 8,836 91
Apr-19 75,203 8,965 96 76,345 9,101 97 74,073 8,830 91
May-19 75,186 8,968 96 76,360 9,108 97 74,025 8,829 91
Jun-19 75,185 8,971 96 76,390 9,115 97 73,992 8,829 91
Jul-19 75,283 8,985 96 76,522 9,133 97 74,057 8,839 90
Aug-19 75,375 8,992 96 76,648 9,144 98 74,116 8,842 90
Sep-19 75,579 8,992 96 76,889 9,148 98 74,285 8,838 90
Oct-19 75,753 8,993 96 77,098 9,153 98 74,424 8,835 90
Nov-19 76,012 8,995 96 77,395 9,159 98 74,647 8,833 90
Dec-19 76,338 9,023 96 77,760 9,191 98 74,935 8,857 90
Jan-20 76,477 9,033 96 77,935 9,205 98 75,040 8,863 89
Feb-20 76,479 9,035 96 77,970 9,211 99 75,010 8,861 89
Mar-20 76,484 9,025 96 78,008 9,205 99 74,983 8,848 89
Apr-20 76,453 9,022 96 78,010 9,206 99 74,921 8,841 89
May-20 76,439 9,027 96 78,029 9,215 99 74,875 8,842 89
Jun-20 76,442 9,029 96 78,064 9,221 99 74,845 8,840 89
Jul-20 76,545 9,043 96 78,203 9,239 99 74,913 8,850 88
Aug-20 76,642 9,049 96 78,337 9,249 100 74,975 8,852 88
Sep-20 76,852 9,050 96 78,586 9,254 100 75,148 8,849 88
Oct-20 77,030 9,050 96 78,803 9,258 100 75,289 8,845 88
Nov-20 77,295 9,053 96 79,109 9,265 100 75,514 8,844 88
Dec-20 77,627 9,081 96 79,483 9,298 100 75,805 8,868 88
Jan-21 77,771 9,092 96 79,666 9,314 100 75,913 8,875 87
Feb-21 77,778 9,094 96 79,708 9,320 101 75,886 8,873 87
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Mar-21 77,789 9,083 96 79,754 9,312 101 75,864 8,858 87
Apr-21 77,763 9,080 96 79,763 9,313 101 75,805 8,851 87
May-21 77,755 9,086 96 79,790 9,324 101 75,764 8,853 87
Jun-21 77,762 9,087 96 79,831 9,329 101 75,736 8,850 87
Jul-21 77,866 9,102 96 79,972 9,348 101 75,805 8,861 86
Aug-21 77,964 9,108 96 80,108 9,358 102 75,867 8,863 86
Sep-21 78,175 9,108 96 80,360 9,363 102 76,039 8,859 86
Oct-21 78,354 9,109 96 80,579 9,368 102 76,180 8,856 86
Nov-21 78,620 9,113 96 80,888 9,376 102 76,405 8,856 86
Dec-21 78,953 9,139 96 81,266 9,407 102 76,696 8,878 86
Jan-22 79,098 9,152 96 81,450 9,424 102 76,803 8,886 85
Feb-22 79,106 9,153 96 81,494 9,429 103 76,777 8,884 85
Mar-22 79,117 9,143 96 81,541 9,423 103 76,755 8,870 85
Apr-22 79,092 9,140 96 81,551 9,424 103 76,697 8,863 85
May-22 79,085 9,146 96 81,579 9,434 103 76,657 8,865 85
Jun-22 79,093 9,146 96 81,622 9,438 103 76,630 8,861 85
Jul-22 79,199 9,162 96 81,766 9,459 103 76,700 8,873 84
Aug-22 79,298 9,167 96 81,904 9,468 104 76,762 8,874 84
Sep-22 79,510 9,168 96 82,159 9,473 104 76,934 8,871 84
Oct-22 79,691 9,169 96 82,381 9,479 104 77,076 8,868 84
Nov-22 79,958 9,171 96 82,693 9,485 104 77,301 8,866 84
Dec-22 80,292 9,199 96 83,075 9,518 104 77,590 8,889 84
Jan-23 80,438 9,211 96 83,262 9,534 104 77,697 8,897 83
Feb-23 80,448 9,212 96 83,308 9,539 105 77,673 8,894 83
Mar-23 80,461 9,202 96 83,358 9,533 105 77,652 8,881 83
Apr-23 80,437 9,200 96 83,369 9,535 105 77,595 8,875 83
May-23 80,432 9,204 96 83,399 9,544 105 77,556 8,875 83
Jun-23 80,441 9,206 96 83,444 9,550 105 77,531 8,873 83
Jul-23 80,538 9,221 96 83,578 9,569 105 77,594 8,884 82
Aug-23 80,629 9,226 96 83,705 9,578 106 77,651 8,885 82
Sep-23 80,832 9,227 96 83,949 9,583 106 77,816 8,883 82
Oct-23 81,005 9,228 96 84,162 9,588 106 77,952 8,880 82
Nov-23 81,263 9,230 96 84,463 9,593 106 78,170 8,879 82
Dec-23 81,589 9,258 96 84,835 9,626 106 78,452 8,902 82
Jan-24 81,727 9,269 96 85,012 9,642 106 78,554 8,909 81
Feb-24 81,728 9,270 96 85,047 9,646 107 78,524 8,907 81
Mar-24 81,731 9,260 96 85,083 9,640 107 78,496 8,893 81
Apr-24 81,699 9,256 96 85,084 9,639 107 78,435 8,886 81
May-24 81,685 9,262 96 85,101 9,649 107 78,389 8,888 81
Jun-24 81,685 9,264 96 85,135 9,655 107 78,359 8,887 81
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Jul-24 81,781 9,278 96 85,268 9,674 107 78,421 8,897 80
Aug-24 81,871 9,284 96 85,394 9,684 108 78,477 8,899 80
Sep-24 82,073 9,285 96 85,637 9,688 108 78,641 8,897 80
Oct-24 82,244 9,284 96 85,849 9,691 108 78,774 8,892 80
Nov-24 82,501 9,287 96 86,150 9,698 108 78,990 8,892 80
Dec-24 82,825 9,315 96 86,521 9,731 108 79,270 8,915 80
Jan-25 82,962 9,326 96 86,698 9,746 108 79,371 8,922 79
Feb-25 82,961 9,328 96 86,730 9,752 109 79,340 8,921 79
Mar-25 82,964 9,318 96 86,766 9,745 109 79,313 8,908 79
Apr-25 82,930 9,314 96 86,764 9,744 109 79,250 8,901 79
May-25 82,915 9,319 96 86,780 9,753 109 79,204 8,902 79
Jun-25 82,913 9,320 96 86,811 9,758 109 79,172 8,900 79
Jul-25 83,008 9,335 96 86,943 9,778 109 79,233 8,911 78
Aug-25 83,097 9,341 96 87,069 9,787 110 79,289 8,913 78
Sep-25 83,298 9,341 96 87,312 9,791 110 79,451 8,910 78
Oct-25 83,468 9,341 96 87,522 9,795 110 79,584 8,906 78
Nov-25 83,724 9,344 96 87,824 9,802 110 79,798 8,906 78
Dec-25 84,047 9,371 96 88,195 9,834 110 80,076 8,928 78
Jan-26 84,183 9,383 96 88,371 9,850 110 80,176 8,936 77
Feb-26 84,181 9,385 96 88,402 9,856 111 80,144 8,935 77
Mar-26 84,183 9,374 96 88,437 9,848 111 80,116 8,921 77
Apr-26 84,148 9,371 96 88,433 9,848 111 80,053 8,915 77
May-26 84,132 9,376 96 88,448 9,857 111 80,007 8,916 77
Jun-26 84,129 9,377 96 88,478 9,862 111 79,974 8,914 77
Jul-26 84,223 9,392 96 88,609 9,881 111 80,035 8,925 76
Aug-26 84,311 9,398 96 88,734 9,891 112 80,089 8,927 76
Sep-26 84,511 9,397 96 88,977 9,894 112 80,250 8,923 76
Oct-26 84,680 9,398 96 89,187 9,898 112 80,381 8,921 76
Nov-26 84,936 9,400 96 89,489 9,904 112 80,595 8,920 76
Dec-26 85,258 9,428 96 89,861 9,937 112 80,871 8,943 76
Jan-27 85,392 9,440 96 90,035 9,953 112 80,969 8,951 75
Feb-27 85,390 9,440 96 90,066 9,957 113 80,937 8,948 75
Mar-27 85,391 9,430 96 90,100 9,950 113 80,909 8,935 75
Apr-27 85,356 9,427 96 90,095 9,950 113 80,845 8,929 75
May-27 85,338 9,432 96 90,109 9,959 113 80,799 8,930 75
Jun-27 85,335 9,433 96 90,138 9,964 113 80,767 8,928 75
Jul-27 85,430 9,448 96 90,271 9,983 113 80,828 8,939 74
Aug-27 85,518 9,453 96 90,397 9,992 114 80,882 8,941 74
Sep-27 85,719 9,454 96 90,642 9,997 114 81,042 8,938 74
Oct-27 85,889 9,455 96 90,855 10,002 114 81,174 8,936 74
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Nov-27 86,145 9,457 96 91,158 10,007 114 81,386 8,935 74
Dec-27 86,468 9,485 96 91,533 10,041 114 81,662 8,958 74
Jan-28 86,603 9,497 96 91,709 10,057 114 81,760 8,966 73
Feb-28 86,602 9,497 96 91,742 10,061 115 81,729 8,963 73
Mar-28 86,603 9,487 96 91,776 10,054 115 81,701 8,950 73
Apr-28 86,569 9,484 96 91,772 10,054 115 81,638 8,944 73
May-28 86,552 9,489 96 91,787 10,063 115 81,593 8,945 73
Jun-28 86,549 9,490 96 91,817 10,068 115 81,561 8,943 73
Jul-28 86,645 9,504 96 91,952 10,086 115 81,622 8,953 72
Aug-28 86,735 9,510 96 92,081 10,096 116 81,677 8,955 72
Sep-28 86,937 9,511 96 92,328 10,101 116 81,838 8,953 72
Oct-28 87,107 9,511 96 92,542 10,104 116 81,969 8,950 72
Nov-28 87,364 9,514 96 92,849 10,111 116 82,181 8,950 72
Dec-28 87,688 9,542 96 93,226 10,145 116 82,456 8,973 72
Jan-29 87,824 9,553 96 93,405 10,160 116 82,554 8,980 71
Feb-29 87,824 9,554 96 93,438 10,165 117 82,525 8,977 71
Mar-29 87,826 9,544 96 93,474 10,158 117 82,497 8,965 71
Apr-29 87,793 9,540 96 93,471 10,157 117 82,435 8,958 71
May-29 87,777 9,546 96 93,488 10,167 117 82,391 8,960 71
Jun-29 87,775 9,547 96 93,519 10,172 117 82,359 8,958 71
Jul-29 87,871 9,561 96 93,655 10,190 117 82,420 8,968 70
Aug-29 87,960 9,567 96 93,783 10,200 118 82,474 8,970 70
Sep-29 88,162 9,568 96 94,032 10,205 118 82,635 8,968 70
Oct-29 88,333 9,568 96 94,248 10,209 118 82,766 8,965 70
Nov-29 88,590 9,571 96 94,555 10,215 118 82,977 8,965 70
Dec-29 88,914 9,598 96 94,935 10,248 118 83,251 8,987 70
Jan-30 89,050 9,610 96 95,114 10,264 118 83,349 8,995 69
Feb-30 89,049 9,611 96 95,146 10,269 119 83,318 8,992 69
Mar-30 89,051 9,600 96 95,182 10,261 119 83,291 8,979 69
Apr-30 89,019 9,597 96 95,181 10,261 119 83,230 8,973 69
May-30 89,002 9,603 96 95,196 10,271 119 83,185 8,975 69
Jun-30 89,000 9,603 96 95,228 10,275 119 83,154 8,972 69
Jul-30 89,099 9,619 96 95,368 10,296 119 83,216 8,984 68
Aug-30 89,192 9,624 96 95,502 10,305 120 83,273 8,985 68
Sep-30 89,397 9,624 96 95,756 10,309 120 83,435 8,982 68
Oct-30 89,570 9,625 96 95,976 10,313 120 83,566 8,980 68
Nov-30 89,831 9,628 96 96,290 10,320 120 83,779 8,979 68
Dec-30 90,157 9,655 96 96,675 10,353 120 84,053 9,001 68
Jan-31 90,297 9,667 96 96,860 10,370 120 84,153 9,009 67
Feb-31 90,299 9,669 96 96,897 10,375 121 84,125 9,008 67
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Mar-31 90,305 9,658 96 96,937 10,367 121 84,099 8,994 67
Apr-31 90,274 9,655 96 96,938 10,368 121 84,040 8,988 67
May-31 90,261 9,660 96 96,959 10,377 121 83,998 8,990 67
Jun-31 90,262 9,661 9% 96,995 10,382 121 83,969 8,987 67
Jul-31 90,364 9,677 96 97,140 10,403 121 84,033 8,999 66
Aug-31 90,458 9,681 96 97,276 10,411 122 84,090 9,000 66
Sep-31 90,665 9,682 96 97,534 10,416 122 84,252 8,997 66
Oct-31 90,841 9,683 96 97,759 10,420 122 84,385 8,995 66
Nov-31 91,104 9,686 96 98,078 10,427 122 84,599 8,994 66
Dec-31 91,432 9,713 96 98,467 10,460 122 84,873 9,016 66
Jan-32 91,574 9,726 96 98,655 10,478 122 84,974 9,025 65
Feb-32 91,579 9,726 96 98,696 10,482 123 84,948 9,022 65
Mar-32 91,587 9,716 96 98,740 10,475 123 84,923 9,009 65
Apr-32 91,558 9,713 96 98,744 10,475 123 84,866 9,003 65
May-32 91,547 9,718 9% 98,768 10,485 123 84,825 9,004 65
Jun-32 91,551 9,720 9% 98,808 10,491 123 84,798 9,003 65
Jul-32 91,654 9,735 96 98,955 10,511 123 84,862 9,014 64
Aug-32 91,750 9,740 96 99,095 10,520 124 84,920 9,015 64
Sep-32 91,959 9,741 96 99,357 10,525 124 85,083 9,013 64
Oct-32 92,137 9,741 96 99,585 10,528 124 85,217 9,009 64
Nov-32 92,401 9,744 96 99,907 10,536 124 85,430 9,009 64
Dec-32 92,732 9,772 9% 100,301 10,570 124 85,705 9,031 64
Jan-33 92,875 9,783 96 100,493 10,585 124 85,806 9,038 63
Feb-33 92,882 9,785 96 100,537 10,591 125 85,781 9,037 63
Mar-33 92,892 9,775 96 100,583 10,584 125 85,758 9,024 63
Apr-33 92,865 9,771 9% 100,590 10,584 125 85,702 9,017 63
May-33 92,856 9,777 96 100,617 10,594 125 85,663 9,020 63
Jun-33 92,862 9,779 96 100,660 10,600 125 85,637 9,018 63
Jul-33 92,967 9,793 96 100,811 10,619 125 85,703 9,028 62
Aug-33 93,065 9,799 9% 100,954 10,630 126 85,762 9,030 62
Sep-33 93,277 9,800 96 101,221 10,635 126 85,926 9,028 62
Oct-33 93,457 9,800 96 101,453 10,639 126 86,060 9,024 62
Nov-33 93,723 9,804 96 101,779 10,647 126 86,273 9,025 62
Dec-33 94,056 9,831 96 102,178 10,680 126 86,548 9,046 62
Jan-34 94,202 9,843 96 102,374 10,697 126 86,651 9,054 61
Feb-34 94,211 9,844 96 102,422 10,702 127 86,628 9,052 61
Mar-34 94,223 9,834 96 102,471 10,695 127 86,606 9,039 61
Apr-34 94,199 9,831 96 102,482 10,696 127 86,552 9,033 61
May-34 94,192 9,837 96 102,512 10,706 127 86,514 9,035 61
Jun-34 94,199 9,837 96 102,557 10,710 127 86,489 9,032 61
Jul-34 94,306 9,853 9% 102,711 10,731 127 86,556 9,043 60
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Idaho - Idaho - Idaho -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Aug-34 94,406 9,859 96 102,858 10,742 128 86,616 9,045 60
Sep-34 94,619 9,859 96 103,128 10,746 128 86,780 9,042 60
Oct-34 94,801 9,860 96 103,364 10,751 128 86,915 9,040 60
Nov-34 95,069 9,863 9% 103,694 10,758 128 87,129 9,039 60
Dec-34 95,404 9,890 96 104,098 10,791 128 87,404 9,061 60
Jan-35 95,551 9,903 96 104,296 10,809 128 87,506 9,069 59
Feb-35 95,563 9,904 96 104,346 10,814 129 87,484 9,067 59
Mar-35 95,576 9,894 96 104,399 10,807 129 87,464 9,054 59
Apr-35 95,553 9,891 96 104,412 10,808 129 87,411 9,048 59
May-35 95,548 9,897 96 104,445 10,819 129 87,375 9,050 59
Jun-35 95,557 9,897 96 104,493 10,822 129 87,351 9,047 59
Jul-35 95,666 9,913 96 104,650 10,844 129 87,419 9,058 58
Aug-35 95,769 9,918 96 104,802 10,853 130 87,481 9,060 58
Sep-35 95,984 9,919 96 105,076 10,859 130 87,645 9,057 58
Oct-35 96,168 9,920 9% 105,316 10,864 130 87,780 9,055 58
Nov-35 96,439 9,923 9% 105,651 10,871 130 87,995 9,054 58
Dec-35 96,776 9,951 96 106,060 10,906 130 88,270 9,076 58
Jan-36 96,926 9,963 96 106,263 10,923 130 88,375 9,084 57
Feb-36 96,940 9,964 96 106,317 10,928 131 88,354 9,082 57
Mar-36 96,955 9,954 96 106,372 10,921 131 88,335 9,069 57
Apr-36 96,935 9,951 96 106,389 10,922 131 88,285 9,063 57
May-36 96,932 9,956 9% 106,425 10,931 131 88,249 9,064 57
Jun-36 96,944 9,958 96 106,478 10,937 131 88,228 9,063 57
Jul-36 97,055 9,974 96 106,639 10,959 131 88,296 9,074 56
Aug-36 97,159 9,979 96 106,793 10,968 132 88,358 9,075 56
Sep-36 97,377 9,980 9% 107,072 10,974 132 88,524 9,073 56
Oct-36 97,563 9,981 96 107,316 10,979 132 88,660 9,070 56
Nov-36 97,835 9,984 96 107,655 10,986 132 88,875 9,070 56
Dec-36 98,174 10,012 96 108,067 11,021 132 89,150 9,092 56
Jan-37 98,326 10,023 9% 108,275 11,037 132 89,255 9,098 55
Feb-37 98,341 10,025 96 108,330 11,043 133 89,235 9,097 55
Mar-37 98,359 10,015 96 108,390 11,036 133 89,218 9,084 55
Apr-37 98,340 10,011 96 108,409 11,036 133 89,168 9,077 55
May-37 98,340 10,017 96 108,449 11,047 133 89,135 9,079 55
Jun-37 98,353 10,019 96 108,503 11,053 133 89,114 9,078 55
Jul-37 98,466 10,034 96 108,668 11,074 133 89,184 9,088 54
Aug-37 98,572 10,040 96 108,825 11,084 134 89,247 9,090 54
Sep-37 98,791 10,041 96 109,107 11,089 134 89,412 9,088 54
Oct-37 98,978 10,042 96 109,354 11,095 134 89,548 9,085 54
Nov-37 99,252 10,045 96 109,697 11,102 134 89,763 9,085 54
Dec-37 99,592 10,073 96 110,113 11,137 134 90,038 9,107 54
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Medford - Medford - Medford -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Nov-17 54,604 6,919 15 54,965 6,965 15 54,244 6,873 15
Dec-17 54,921 6,966 15 55,302 7,014 15 54,541 6,918 15
Jan-18 55,150 7,001 15 55,551 7,052 15 54,750 6,951 15
Feb-18 55,132 7,025 15 55,552 7,079 15 54,714 6,972 15
Mar-18 55,110 7,009 15 55,548 7,065 15 54,674 6,954 15
Apr-18 55,081 7,004 15 55,537 7,062 15 54,627 6,947 15
May-18 54,977 6,995 15 55,450 7,056 15 54,506 6,935 15
Jun-18 54,860 6,975 15 55,350 7,038 15 54,372 6,913 15
Jul-18 54,730 6,964 15 55,237 7,029 15 54,226 6,900 15
Aug-18 54,648 6,966 15 55,171 7,033 15 54,128 6,900 15
Sep-18 54,650 6,937 15 55,191 7,006 15 54,112 6,869 15
Oct-18 54,917 6,954 15 55,478 7,025 16 54,360 6,884 15
Nov-18 55,303 7,003 15 55,885 7,077 16 54,725 6,930 14
Dec-18 55,650 7,047 15 56,254 7,124 16 55,050 6,971 14
Jan-19 55,862 7,076 15 56,486 7,155 16 55,243 6,998 14
Feb-19 55,858 7,095 15 56,499 7,177 16 55,221 7,014 14
Mar-19 55,847 7,095 15 56,506 7,179 16 55,193 7,012 14
Apr-19 55,810 7,075 15 56,486 7,161 16 55,139 6,990 14
May-19 55,722 7,068 15 56,415 7,156 16 55,035 6,981 14
Jun-19 55,598 7,058 15 56,307 7,148 16 54,895 6,969 14
Jul-19 55,454 7,033 15 56,178 7,125 16 54,736 6,942 14
Aug-19 55,371 7,022 15 56,111 7,116 16 54,638 6,929 14
Sep-19 55,364 7,018 15 56,121 7,114 16 54,614 6,923 14
Oct-19 55,624 7,030 15 56,402 7,128 16 54,854 6,933 14
Nov-19 56,009 7,074 15 56,809 7,175 16 55,217 6,974 14
Dec-19 56,352 7,120 15 57,174 7,224 16 55,538 7,017 14
Jan-20 56,565 7,152 15 57,408 7,258 16 55,731 7,046 14
Feb-20 56,563 7,173 15 57,423 7,282 16 55,712 7,065 14
Mar-20 56,551 7,167 15 57,428 7,278 16 55,684 7,057 14
Apr-20 56,514 7,152 15 57,408 7,265 16 55,630 7,040 14
May-20 56,424 7,145 15 57,334 7,260 16 55,525 7,031 14
Jun-20 56,297 7,131 15 57,222 7,248 16 55,383 7,015 14
Jul-20 56,154 7,111 15 57,094 7,230 16 55,226 6,993 14
Aug-20 56,071 7,105 15 57,027 7,226 16 55,127 6,985 14
Sep-20 56,064 7,091 15 57,037 7,214 16 55,104 6,969 14
Oct-20 56,325 7,104 15 57,320 7,229 17 55,343 6,980 14
Nov-20 56,712 7,151 15 57,732 7,279 17 55,706 7,024 13
Dec-20 57,056 7,196 15 58,100 7,327 17 56,027 7,066 13
Jan-21 57,272 7,227 15 58,337 7,361 17 56,222 7,094 13
Feb-21 57,271 7,247 15 58,354 7,384 17 56,204 7,112 13
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MEDFORD
Medford - Medford - Medford -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Mar-21 57,261 7,244 15 58,362 7,383 17 56,177 7,106 13
Apr-21 57,226 7,227 15 58,344 7,368 17 56,126 7,088 13
May-21 57,138 7,220 15 58,272 7,363 17 56,022 7,079 13
Jun-21 57,011 7,207 15 58,160 7,352 17 55,881 7,064 13
Jul-21 56,867 7,186 15 58,030 7,332 17 55,723 7,041 13
Aug-21 56,783 7,178 15 57,962 7,327 17 55,624 7,031 13
Sep-21 56,776 7,168 15 57,972 7,318 17 55,600 7,019 13
Oct-21 57,036 7,180 15 58,255 7,333 17 55,838 7,029 13
Nov-21 57,422 7,226 15 58,666 7,382 17 56,199 7,072 13
Dec-21 57,766 7,271 15 59,036 7,430 17 56,519 7,114 13
Jan-22 57,981 7,301 15 59,273 7,464 17 56,713 7,141 13
Feb-22 57,980 7,322 15 59,290 7,487 17 56,695 7,160 13
Mar-22 57,969 7,318 15 59,296 7,485 17 56,667 7,154 13
Apr-22 57,933 7,302 15 59,277 7,471 17 56,615 7,136 13
May-22 57,844 7,295 15 59,203 7,466 17 56,511 7,127 13
Jun-22 57,717 7,281 15 59,091 7,454 17 56,370 7,111 13
Jul-22 57,573 7,260 15 58,961 7,435 17 56,213 7,088 13
Aug-22 57,489 7,253 15 58,892 7,430 17 56,114 7,079 13
Sep-22 57,482 7,242 15 58,902 7,421 17 56,091 7,067 13
Oct-22 57,742 7,254 15 59,186 7,435 18 56,328 7,076 13
Nov-22 58,128 7,300 15 59,600 7,485 18 56,688 7,119 12
Dec-22 58,472 7,346 15 59,970 7,534 18 57,006 7,162 12
Jan-23 58,687 7,376 15 60,208 7,568 18 57,199 7,189 12
Feb-23 58,687 7,396 15 60,226 7,590 18 57,182 7,207 12
Mar-23 58,676 7,392 15 60,233 7,588 18 57,154 7,201 12
Apr-23 58,640 7,376 15 60,213 7,574 18 57,102 7,183 12
May-23 58,551 7,369 15 60,140 7,569 18 56,999 7,174 12
Jun-23 58,424 7,356 15 60,027 7,558 18 56,858 7,159 12
Jul-23 58,271 7,334 15 59,885 7,538 18 56,695 7,136 12
Aug-23 58,178 7,326 15 59,805 7,531 18 56,590 7,126 12
Sep-23 58,161 7,315 15 59,802 7,522 18 56,559 7,114 12
Oct-23 58,411 7,327 15 60,075 7,536 18 56,787 7,124 12
Nov-23 58,788 7,372 15 60,478 7,584 18 57,139 7,166 12
Dec-23 59,122 7,417 15 60,837 7,633 18 57,449 7,208 12
Jan-24 59,328 7,447 15 61,065 7,665 18 57,635 7,234 12
Feb-24 59,317 7,467 15 61,069 7,688 18 57,609 7,252 12
Mar-24 59,298 7,463 15 61,065 7,685 18 57,576 7,246 12
Apr-24 59,252 7,446 15 61,033 7,670 18 57,517 7,228 12
May-24 59,153 7,438 15 60,947 7,664 18 57,406 7,218 12
Jun-24 59,016 7,425 15 60,821 7,652 18 57,258 7,204 12
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Jul-24 58,864 7,403 15 60,680 7,631 18 57,096 7,181 12
Aug-24 58,771 7,395 15 60,600 7,625 18 56,991 7,171 12
Sep-24 58,755 7,384 15 60,599 7,616 18 56,961 7,159 12
Oct-24 59,006 7,396 15 60,873 7,630 19 57,190 7,168 12
Nov-24 59,383 7,441 15 61,278 7,678 19 57,541 7,210 11
Dec-24 59,718 7,486 15 61,639 7,727 19 57,850 7,252 11
Jan-25 59,924 7,516 15 61,867 7,759 19 58,035 7,279 11
Feb-25 59,915 7,536 15 61,874 7,782 19 58,012 7,296 11
Mar-25 59,895 7,532 15 61,869 7,780 19 57,977 7,290 11
Apr-25 59,850 7,515 15 61,838 7,764 19 57,919 7,272 11
May-25 59,752 7,508 15 61,753 7,759 19 57,809 7,263 11
Jun-25 59,616 7,494 15 61,628 7,746 19 57,663 7,248 11
Jul-25 59,463 7,472 15 61,485 7,726 19 57,501 7,225 11
Aug-25 59,370 7,464 15 61,405 7,719 19 57,396 7,215 11
Sep-25 59,353 7,453 15 61,402 7,710 19 57,365 7,203 11
Oct-25 59,604 7,465 15 61,678 7,724 19 57,593 7,213 11
Nov-25 59,981 7,510 15 62,083 7,773 19 57,943 7,254 11
Dec-25 60,316 7,555 15 62,446 7,821 19 58,252 7,296 11
Jan-26 60,521 7,585 15 62,674 7,855 19 58,435 7,324 11
Feb-26 60,511 7,604 15 62,679 7,876 19 58,411 7,340 11
Mar-26 60,492 7,600 15 62,675 7,874 19 58,378 7,334 11
Apr-26 60,446 7,583 15 62,643 7,859 19 58,319 7,316 11
May-26 60,348 7,576 15 62,557 7,853 19 58,210 7,307 11
Jun-26 60,211 7,562 15 62,431 7,841 19 58,063 7,292 11
Jul-26 60,057 7,540 15 62,287 7,820 19 57,900 7,269 11
Aug-26 59,964 7,532 15 62,206 7,813 19 57,796 7,260 11
Sep-26 59,946 7,521 15 62,202 7,804 19 57,764 7,247 11
Oct-26 60,197 7,533 15 62,478 7,818 20 57,992 7,257 11
Nov-26 60,573 7,578 15 62,884 7,867 20 58,340 7,299 10
Dec-26 60,907 7,623 15 63,246 7,916 20 58,647 7,340 10
Jan-27 61,112 7,652 15 63,475 7,948 20 58,830 7,366 10
Feb-27 61,102 7,672 15 63,480 7,971 20 58,806 7,384 10
Mar-27 61,081 7,668 15 63,474 7,969 20 58,771 7,378 10
Apr-27 61,035 7,651 15 63,442 7,953 20 58,712 7,360 10
May-27 60,936 7,643 15 63,354 7,946 20 58,602 7,350 10
Jun-27 60,799 7,630 15 63,227 7,935 20 58,456 7,336 10
Jul-27 60,644 7,608 15 63,081 7,914 20 58,293 7,313 10
Aug-27 60,549 7,599 15 62,998 7,906 20 58,188 7,303 10
Sep-27 60,531 7,588 15 62,994 7,897 20 58,157 7,291 10
Oct-27 60,780 7,600 15 63,268 7,911 20 58,382 7,300 10
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Nov-27 61,155 7,645 15 63,674 7,960 20 58,728 7,342 10
Dec-27 61,488 7,690 15 64,036 8,009 20 59,033 7,383 10
Jan-28 61,692 7,720 15 64,264 8,042 20 59,215 7,411 10
Feb-28 61,680 7,739 15 64,267 8,064 20 59,189 7,427 10
Mar-28 61,659 7,735 15 64,260 8,062 20 59,155 7,421 10
Apr-28 61,611 7,718 15 64,226 8,046 20 59,095 7,403 10
May-28 61,511 7,710 15 64,137 8,040 20 58,985 7,394 10
Jun-28 61,373 7,696 15 64,008 8,027 20 58,838 7,379 10
Jul-28 61,216 7,674 15 63,859 8,006 20 58,674 7,356 10
Aug-28 61,120 7,666 15 63,774 7,999 20 58,568 7,346 10
Sep-28 61,099 7,655 15 63,767 7,990 20 58,535 7,334 10
Oct-28 61,347 7,667 15 64,040 8,004 21 58,759 7,344 10
Nov-28 61,720 7,712 15 64,445 8,053 21 59,102 7,385 9
Dec-28 62,052 7,756 15 64,806 8,101 21 59,406 7,426 9
Jan-29 62,254 7,787 15 65,032 8,134 21 59,586 7,453 9
Feb-29 62,240 7,806 15 65,033 8,156 21 59,559 7,470 9
Mar-29 62,217 7,802 15 65,024 8,154 21 59,523 7,464 9
Apr-29 62,168 7,785 15 64,988 8,138 21 59,462 7,446 9
May-29 62,066 7,777 15 64,896 8,131 21 59,351 7,437 9
Jun-29 61,926 7,763 15 64,764 8,119 21 59,203 7,422 9
Jul-29 61,768 7,741 15 64,614 8,097 21 59,039 7,399 9
Aug-29 61,670 7,733 15 64,526 8,091 21 58,932 7,390 9
Sep-29 61,649 7,721 15 64,518 8,080 21 58,899 7,376 9
Oct-29 61,895 7,733 15 64,790 8,095 21 59,120 7,386 9
Nov-29 62,267 7,778 15 65,194 8,144 21 59,462 7,428 9
Dec-29 62,597 7,822 15 65,555 8,191 21 59,764 7,468 9
Jan-30 62,798 7,852 15 65,780 8,225 21 59,942 7,495 9
Feb-30 62,783 7,871 15 65,779 8,247 21 59,915 7,512 9
Mar-30 62,759 7,867 15 65,769 8,244 21 59,878 7,506 9
Apr-30 62,708 7,850 15 65,730 8,229 21 59,816 7,488 9
May-30 62,605 7,842 15 65,637 8,222 21 59,704 7,479 9
Jun-30 62,464 7,828 15 65,504 8,209 21 59,556 7,464 9
Jul-30 62,304 7,806 15 65,350 8,188 21 59,391 7,441 9
Aug-30 62,204 7,797 15 65,259 8,180 21 59,283 7,431 9
Sep-30 62,181 7,786 15 65,249 8,170 21 59,248 7,419 9
Oct-30 62,425 7,797 15 65,519 8,184 22 59,468 7,428 9
Nov-30 62,795 7,842 15 65,922 8,233 22 59,807 7,469 8
Dec-30 63,123 7,887 15 66,280 8,282 22 60,107 7,510 8
Jan-31 63,322 7,917 15 66,504 8,314 22 60,283 7,537 8
Feb-31 63,305 7,936 15 66,500 8,336 22 60,254 7,553 8
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Mar-31 63,278 7,931 15 66,486 8,333 22 60,215 7,547 8
Apr-31 63,226 7,915 15 66,446 8,318 22 60,153 7,530 8
May-31 63,121 7,906 15 66,350 8,310 22 60,040 7,520 8
Jun-31 62,978 7,892 15 66,214 8,297 22 59,891 7,505 8
Jul-31 62,816 7,870 15 66,057 8,276 22 59,725 7,482 8
Aug-31 62,714 7,861 15 65,963 8,268 22 59,615 7,472 8
Sep-31 62,689 7,850 15 65,951 8,258 22 59,579 7,460 8
Oct-31 62,931 7,861 15 66,219 8,271 22 59,797 7,469 8
Nov-31 63,300 7,906 15 66,621 8,320 22 60,135 7,510 8
Dec-31 63,626 7,950 15 66,978 8,369 22 60,432 7,551 8
Jan-32 63,823 7,980 15 67,200 8,402 22 60,606 7,578 8
Feb-32 63,804 7,999 15 67,193 8,424 22 60,576 7,594 8
Mar-32 63,776 7,994 15 67,178 8,421 22 60,536 7,588 8
Apr-32 63,722 7,977 15 67,135 8,404 22 60,473 7,570 8
May-32 63,615 7,969 15 67,036 8,398 22 60,359 7,561 8
Jun-32 63,470 7,955 15 66,897 8,385 22 60,208 7,546 8
Jul-32 63,306 7,932 15 66,738 8,362 22 60,041 7,523 8
Aug-32 63,203 7,923 15 66,643 8,354 22 59,931 7,513 8
Sep-32 63,177 7,912 15 66,628 8,344 22 59,894 7,501 8
Oct-32 63,418 7,923 15 66,896 8,358 23 60,111 7,510 8
Nov-32 63,784 7,968 15 67,296 8,407 23 60,446 7,551 7
Dec-32 64,109 8,012 15 67,652 8,455 23 60,741 7,591 7
Jan-33 64,305 8,042 15 67,873 8,488 23 60,915 7,618 7
Feb-33 64,285 8,062 15 67,865 8,511 23 60,884 7,635 7
Mar-33 64,255 8,056 15 67,847 8,506 23 60,843 7,628 7
Apr-33 64,199 8,039 15 67,801 8,490 23 60,778 7,610 7
May-33 64,091 8,031 15 67,701 8,483 23 60,663 7,601 7
Jun-33 63,944 8,017 15 67,559 8,470 23 60,512 7,586 7
Jul-33 63,780 7,994 15 67,399 8,447 23 60,345 7,563 7
Aug-33 63,675 7,985 15 67,301 8,439 23 60,234 7,553 7
Sep-33 63,647 7,974 15 67,285 8,429 23 60,196 7,541 7
Oct-33 63,887 7,985 15 67,552 8,443 23 60,411 7,550 7
Nov-33 64,252 8,030 15 67,951 8,492 23 60,744 7,591 7
Dec-33 64,576 8,074 15 68,307 8,540 23 61,039 7,631 7
Jan-34 64,770 8,103 15 68,525 8,573 23 61,210 7,658 7
Feb-34 64,748 8,122 15 68,515 8,594 23 61,177 7,674 7
Mar-34 64,717 8,117 15 68,496 8,591 23 61,136 7,668 7
Apr-34 64,660 8,100 15 68,449 8,575 23 61,070 7,650 7
May-34 64,551 8,091 15 68,347 8,567 23 60,956 7,640 7
Jun-34 64,403 8,077 15 68,203 8,554 23 60,804 7,626 7
Jul-34 64,237 8,054 15 68,040 8,531 23 60,636 7,602 7
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Aug-34 64,131 8,046 15 67,941 8,524 23 60,524 7,593 7
Sep-34 64,102 8,034 15 67,923 8,513 23 60,485 7,581 7
Oct-34 64,340 8,045 15 68,188 8,526 24 60,699 7,590 7
Nov-34 64,704 8,090 15 68,587 8,575 24 61,030 7,631 6
Dec-34 65,026 8,134 15 68,941 8,624 24 61,323 7,671 6
Jan-35 65,219 8,163 15 69,158 8,656 24 61,493 7,697 6
Feb-35 65,196 8,182 15 69,147 8,678 24 61,460 7,713 6
Mar-35 65,164 8,177 15 69,126 8,675 24 61,418 7,707 6
Apr-35 65,106 8,159 15 69,078 8,657 24 61,352 7,689 6
May-35 64,995 8,151 15 68,973 8,650 24 61,236 7,680 6
Jun-35 64,845 8,136 15 68,827 8,636 24 61,083 7,664 6
Jul-35 64,679 8,114 15 68,663 8,614 24 60,915 7,642 6
Aug-35 64,573 8,105 15 68,564 8,606 24 60,804 7,632 6
Sep-35 64,543 8,093 15 68,544 8,595 24 60,764 7,620 6
Oct-35 64,781 8,104 15 68,810 8,608 24 60,977 7,628 6
Nov-35 65,145 8,149 15 69,209 8,658 24 61,308 7,669 6
Dec-35 65,467 8,193 15 69,564 8,706 24 61,600 7,709 6
Jan-36 65,660 8,223 15 69,783 8,739 24 61,770 7,736 6
Feb-36 65,637 8,242 15 69,771 8,761 24 61,737 7,752 6
Mar-36 65,604 8,237 15 69,749 8,757 24 61,694 7,746 6
Apr-36 65,545 8,219 15 69,699 8,740 24 61,627 7,728 6
May-36 65,434 8,211 15 69,594 8,733 24 61,511 7,719 6
Jun-36 65,284 8,197 15 69,448 8,720 24 61,359 7,704 6
Jul-36 65,118 8,174 15 69,284 8,697 24 61,192 7,681 6
Aug-36 65,011 8,165 15 69,182 8,689 24 61,080 7,671 6
Sep-36 64,981 8,153 15 69,163 8,678 24 61,040 7,659 6
Oct-36 65,219 8,164 15 69,429 8,691 25 61,253 7,667 6
Nov-36 65,582 8,209 15 69,829 8,740 25 61,582 7,708 5
Dec-36 65,904 8,253 15 70,184 8,789 25 61,873 7,748 5
Jan-37 66,096 8,283 15 70,402 8,822 25 62,042 7,775 5
Feb-37 66,073 8,302 15 70,390 8,844 25 62,009 7,791 5
Mar-37 66,040 8,297 15 70,368 8,840 25 61,967 7,785 5
Apr-37 65,980 8,279 15 70,317 8,823 25 61,899 7,767 5
May-37 65,869 8,271 15 70,211 8,816 25 61,784 7,758 5
Jun-37 65,719 8,257 15 70,064 8,802 25 61,632 7,743 5
Jul-37 65,553 8,234 15 69,900 8,780 25 61,465 7,720 5
Aug-37 65,445 8,225 15 69,797 8,772 25 61,352 7,710 5
Sep-37 65,415 8,213 15 69,778 8,760 25 61,313 7,698 5
Oct-37 65,651 8,224 15 70,042 8,774 25 61,523 7,707 5
Nov-37 66,014 8,269 15 70,442 8,823 25 61,852 7,747 5
Dec-37 66,334 8,313 15 70,796 8,872 25 62,141 7,787 5
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ROSEBURG
Roseburg - Roseburg - Roseburg -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Nov-17 13,522 2,157 2 13,606 2,171 2 13,438 2,144 2
Dec-17 13,665 2,172 2 13,755 2,186 2 13,575 2,158 2
Jan-18 13,677 2,169 2 13,772 2,184 2 13,583 2,154 2
Feb-18 13,679 2,176 2 13,778 2,192 2 13,580 2,160 2
Mar-18 13,681 2,184 2 13,785 2,201 2 13,577 2,168 2
Apr-18 13,660 2,178 2 13,768 2,195 2 13,552 2,161 2
May-18 13,641 2,174 2 13,754 2,192 2 13,528 2,156 2
Jun-18 13,562 2,171 2 13,679 2,190 2 13,446 2,152 2
Jul-18 13,533 2,163 2 13,654 2,182 2 13,413 2,144 2
Aug-18 13,468 2,153 2 13,592 2,173 2 13,344 2,133 2
Sep-18 13,486 2,157 2 13,615 2,178 2 13,358 2,137 2
Oct-18 13,571 2,155 2 13,705 2,176 3 13,438 2,134 2
Nov-18 13,686 2,165 2 13,825 2,187 3 13,548 2,143 1
Dec-18 13,812 2,182 2 13,957 2,205 3 13,668 2,159 1
Jan-19 13,854 2,184 2 14,003 2,207 3 13,706 2,160 1
Feb-19 13,854 2,190 2 14,008 2,214 3 13,702 2,166 1
Mar-19 13,856 2,192 2 14,014 2,217 3 13,699 2,167 1
Apr-19 13,837 2,185 2 13,999 2,210 3 13,676 2,159 1
May-19 13,798 2,183 2 13,964 2,209 3 13,634 2,157 1
Jun-19 13,732 2,178 2 13,901 2,204 3 13,564 2,151 1
Jul-19 13,688 2,171 2 13,861 2,198 3 13,517 2,144 1
Aug-19 13,628 2,162 2 13,804 2,190 3 13,454 2,134 1
Sep-19 13,637 2,162 2 13,817 2,190 3 13,459 2,133 1
Oct-19 13,721 2,163 2 13,906 2,192 3 13,537 2,134 1
Nov-19 13,840 2,174 2 14,031 2,204 3 13,651 2,144 1
Dec-19 13,969 2,191 2 14,166 2,222 3 13,774 2,160 1
Jan-20 14,018 2,191 2 14,220 2,223 3 13,818 2,160 1
Feb-20 14,012 2,196 2 14,218 2,229 3 13,808 2,164 1
Mar-20 14,022 2,200 2 14,232 2,233 3 13,814 2,168 1
Apr-20 13,996 2,192 2 14,210 2,226 3 13,784 2,159 1
May-20 13,961 2,191 2 14,179 2,225 3 13,746 2,157 1
Jun-20 13,892 2,186 2 14,113 2,221 3 13,674 2,152 1
Jul-20 13,844 2,179 2 14,068 2,215 3 13,622 2,144 1
Aug-20 13,785 2,170 2 14,013 2,206 3 13,560 2,135 1
Sep-20 13,790 2,171 2 14,022 2,208 3 13,561 2,135 1
Oct-20 13,879 2,171 2 14,117 2,208 3 13,644 2,134 0
Nov-20 13,996 2,182 2 14,241 2,220 4 13,755 2,145 0
Dec-20 14,130 2,199 2 14,381 2,238 4 13,882 2,161 0
Jan-21 14,179 2,201 2 14,436 2,241 4 13,926 2,161 0
Feb-21 14,176 2,205 2 14,437 2,245 4 13,919 2,165 0
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ROSEBURG
Roseburg - Roseburg - Roseburg -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers
Mar-21 14,187 2,209 2 14,453 2,250 4 13,925 2,168 0
Apr-21 14,162 2,202 2 14,432 2,244 4 13,896 2,160 0
May-21 14,128 2,200 2 14,402 2,242 4 13,859 2,158 0
Jun-21 14,056 2,195 2 14,333 2,238 4 13,784 2,152 0
Jul-21 14,010 2,188 2 14,290 2,232 4 13,734 2,145 0
Aug-21 13,948 2,179 2 14,232 2,223 4 13,669 2,135 0
Sep-21 13,954 2,180 2 14,242 2,225 4 13,671 2,135 0
Oct-21 14,043 2,180 2 14,338 2,225 4 13,753 2,135 -
Nov-21 14,161 2,191 2 14,463 2,237 4 13,865 2,145 -
Dec-21 14,296 2,208 2 14,605 2,255 4 13,992 2,161 -
Jan-22 14,345 2,209 2 14,660 2,258 4 14,036 2,162 -
Feb-22 14,344 2,213 2 14,663 2,262 4 14,030 2,165 -
Mar-22 14,355 2,217 2 14,679 2,267 4 14,037 2,168 -
Apr-22 14,331 2,210 2 14,659 2,261 4 14,009 2,161 -
May-22 14,297 2,208 2 14,629 2,260 4 13,971 2,158 -
Jun-22 14,224 2,203 2 14,559 2,255 4 13,895 2,152 -
Jul-22 14,178 2,196 2 14,517 2,249 4 13,846 2,145 -
Aug-22 14,115 2,188 2 14,457 2,241 4 13,780 2,136 -
Sep-22 14,122 2,188 2 14,469 2,242 4 13,782 2,136 -
Oct-22 14,211 2,188 2 14,565 2,243 5 13,865 2,135 -
Nov-22 14,330 2,200 2 14,691 2,256 5 13,976 2,146 -
Dec-22 14,465 2,217 2 14,835 2,274 5 14,103 2,162 -
Jan-23 14,516 2,218 2 14,892 2,275 5 14,148 2,161 -
Feb-23 14,515 2,223 2 14,896 2,281 5 14,143 2,166 -
Mar-23 14,527 2,226 2 14,913 2,285 5 14,150 2,168 -
Apr-23 14,503 2,219 2 14,893 2,278 5 14,122 2,160 -
May-23 14,469 2,217 2 14,863 2,277 5 14,084 2,158 -
Jun-23 14,397 2,213 2 14,794 2,274 5 14,010 2,153 -
Jul-23 14,350 2,206 2 14,750 2,267 5 13,959 2,146 -
Aug-23 14,288 2,197 2 14,691 2,259 5 13,894 2,136 -
Sep-23 14,294 2,198 2 14,702 2,260 5 13,896 2,136 -
Oct-23 14,383 2,198 2 14,799 2,261 5 13,978 2,136 -
Nov-23 14,502 2,209 2 14,926 2,273 5 14,089 2,146 -
Dec-23 14,637 2,226 2 15,070 2,291 5 14,215 2,162 -
Jan-24 14,688 2,227 2 15,127 2,294 5 14,260 2,162 -
Feb-24 14,688 2,231 2 15,132 2,299 5 14,256 2,165 -
Mar-24 14,700 2,235 2 15,149 2,303 5 14,263 2,169 -
Apr-24 14,676 2,228 2 15,129 2,297 5 14,235 2,161 -
May-24 14,642 2,226 2 15,099 2,296 5 14,197 2,159 -
Jun-24 14,570 2,222 2 15,030 2,292 5 14,123 2,154 -
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ROSEBURG
Roseburg - Roseburg - Roseburg -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial

Customers Customers Customers Customers Customers Customers Customers Customers Customers
Jul-24 14,523 2,214 2 14,986 2,285 5 14,072 2,145 -
Aug-24 14,461 2,206 2 14,927 2,277 5 14,008 2,137 -
Sep-24 14,467 2,206 2 14,938 2,278 5 14,009 2,136 -
Oct-24 14,556 2,207 2 15,035 2,280 6 14,091 2,137 -
Nov-24 14,675 2,218 2 15,163 2,292 6 14,201 2,147 -
Dec-24 14,810 2,235 2 15,307 2,310 6 14,327 2,162 -
Jan-25 14,861 2,236 2 15,365 2,311 6 14,372 2,162 -
Feb-25 14,861 2,241 2 15,370 2,317 6 14,367 2,166 -
Mar-25 14,873 2,244 2 15,387 2,321 6 14,374 2,168 -
Apr-25 14,850 2,237 2 15,368 2,315 6 14,347 2,161 -
May-25 14,816 2,236 2 15,338 2,314 6 14,310 2,159 -
Jun-25 14,743 2,231 2 15,267 2,310 6 14,235 2,154 -
Jul-25 14,696 2,224 2 15,223 2,303 6 14,185 2,146 -
Aug-25 14,633 2,215 2 15,163 2,295 6 14,120 2,137 -
Sep-25 14,639 2,216 2 15,174 2,297 6 14,121 2,137 -
Oct-25 14,728 2,216 2 15,271 2,297 6 14,203 2,137 -
Nov-25 14,847 2,227 2 15,399 2,309 6 14,313 2,147 -
Dec-25 14,982 2,244 2 15,544 2,328 6 14,438 2,162 -
Jan-26 15,032 2,245 2 15,601 2,330 6 14,482 2,163 -
Feb-26 15,032 2,249 2 15,606 2,335 6 14,478 2,166 -
Mar-26 15,044 2,253 2 15,623 2,340 6 14,485 2,169 -
Apr-26 15,020 2,246 2 15,603 2,333 6 14,457 2,162 -
May-26 14,986 2,244 2 15,572 2,332 6 14,420 2,159 -
Jun-26 14,913 2,239 2 15,501 2,327 6 14,345 2,154 -
Jul-26 14,866 2,232 2 15,458 2,321 6 14,295 2,146 -
Aug-26 14,804 2,224 2 15,398 2,313 6 14,231 2,138 -
Sep-26 14,811 2,224 2 15,410 2,314 6 14,233 2,137 -
Oct-26 14,900 2,225 2 15,508 2,316 7 14,314 2,138 -
Nov-26 15,019 2,236 2 15,637 2,328 7 14,423 2,147 -
Dec-26 15,155 2,253 2 15,784 2,347 7 14,549 2,163 -
Jan-27 15,206 2,253 2 15,842 2,348 7 14,593 2,163 -
Feb-27 15,206 2,258 2 15,847 2,354 7 14,589 2,167 -
Mar-27 15,218 2,261 2 15,865 2,358 7 14,595 2,169 -
Apr-27 15,195 2,255 2 15,846 2,352 7 14,569 2,162 -
May-27 15,161 2,253 2 15,816 2,351 7 14,531 2,160 -
Jun-27 15,089 2,248 2 15,746 2,346 7 14,457 2,154 -
Jul-27 15,042 2,241 2 15,702 2,340 7 14,408 2,147 -
Aug-27 14,980 2,232 2 15,642 2,331 7 14,344 2,138 -
Sep-27 14,986 2,233 2 15,653 2,333 7 14,345 2,138 -
Oct-27 15,075 2,233 2 15,751 2,334 7 14,426 2,137 -
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ROSEBURG
Roseburg - Roseburg - Roseburg -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers
Nov-27 15,194 2,245 2 15,881 2,347 7 14,535 2,148 -
Dec-27 15,330 2,262 2 16,028 2,365 7 14,660 2,164 -
Jan-28 15,381 2,263 2 16,086 2,367 7 14,704 2,163 -
Feb-28 15,381 2,268 2 16,091 2,373 7 14,700 2,167 -
Mar-28 15,393 2,271 2 16,109 2,377 7 14,706 2,170 -
Apr-28 15,370 2,264 2 16,090 2,370 7 14,680 2,162 -
May-28 15,335 2,262 2 16,059 2,369 7 14,641 2,160 -
Jun-28 15,264 2,258 2 15,989 2,365 7 14,569 2,155 -
Jul-28 15,216 2,251 2 15,944 2,359 7 14,519 2,148 -
Aug-28 15,153 2,242 2 15,883 2,350 7 14,454 2,138 -
Sep-28 15,159 2,242 2 15,894 2,351 7 14,456 2,138 -
Oct-28 15,248 2,243 2 15,992 2,352 8 14,536 2,138 -
Nov-28 15,366 2,254 2 16,121 2,365 8 14,644 2,148 -
Dec-28 15,501 2,271 2 16,268 2,383 8 14,768 2,163 -
Jan-29 15,552 2,271 2 16,326 2,384 8 14,812 2,163 -
Feb-29 15,552 2,276 2 16,331 2,390 8 14,808 2,167 -
Mar-29 15,563 2,280 2 16,348 2,395 8 14,813 2,170 -
Apr-29 15,540 2,273 2 16,328 2,389 8 14,787 2,163 -
May-29 15,505 2,271 2 16,297 2,387 8 14,749 2,161 -
Jun-29 15,433 2,266 2 16,226 2,383 8 14,676 2,155 -
Jul-29 15,385 2,259 2 16,180 2,376 8 14,626 2,148 -
Aug-29 15,321 2,250 2 16,117 2,367 8 14,561 2,139 -
Sep-29 15,327 2,251 2 16,128 2,369 8 14,563 2,139 -
Oct-29 15,415 2,251 2 16,226 2,370 8 14,642 2,138 -
Nov-29 15,533 2,262 2 16,355 2,382 8 14,750 2,148 -
Dec-29 15,668 2,279 2 16,502 2,401 8 14,874 2,164 -
Jan-30 15,718 2,281 2 16,559 2,403 8 14,917 2,164 -
Feb-30 15,717 2,285 2 16,563 2,408 8 14,912 2,168 -
Mar-30 15,728 2,289 2 16,579 2,413 8 14,918 2,171 -
Apr-30 15,704 2,282 2 16,559 2,406 8 14,890 2,164 -
May-30 15,669 2,280 2 16,527 2,405 8 14,853 2,161 -
Jun-30 15,596 2,275 2 16,455 2,400 8 14,779 2,156 -
Jul-30 15,547 2,268 2 16,407 2,393 8 14,729 2,148 -
Aug-30 15,482 2,259 2 16,342 2,384 8 14,664 2,139 -
Sep-30 15,486 2,260 2 16,350 2,386 8 14,664 2,140 -
Oct-30 15,572 2,260 2 16,445 2,386 9 14,742 2,139 -
Nov-30 15,689 2,271 2 16,573 2,399 9 14,849 2,149 -
Dec-30 15,822 2,288 2 16,718 2,417 9 14,972 2,165 -
Jan-31 15,870 2,288 2 16,772 2,418 9 15,013 2,165 -
Feb-31 15,868 2,293 2 16,774 2,424 9 15,008 2,169 -
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ROSEBURG
Roseburg - Roseburg - Roseburg -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Mar-31 15,877 2,296 2 16,788 2,428 9 15,013 2,171 -
Apr-31 15,852 2,289 2 16,766 2,421 9 14,985 2,164 -
May-31 15,815 2,287 2 16,731 2,420 9 14,947 2,162 -
Jun-31 15,741 2,282 2 16,656 2,415 9 14,873 2,156 -

Jul-31 15,691 2,275 2 16,607 2,408 9 14,822 2,149 -
Aug-31 15,625 2,266 2 16,541 2,399 9 14,757 2,140 -
Sep-31 15,629 2,266 2 16,549 2,400 9 14,757 2,140 -
Oct-31 15,714 2,267 2 16,643 2,401 9 14,834 2,140 -
Nov-31 15,831 2,278 2 16,771 2,413 9 14,941 2,150 -
Dec-31 15,963 2,295 2 16,915 2,432 9 15,062 2,166 -
Jan-32 16,011 2,296 2 16,970 2,433 9 15,104 2,166 -
Feb-32 16,009 2,300 2 16,971 2,438 9 15,098 2,169 -
Mar-32 16,018 2,304 2 16,985 2,443 9 15,103 2,172 -
Apr-32 15,991 2,297 2 16,960 2,436 9 15,074 2,165 -
May-32 15,954 2,295 2 16,925 2,434 9 15,036 2,163 -
Jun-32 15,879 2,290 2 16,849 2,430 9 14,962 2,157 -

Jul-32 15,829 2,283 2 16,800 2,423 9 14,911 2,150 -
Aug-32 15,763 2,274 2 16,734 2,414 9 14,846 2,141 -
Sep-32 15,767 2,274 2 16,742 2,414 9 14,846 2,141 -
Oct-32 15,852 2,274 2 16,836 2,415 10 14,923 2,140 -
Nov-32 15,968 2,286 2 16,963 2,428 10 15,029 2,151 -
Dec-32 16,100 2,302 2 17,107 2,446 10 15,150 2,166 -
Jan-33 16,148 2,303 2 17,161 2,448 10 15,191 2,167 -
Feb-33 16,145 2,307 2 17,162 2,452 10 15,185 2,170 -
Mar-33 16,154 2,310 2 17,175 2,456 10 15,190 2,172 -
Apr-33 16,128 2,303 2 17,152 2,449 10 15,162 2,165 -
May-33 16,090 2,301 2 17,115 2,448 10 15,123 2,163 -
Jun-33 16,015 2,297 2 17,039 2,444 10 15,049 2,159 -

Jul-33 15,965 2,289 2 16,990 2,436 10 14,999 2,151 -
Aug-33 15,899 2,280 2 16,923 2,427 10 14,934 2,142 -
Sep-33 15,902 2,281 2 16,930 2,429 10 14,933 2,142 -
Oct-33 15,987 2,281 2 17,024 2,429 10 15,010 2,142 -
Nov-33 16,103 2,292 2 17,151 2,441 10 15,116 2,152 -
Dec-33 16,235 2,309 2 17,296 2,460 10 15,236 2,167 -
Jan-34 16,282 2,309 2 17,349 2,461 10 15,277 2,167 -
Feb-34 16,279 2,313 2 17,350 2,466 10 15,271 2,170 -
Mar-34 16,288 2,317 2 17,363 2,470 10 15,276 2,174 -
Apr-34 16,261 2,310 2 17,338 2,464 10 15,247 2,166 -
May-34 16,223 2,308 2 17,301 2,462 10 15,208 2,164 -
Jun-34 16,148 2,303 2 17,225 2,457 10 15,135 2,159 -

Jul-34 16,097 2,296 2 17,174 2,450 10 15,084 2,152 -
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ROSEBURG
Roseburg - Roseburg - Roseburg -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Aug-34 16,031 2,287 2 17,108 2,441 10 15,019 2,143 -
Sep-34 16,034 2,287 2 17,114 2,442 10 15,018 2,143 -
Oct-34 16,119 2,287 2 17,209 2,442 11 15,095 2,142 -
Nov-34 16,235 2,299 2 17,336 2,455 11 15,200 2,153 -
Dec-34 16,367 2,315 2 17,481 2,473 11 15,321 2,167 -
Jan-35 16,414 2,317 2 17,535 2,475 11 15,361 2,168 -
Feb-35 16,411 2,321 2 17,535 2,480 11 15,355 2,172 -
Mar-35 16,419 2,324 2 17,548 2,484 11 15,360 2,174 -
Apr-35 16,392 2,317 2 17,522 2,477 11 15,331 2,167 -
May-35 16,355 2,315 2 17,487 2,475 11 15,293 2,165 -
Jun-35 16,279 2,310 2 17,409 2,470 11 15,219 2,160 -

Jul-35 16,229 2,303 2 17,359 2,463 11 15,169 2,153 -
Aug-35 16,162 2,294 2 17,291 2,454 11 15,103 2,144 -
Sep-35 16,165 2,295 2 17,298 2,456 11 15,103 2,144 -
Oct-35 16,251 2,295 2 17,394 2,456 11 15,180 2,144 -
Nov-35 16,366 2,306 2 17,521 2,469 11 15,284 2,153 -
Dec-35 16,498 2,323 2 17,666 2,487 11 15,404 2,169 -
Jan-36 16,546 2,323 2 17,721 2,488 11 15,446 2,169 -
Feb-36 16,543 2,327 2 17,721 2,493 11 15,439 2,172 -
Mar-36 16,551 2,331 2 17,734 2,498 11 15,444 2,175 -
Apr-36 16,524 2,324 2 17,709 2,491 11 15,415 2,168 -
May-36 16,487 2,322 2 17,673 2,489 11 15,377 2,166 -
Jun-36 16,411 2,317 2 17,595 2,485 11 15,303 2,161 -

Jul-36 16,361 2,309 2 17,545 2,477 11 15,253 2,153 -
Aug-36 16,294 2,301 2 17,477 2,469 11 15,188 2,145 -
Sep-36 16,297 2,301 2 17,484 2,469 11 15,187 2,145 -
Oct-36 16,382 2,301 2 17,579 2,470 12 15,263 2,144 -
Nov-36 16,498 2,312 2 17,707 2,482 12 15,368 2,154 -
Dec-36 16,630 2,329 2 17,852 2,501 12 15,488 2,169 -
Jan-37 16,677 2,330 2 17,906 2,502 12 15,528 2,170 -
Feb-37 16,674 2,335 2 17,907 2,508 12 15,522 2,174 -
Mar-37 16,682 2,338 2 17,919 2,511 12 15,527 2,176 -
Apr-37 16,655 2,331 2 17,894 2,504 12 15,498 2,169 -
May-37 16,618 2,329 2 17,858 2,503 12 15,461 2,167 -
Jun-37 16,542 2,324 2 17,780 2,498 12 15,387 2,162 -

Jul-37 16,492 2,317 2 17,730 2,491 12 15,337 2,155 -
Aug-37 16,425 2,308 2 17,662 2,482 12 15,271 2,146 -
Sep-37 16,428 2,308 2 17,668 2,482 12 15,271 2,145 -
Oct-37 16,513 2,308 2 17,764 2,483 12 15,347 2,145 -
Nov-37 16,629 2,320 2 17,892 2,496 12 15,451 2,156 -
Dec-37 16,761 2,336 2 18,038 2,514 12 15,571 2,170 -
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Klamath Falls - Klamath Falls - Klamath Falls -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Nov-17 14,651 1,776 7 14,754 1,788 7 14,549 1,763 7
Dec-17 14,751 1,777 7 14,860 1,790 7 14,643 1,764 7
Jan-18 14,834 1,784 7 14,949 1,798 7 14,719 1,770 7
Feb-18 14,857 1,787 7 14,978 1,801 7 14,737 1,772 7
Mar-18 14,854 1,783 7 14,980 1,798 7 14,728 1,768 7
Apr-18 14,825 1,778 7 14,957 1,794 7 14,694 1,762 7
May-18 14,786 1,774 7 14,923 1,790 7 14,650 1,758 7
Jun-18 14,705 1,768 7 14,847 1,785 7 14,564 1,751 7
Jul-18 14,617 1,759 7 14,763 1,776 7 14,472 1,742 7
Aug-18 14,544 1,748 7 14,694 1,766 7 14,395 1,730 7
Sep-18 14,548 1,752 7 14,702 1,771 7 14,395 1,733 6
Oct-18 14,695 1,762 7 14,856 1,781 7 14,535 1,743 6
Nov-18 14,841 1,780 7 15,008 1,800 7 14,675 1,760 6
Dec-18 14,961 1,782 7 15,134 1,803 8 14,789 1,761 6
Jan-19 15,031 1,793 7 15,210 1,814 8 14,853 1,772 6
Feb-19 15,045 1,802 7 15,229 1,824 8 14,862 1,780 6
Mar-19 15,038 1,796 7 15,227 1,818 8 14,851 1,773 6
Apr-19 15,011 1,789 7 15,204 1,812 8 14,819 1,766 6
May-19 14,968 1,783 7 15,166 1,806 8 14,772 1,759 6
Jun-19 14,881 1,776 7 15,082 1,800 8 14,682 1,752 6
Jul-19 14,795 1,771 7 15,000 1,795 8 14,592 1,746 6
Aug-19 14,726 1,762 7 14,934 1,787 8 14,520 1,737 6
Sep-19 14,730 1,763 7 14,943 1,788 8 14,519 1,738 6
Oct-19 14,877 1,773 7 15,097 1,799 8 14,660 1,747 6
Nov-19 15,024 1,789 7 15,250 1,816 8 14,800 1,762 6
Dec-19 15,144 1,795 7 15,377 1,822 8 14,914 1,767 6
Jan-20 15,213 1,809 7 15,452 1,837 8 14,977 1,780 6
Feb-20 15,225 1,814 7 15,468 1,843 8 14,984 1,785 6
Mar-20 15,217 1,810 7 15,465 1,839 8 14,972 1,780 6
Apr-20 15,189 1,803 7 15,441 1,832 8 14,940 1,773 6
May-20 15,145 1,800 7 15,401 1,830 8 14,892 1,769 6
Jun-20 15,057 1,793 7 15,316 1,823 8 14,801 1,762 6
Jul-20 14,973 1,787 7 15,236 1,818 8 14,714 1,756 6
Aug-20 14,905 1,782 7 15,171 1,813 8 14,642 1,750 5
Sep-20 14,910 1,778 7 15,181 1,810 8 14,642 1,746 5
Oct-20 15,057 1,785 7 15,336 1,818 8 14,782 1,752 5
Nov-20 15,205 1,805 7 15,492 1,839 8 14,923 1,771 5
Dec-20 15,325 1,809 7 15,619 1,843 9 15,035 1,774 5
Jan-21 15,394 1,820 7 15,694 1,856 9 15,098 1,785 5
Feb-21 15,406 1,824 7 15,712 1,860 9 15,105 1,789 5
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Klamath Falls - Klamath Falls - Klamath Falls -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Mar-21 15,399 1,820 7 15,709 1,857 9 15,093 1,784 5
Apr-21 15,371 1,814 7 15,686 1,851 9 15,061 1,778 5
May-21 15,328 1,810 7 15,647 1,848 9 15,014 1,773 5
Jun-21 15,241 1,804 7 15,563 1,842 9 14,924 1,767 5
Jul-21 15,157 1,797 7 15,482 1,836 9 14,837 1,759 5
Aug-21 15,089 1,790 7 15,418 1,829 9 14,766 1,752 5
Sep-21 15,094 1,789 7 15,428 1,829 9 14,766 1,750 5
Oct-21 15,241 1,797 7 15,583 1,838 9 14,905 1,758 5
Nov-21 15,390 1,816 7 15,741 1,858 9 15,046 1,776 5
Dec-21 15,510 1,819 7 15,869 1,861 9 15,158 1,778 5
Jan-22 15,578 1,831 7 15,944 1,874 9 15,219 1,789 5
Feb-22 15,591 1,837 7 15,962 1,881 9 15,227 1,794 5
Mar-22 15,583 1,832 7 15,959 1,876 9 15,214 1,789 5
Apr-22 15,556 1,825 7 15,936 1,870 9 15,183 1,781 5
May-22 15,513 1,821 7 15,898 1,866 9 15,136 1,777 5
Jun-22 15,426 1,815 7 15,814 1,860 9 15,046 1,770 5
Jul-22 15,342 1,808 7 15,733 1,854 9 14,960 1,763 5
Aug-22 15,275 1,801 7 15,669 1,847 9 14,889 1,755 4
Sep-22 15,280 1,800 7 15,679 1,847 9 14,889 1,754 4
Oct-22 15,427 1,809 7 15,836 1,857 9 15,027 1,762 4
Nov-22 15,576 1,827 7 15,994 1,876 9 15,168 1,779 4
Dec-22 15,696 1,831 7 16,122 1,881 9 15,279 1,782 4
Jan-23 15,765 1,844 7 16,199 1,894 10 15,341 1,794 4
Feb-23 15,777 1,849 7 16,216 1,900 10 15,348 1,798 4
Mar-23 15,771 1,844 7 16,216 1,896 10 15,337 1,793 4
Apr-23 15,744 1,838 7 16,193 1,890 10 15,306 1,786 4
May-23 15,701 1,834 7 16,154 1,886 10 15,259 1,782 4
Jun-23 15,614 1,827 7 16,070 1,880 10 15,169 1,775 4
Jul-23 15,530 1,821 7 15,989 1,874 10 15,083 1,768 4
Aug-23 15,463 1,814 7 15,925 1,868 10 15,013 1,761 4
Sep-23 15,468 1,813 7 15,935 1,867 10 15,013 1,759 4
Oct-23 15,615 1,821 7 16,092 1,876 10 15,150 1,766 4
Nov-23 15,764 1,840 7 16,251 1,896 10 15,290 1,784 4
Dec-23 15,884 1,843 7 16,380 1,900 10 15,401 1,787 4
Jan-24 15,953 1,855 7 16,457 1,914 10 15,463 1,798 4
Feb-24 15,965 1,860 7 16,474 1,920 10 15,469 1,803 4
Mar-24 15,958 1,855 7 16,473 1,915 10 15,458 1,797 4
Apr-24 15,931 1,849 7 16,450 1,910 10 15,426 1,791 4
May-24 15,888 1,845 7 16,411 1,906 10 15,380 1,786 4
Jun-24 15,801 1,839 7 16,327 1,900 10 15,290 1,780 4
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Klamath Falls - Klamath Falls - Klamath Falls -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Jul-24 15,717 1,832 7 16,245 1,894 10 15,204 1,772 4
Aug-24 15,650 1,826 7 16,181 1,888 10 15,134 1,766 3
Sep-24 15,654 1,824 7 16,190 1,887 10 15,133 1,764 3
Oct-24 15,802 1,832 7 16,349 1,896 10 15,272 1,771 3
Nov-24 15,950 1,851 7 16,507 1,916 10 15,410 1,789 3
Dec-24 16,070 1,855 7 16,637 1,921 11 15,521 1,792 3
Jan-25 16,139 1,867 7 16,713 1,933 11 15,582 1,803 3
Feb-25 16,151 1,872 7 16,731 1,939 11 15,589 1,807 3
Mar-25 16,144 1,868 7 16,729 1,936 11 15,577 1,802 3
Apr-25 16,117 1,861 7 16,707 1,929 11 15,546 1,795 3
May-25 16,074 1,857 7 16,667 1,926 11 15,500 1,791 3
Jun-25 15,987 1,850 7 16,583 1,919 11 15,411 1,783 3
Jul-25 15,903 1,844 7 16,501 1,913 11 15,325 1,777 3
Aug-25 15,835 1,837 7 16,435 1,907 11 15,255 1,770 3
Sep-25 15,840 1,836 7 16,446 1,906 11 15,255 1,768 3
Oct-25 15,987 1,844 7 16,603 1,915 11 15,391 1,775 3
Nov-25 16,135 1,863 7 16,762 1,935 11 15,529 1,793 3
Dec-25 16,255 1,867 7 16,892 1,940 11 15,640 1,796 3
Jan-26 16,323 1,879 7 16,968 1,953 11 15,700 1,807 3
Feb-26 16,335 1,884 7 16,986 1,959 11 15,707 1,811 3
Mar-26 16,328 1,880 7 16,984 1,955 11 15,695 1,807 3
Apr-26 16,301 1,873 7 16,961 1,948 11 15,664 1,799 3
May-26 16,258 1,869 7 16,922 1,945 11 15,618 1,795 3
Jun-26 16,170 1,863 7 16,835 1,939 11 15,529 1,789 3
Jul-26 16,086 1,856 7 16,753 1,933 11 15,443 1,781 3
Aug-26 16,018 1,849 7 16,687 1,926 11 15,373 1,774 2
Sep-26 16,022 1,848 7 16,696 1,925 11 15,373 1,773 2
Oct-26 16,169 1,856 7 16,854 1,934 11 15,509 1,780 2
Nov-26 16,317 1,875 7 17,014 1,955 11 15,646 1,798 2
Dec-26 16,436 1,879 7 17,143 1,959 12 15,756 1,801 2
Jan-27 16,504 1,890 7 17,219 1,972 12 15,816 1,811 2
Feb-27 16,516 1,895 7 17,237 1,978 12 15,823 1,816 2
Mar-27 16,508 1,891 7 17,233 1,974 12 15,811 1,811 2
Apr-27 16,481 1,884 7 17,210 1,967 12 15,780 1,804 2
May-27 16,437 1,880 7 17,169 1,964 12 15,733 1,800 2
Jun-27 16,349 1,874 7 17,083 1,958 12 15,644 1,793 2
Jul-27 16,265 1,867 7 17,000 1,951 12 15,560 1,786 2
Aug-27 16,196 1,861 7 16,932 1,946 12 15,489 1,780 2
Sep-27 16,200 1,859 7 16,941 1,944 12 15,489 1,777 2
Oct-27 16,347 1,867 7 17,100 1,953 12 15,625 1,785 2

Avista Corp 2018 Natural Gas IRP Appendix 67

Page 71 of 829



Exh. JM-2

APPENDIX - CHAPTER 2

APPENDIX 2.2: CUSTOMER FORECASTS BY REGION
KLAMATH FALLS

Klamath Falls - Klamath Falls - Klamath Falls -
Expected Growth High Growth Low Growth
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Nov-27 16,494 1,886 7 17,259 1,974 12 15,761 1,802 2
Dec-27 16,613 1,890 7 17,388 1,978 12 15,870 1,806 2
Jan-28 16,681 1,902 7 17,464 1,991 12 15,930 1,816 2
Feb-28 16,692 1,907 7 17,481 1,997 12 15,936 1,820 2
Mar-28 16,684 1,903 7 17,477 1,993 12 15,924 1,816 2
Apr-28 16,656 1,896 7 17,453 1,986 12 15,893 1,809 2
May-28 16,613 1,893 7 17,413 1,984 12 15,847 1,805 2
Jun-28 16,524 1,886 7 17,324 1,977 12 15,758 1,798 2
Jul-28 16,439 1,879 7 17,239 1,970 12 15,673 1,791 2
Aug-28 16,370 1,873 7 17,171 1,964 12 15,603 1,785 1
Sep-28 16,373 1,871 7 17,179 1,963 12 15,602 1,783 1
Oct-28 16,519 1,880 7 17,336 1,973 12 15,737 1,791 1
Nov-28 16,665 1,898 7 17,494 1,992 12 15,872 1,807 1
Dec-28 16,784 1,902 7 17,623 1,997 12 15,982 1,811 1
Jan-29 16,851 1,913 7 17,698 2,010 13 16,041 1,821 1
Feb-29 16,861 1,919 7 17,713 2,016 13 16,047 1,827 1
Mar-29 16,852 1,914 7 17,708 2,012 13 16,034 1,821 1
Apr-29 16,824 1,908 7 17,683 2,006 13 16,004 1,815 1
May-29 16,779 1,904 7 17,640 2,002 13 15,957 1,811 1
Jun-29 16,690 1,897 7 17,551 1,995 13 15,868 1,804 1
Jul-29 16,604 1,890 7 17,465 1,988 13 15,783 1,797 1
Aug-29 16,534 1,884 7 17,395 1,982 13 15,713 1,791 1
Sep-29 16,536 1,882 7 17,401 1,981 13 15,711 1,788 1
Oct-29 16,681 1,891 7 17,557 1,991 13 15,845 1,797 1
Nov-29 16,827 1,909 7 17,715 2,010 13 15,981 1,813 1
Dec-29 16,945 1,913 7 17,843 2,015 13 16,089 1,817 1
Jan-30 17,011 1,925 7 17,917 2,027 13 16,148 1,827 1
Feb-30 17,021 1,931 7 17,931 2,034 13 16,154 1,833 1
Mar-30 17,012 1,926 7 17,926 2,029 13 16,142 1,827 1
Apr-30 16,982 1,920 7 17,898 2,023 13 16,110 1,821 1
May-30 16,937 1,916 7 17,855 2,020 13 16,063 1,817 1
Jun-30 16,847 1,909 7 17,764 2,013 13 15,975 1,810 1
Jul-30 16,761 1,903 7 17,677 2,007 13 15,890 1,804 1
Aug-30 16,691 1,896 7 17,607 2,000 13 15,820 1,797 0
Sep-30 16,693 1,895 7 17,613 1,999 13 15,818 1,796 0
Oct-30 16,838 1,903 7 17,770 2,008 13 15,952 1,803 0
Nov-30 16,983 1,922 7 17,926 2,029 13 16,086 1,820 0
Dec-30 17,101 1,925 7 18,055 2,032 13 16,194 1,823 0
Jan-31 17,167 1,938 7 18,129 2,046 14 16,253 1,834 0
Feb-31 17,177 1,943 7 18,143 2,052 14 16,259 1,839 0
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Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial

Customers Customers Customers Customers Customers Customers Customers Customers Customers

Mar-31 17,167 1,938 7 18,136 2,047 14 16,246 1,834 0

Apr-31 17,137 1,932 7 18,109 2,041 14 16,214 1,828 0

May-31 17,092 1,928 7 18,065 2,037 14 16,168 1,823 0

Jun-31 17,002 1,921 7 17,974 2,030 14 16,080 1,816 0

Jul-31 16,916 1,915 7 17,887 2,024 14 15,995 1,810 0
Aug-31 16,846 1,908 7 17,817 2,018 14 15,925 1,803 -
Sep-31 16,849 1,907 7 17,824 2,017 14 15,924 1,802 -
Oct-31 16,994 1,915 7 17,981 2,026 14 16,058 1,809 -
Nov-31 17,140 1,934 7 18,140 2,046 14 16,192 1,827 -
Dec-31 17,258 1,937 7 18,269 2,050 14 16,300 1,829 -
Jan-32 17,324 1,949 7 18,343 2,064 14 16,358 1,841 -
Feb-32 17,334 1,954 7 18,358 2,070 14 16,364 1,845 -
Mar-32 17,325 1,949 7 18,352 2,065 14 16,352 1,840 -
Apr-32 17,295 1,943 7 18,325 2,059 14 16,320 1,834 -
May-32 17,250 1,939 7 18,281 2,055 14 16,274 1,829 -
Jun-32 17,160 1,932 7 18,190 2,048 14 16,185 1,822 -
Jul-32 17,075 1,926 7 18,104 2,042 14 16,101 1,816 -
Aug-32 17,005 1,919 7 18,034 2,035 14 16,032 1,809 -
Sep-32 17,007 1,918 7 18,040 2,035 14 16,030 1,808 -
Oct-32 17,153 1,926 7 18,199 2,044 14 16,164 1,815 -
Nov-32 17,299 1,945 7 18,358 2,064 14 16,297 1,833 -
Dec-32 17,417 1,949 7 18,488 2,069 14 16,405 1,836 -
Jan-33 17,483 1,961 7 18,562 2,082 15 16,463 1,846 -
Feb-33 17,493 1,966 7 18,577 2,088 15 16,469 1,851 -
Mar-33 17,484 1,962 7 18,572 2,084 15 16,457 1,847 -
Apr-33 17,455 1,955 7 18,545 2,077 15 16,426 1,840 -
May-33 17,409 1,951 7 18,500 2,073 15 16,379 1,835 -
Jun-33 17,320 1,945 7 18,410 2,067 15 16,291 1,829 -
Jul-33 17,234 1,938 7 18,323 2,060 15 16,206 1,822 -
Aug-33 17,165 1,931 7 18,254 2,053 15 16,138 1,815 -
Sep-33 17,167 1,930 7 18,260 2,053 15 16,136 1,814 -
Oct-33 17,312 1,938 7 18,419 2,062 15 16,269 1,821 -
Nov-33 17,459 1,957 7 18,579 2,082 15 16,403 1,838 -
Dec-33 17,576 1,961 7 18,708 2,087 15 16,509 1,842 -
Jan-34 17,643 1,972 7 18,784 2,100 15 16,568 1,852 -
Feb-34 17,653 1,977 7 18,799 2,106 15 16,574 1,857 -
Mar-34 17,644 1,973 7 18,793 2,102 15 16,561 1,852 -
Apr-34 17,615 1,966 7 18,767 2,095 15 16,530 1,845 -
May-34 17,570 1,962 7 18,723 2,091 15 16,484 1,841 -
Jun-34 17,480 1,956 7 18,632 2,085 15 16,396 1,835 -
Jul-34 17,395 1,949 7 18,545 2,078 15 16,313 1,828 -
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Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
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Aug-34 17,325 1,943 7 18,475 2,072 15 16,243 1,822 -
Sep-34 17,327 1,941 7 18,481 2,071 15 16,242 1,820 -
Oct-34 17,472 1,949 7 18,640 2,080 15 16,374 1,827 -
Nov-34 17,618 1,968 7 18,800 2,101 15 16,507 1,844 -
Dec-34 17,736 1,972 7 18,930 2,105 15 16,614 1,848 -
Jan-35 17,802 1,984 7 19,005 2,118 16 16,672 1,858 -
Feb-35 17,812 1,989 7 19,020 2,124 16 16,677 1,862 -
Mar-35 17,803 1,985 7 19,014 2,120 16 16,665 1,858 -
Apr-35 17,774 1,978 7 18,988 2,113 16 16,634 1,851 -
May-35 17,728 1,974 7 18,943 2,109 16 16,588 1,847 -
Jun-35 17,639 1,968 7 18,852 2,103 16 16,501 1,841 -
Jul-35 17,553 1,961 7 18,764 2,096 16 16,416 1,834 -
Aug-35 17,484 1,955 7 18,695 2,091 16 16,348 1,828 -
Sep-35 17,486 1,953 7 18,701 2,089 16 16,346 1,826 -
Oct-35 17,632 1,961 7 18,862 2,098 16 16,479 1,833 -
Nov-35 17,778 1,980 7 19,022 2,119 16 16,611 1,850 -
Dec-35 17,896 1,984 7 19,153 2,123 16 16,718 1,853 -
Jan-36 17,962 1,996 7 19,228 2,136 16 16,775 1,864 -
Feb-36 17,973 2,001 7 19,244 2,142 16 16,782 1,868 -
Mar-36 17,963 1,997 7 19,238 2,139 16 16,769 1,864 -
Apr-36 17,934 1,990 7 19,212 2,132 16 16,738 1,857 -
May-36 17,889 1,987 7 19,168 2,129 16 16,692 1,854 -
Jun-36 17,800 1,980 7 19,077 2,122 16 16,605 1,847 -
Jul-36 17,714 1,973 7 18,989 2,115 16 16,521 1,840 -
Aug-36 17,645 1,967 7 18,919 2,109 16 16,453 1,834 -
Sep-36 17,647 1,965 7 18,926 2,107 16 16,451 1,832 -
Oct-36 17,792 1,974 7 19,086 2,117 16 16,582 1,840 -
Nov-36 17,939 1,992 7 19,248 2,137 16 16,715 1,856 -
Dec-36 18,056 1,996 7 19,378 2,142 16 16,821 1,859 -
Jan-37 18,123 2,008 7 19,454 2,155 17 16,879 1,870 -
Feb-37 18,133 2,014 7 19,469 2,162 17 16,885 1,875 -
Mar-37 18,124 2,009 7 19,464 2,157 17 16,872 1,870 -
Apr-37 18,095 2,003 7 19,437 2,151 17 16,842 1,864 -
May-37 18,049 1,999 7 19,392 2,147 17 16,795 1,860 -
Jun-37 17,960 1,992 7 19,301 2,140 17 16,708 1,853 -
Jul-37 17,874 1,985 7 19,213 2,133 17 16,625 1,846 -
Aug-37 17,805 1,979 7 19,143 2,127 17 16,557 1,840 -
Sep-37 17,807 1,977 7 19,149 2,126 17 16,555 1,838 -
Oct-37 17,952 1,986 7 19,310 2,136 17 16,686 1,845 -
Nov-37 18,099 2,004 7 19,472 2,156 17 16,819 1,862 -
Dec-37 18,216 2,008 7 19,603 2,160 17 16,923 1,865 -
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LA GRANDE
La Grande - La Grande - La Grande -
Expected Growth High Growth Low Growth

Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers
Nov-17 6,649 920 2 6,698 926 2 6,600 913 2
Dec-17 6,692 927 1 6,744 934 1 6,640 919 1
Jan-18 6,726 929 1 6,781 937 1 6,671 922 1
Feb-18 6,727 933 2 6,784 941 2 6,670 925 2
Mar-18 6,718 933 1 6,778 942 1 6,658 925 1
Apr-18 6,703 932 1 6,765 941 1 6,641 924 1
May-18 6,695 932 1 6,760 941 1 6,630 923 1
Jun-18 6,656 927 1 6,723 936 1 6,589 918 1
Jul-18 6,617 925 2 6,686 934 2 6,548 915 2
Aug-18 6,586 926 3 6,657 936 3 6,516 916 3
Sep-18 6,580 923 6 6,653 933 6 6,507 912 6
Oct-18 6,620 924 6 6,696 934 6 6,545 913 6
Nov-18 6,693 925 3 6,772 936 3 6,615 914 3
Dec-18 6,738 932 2 6,819 943 2 6,657 921 2
Jan-19 6,769 936 1 6,853 947 2 6,686 924 1
Feb-19 6,769 937 2 6,855 949 2 6,683 925 1
Mar-19 6,760 936 1 6,848 948 1 6,672 924 0
Apr-19 6,742 936 1 6,832 949 2 6,652 924 1
May-19 6,732 935 1 6,825 948 2 6,640 922 1
Jun-19 6,695 932 1 6,789 945 2 6,602 919 1
Jul-19 6,648 927 2 6,744 940 2 6,553 914 1
Aug-19 6,620 928 3 6,717 942 3 6,524 915 2
Sep-19 6,613 927 7 6,712 940 7 6,515 913 6
Oct-19 6,660 929 6 6,762 943 6 6,559 915 5
Nov-19 6,733 929 3 6,838 944 4 6,629 915 3
Dec-19 6,780 936 2 6,888 951 2 6,673 921 1
Jan-20 6,811 940 1 6,921 955 2 6,702 925 0
Feb-20 6,810 943 2 6,922 958 3 6,699 927 1

Mar-20 6,799 941 1 6,913 957 2 6,686 926 -
Apr-20 6,782 941 1 6,898 957 2 6,667 925 0
May-20 6,768 940 1 6,886 956 2 6,652 923 0
Jun-20 6,731 937 1 6,850 953 2 6,613 920 0
Jul-20 6,682 933 2 6,802 950 3 6,563 916 1
Aug-20 6,656 933 3 6,778 950 4 6,536 916 2
Sep-20 6,648 931 7 6,772 948 7 6,526 914 5
Oct-20 6,698 933 6 6,825 951 7 6,573 916 5
Nov-20 6,772 934 4 6,902 952 4 6,644 917 2
Dec-20 6,820 941 2 6,953 959 3 6,689 923 1

Jan-21 6,850 944 1 6,986 963 3 6,716 926 -

Feb-21 6,850 947 2 6,988 966 3 6,714 928 -
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LA GRANDE
La Grande - La Grande - La Grande -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers
Mar-21 6,838 946 1 6,978 965 2 6,701 927 -
Apr-21 6,820 946 1 6,961 966 3 6,681 927 -
May-21 6,806 944 1 6,949 964 3 6,665 925 -
Jun-21 6,768 941 1 6,912 961 3 6,626 921 -
Jul-21 6,718 937 2 6,863 957 3 6,575 917 0
Aug-21 6,693 938 3 6,840 959 4 6,549 918 1
Sep-21 6,685 936 7 6,834 957 8 6,539 915 5
Oct-21 6,736 938 6 6,888 959 7 6,587 917 4
Nov-21 6,810 939 4 6,965 960 5 6,658 918 2
Dec-21 6,859 946 2 7,017 967 3 6,704 924 0
Jan-22 6,889 949 1 7,050 971 3 6,731 927 -
Feb-22 6,889 952 2 7,052 974 4 6,729 929 -
Mar-22 6,877 950 1 7,042 973 3 6,715 928 -
Apr-22 6,858 950 1 7,024 974 3 6,695 928 -
May-22 6,843 949 1 7,011 972 3 6,678 926 -
Jun-22 6,805 946 1 6,974 970 3 6,639 923 -
Jul-22 6,755 942 2 6,925 965 4 6,589 919 -
Aug-22 6,730 943 3 6,901 967 5 6,562 919 1
Sep-22 6,722 940 7 6,895 965 8 6,553 917 4
Oct-22 6,773 943 6 6,949 967 8 6,601 919 4
Nov-22 6,848 943 4 7,028 968 5 6,672 919 1
Dec-22 6,897 950 2 7,080 975 4 6,718 926 -
Jan-23 6,927 954 1 7,113 979 4 6,745 929 -
Feb-23 6,927 956 2 7,115 982 4 6,743 931 -
Mar-23 6,914 955 1 7,104 981 3 6,729 929 -
Apr-23 6,896 955 1 7,087 982 4 6,709 929 -
May-23 6,880 954 1 7,073 980 4 6,692 927 -
Jun-23 6,842 951 1 7,036 978 4 6,653 924 -
Jul-23 6,792 946 2 6,986 973 4 6,603 920 -
Aug-23 6,767 947 3 6,962 975 5 6,577 921 0
Sep-23 6,759 945 7 6,956 972 9 6,567 918 4
Oct-23 6,811 947 6 7,011 975 8 6,616 920 3
Nov-23 6,885 948 4 7,089 976 6 6,686 921 1
Dec-23 6,934 955 2 7,141 983 4 6,732 927 -
Jan-24 6,964 958 1 7,174 987 4 6,759 930 -
Feb-24 6,964 961 2 7,176 990 5 6,758 932 -
Mar-24 6,952 960 1 7,165 989 4 6,744 931 -
Apr-24 6,932 960 1 7,147 990 4 6,723 931 -
May-24 6,917 958 1 7,133 988 4 6,707 929 -
Jun-24 6,878 955 1 7,095 985 4 6,667 926 -
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APPENDIX 2.2: CUSTOMER FORECASTS BY REGION

LA GRANDE
La Grande - La Grande - La Grande -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers
Jul-24 6,828 951 2 7,045 981 5 6,617 922 -
Aug-24 6,803 952 3 7,021 982 6 6,591 922 -
Sep-24 6,795 950 7 7,014 980 9 6,582 920 3
Oct-24 6,847 952 6 7,070 983 9 6,631 922 3
Nov-24 6,922 953 4 7,149 984 6 6,702 922 0
Dec-24 6,970 960 2 7,200 991 5 6,747 929 -
Jan-25 7,001 963 1 7,234 995 5 6,775 932 -
Feb-25 7,000 965 2 7,234 998 5 6,772 934 -
Mar-25 6,988 964 1 7,224 997 4 6,759 933 -
Apr-25 6,969 964 1 7,206 997 5 6,739 933 -
May-25 6,953 963 1 7,191 996 5 6,722 931 -
Jun-25 6,914 960 1 7,152 993 5 6,683 928 -
Jul-25 6,864 956 2 7,102 989 5 6,633 924 -
Aug-25 6,839 957 3 7,078 990 6 6,607 924 -
Sep-25 6,831 954 7 7,071 988 10 6,598 922 3
Oct-25 6,882 957 6 7,125 990 9 6,646 924 2
Nov-25 6,957 957 4 7,204 991 7 6,717 924 -
Dec-25 7,006 964 2 7,257 999 5 6,763 931 -
Jan-26 7,036 968 1 7,289 1,003 5 6,791 934 -
Feb-26 7,035 970 2 7,290 1,005 6 6,788 936 -
Mar-26 7,023 969 1 7,279 1,004 5 6,775 935 -
Apr-26 7,003 969 1 7,260 1,005 5 6,755 935 -
May-26 6,987 967 1 7,244 1,003 5 6,738 933 -
Jun-26 6,949 965 1 7,207 1,000 5 6,700 930 -
Jul-26 6,899 960 2 7,157 996 6 6,650 926 -
Aug-26 6,874 961 3 7,133 997 7 6,624 926 -
Sep-26 6,866 959 7 7,126 995 10 6,614 924 2
Oct-26 6,918 961 6 7,182 998 10 6,663 926 2
Nov-26 6,993 962 4 7,262 999 7 6,733 926 -
Dec-26 7,042 969 2 7,315 1,006 6 6,779 933 -
Jan-27 7,072 972 1 7,348 1,010 6 6,806 936 -
Feb-27 7,071 975 2 7,349 1,013 6 6,803 938 -
Mar-27 7,059 974 1 7,338 1,012 5 6,789 936 -
Apr-27 7,040 974 1 7,320 1,013 6 6,769 936 -
May-27 7,024 972 1 7,306 1,011 6 6,752 935 -
Jun-27 6,986 969 1 7,268 1,008 6 6,714 931 -
Jul-27 6,936 965 2 7,219 1,004 6 6,663 927 -
Aug-27 6,911 966 3 7,195 1,006 7 6,637 928 -
Sep-27 6,904 964 7 7,190 1,004 11 6,628 925
Oct-27 6,956 966 6 7,247 1,006 10 6,676 927 1
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APPENDIX 2.2: CUSTOMER FORECASTS BY REGION

LA GRANDE
La Grande - La Grande - La Grande -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers
Nov-27 7,031 967 4 7,328 1,007 8 6,745 927 -
Dec-27 7,080 973 2 7,381 1,015 6 6,790 934 -
Jan-28 7,111 977 1 7,416 1,019 6 6,817 937 -
Feb-28 7,111 979 2 7,419 1,022 7 6,815 939 -
Mar-28 7,099 978 1 7,409 1,021 6 6,801 937 -
Apr-28 7,080 978 1 7,391 1,021 6 6,781 937 -
May-28 7,064 977 1 7,377 1,020 6 6,763 935 -
Jun-28 7,026 974 1 7,340 1,017 6 6,724 932 -
Jul-28 6,977 970 2 7,292 1,013 7 6,675 928 -
Aug-28 6,952 971 3 7,268 1,015 8 6,648 928 -
Sep-28 6,945 968 7 7,264 1,013 11 6,639 926 1
Oct-28 6,997 971 6 7,321 1,016 11 6,686 928 1
Nov-28 7,072 971 4 7,402 1,017 8 6,755 928 -
Dec-28 7,122 978 2 7,457 1,024 7 6,801 934 -
Jan-29 7,153 982 1 7,493 1,028 7 6,828 937 -
Feb-29 7,152 984 2 7,494 1,031 7 6,824 939 -
Mar-29 7,141 983 1 7,486 1,030 6 6,811 937 -
Apr-29 7,122 983 1 7,469 1,031 7 6,790 937 -
May-29 7,106 981 1 7,455 1,030 7 6,772 935 -
Jun-29 7,068 979 1 7,418 1,027 7 6,734 932 -
Jul-29 7,019 974 2 7,369 1,023 7 6,685 928 -
Aug-29 6,994 975 3 7,345 1,024 8 6,658 928 -
Sep-29 6,987 973 7 7,340 1,022 12 6,649 926 1
Oct-29 7,039 975 6 7,398 1,025 11 6,697 928
Nov-29 7,114 976 4 7,479 1,026 9 6,766 928 -
Dec-29 7,163 983 2 7,533 1,034 7 6,810 934 -
Jan-30 7,194 986 1 7,568 1,038 7 6,837 937 -
Feb-30 7,194 989 2 7,571 1,041 8 6,835 939 -
Mar-30 7,182 988 1 7,561 1,040 7 6,821 938 -
Apr-30 7,163 988 1 7,544 1,040 7 6,800 938 -
May-30 7,147 986 1 7,529 1,039 7 6,783 936 -
Jun-30 7,109 983 1 7,492 1,036 7 6,744 933 -
Jul-30 7,059 979 2 7,442 1,032 8 6,695 928 -
Aug-30 7,034 980 3 7,417 1,033 9 6,669 929 -
Sep-30 7,027 978 7 7,412 1,031 12 6,660 927 0
Oct-30 7,079 980 6 7,469 1,034 12 6,708 928 -
Nov-30 7,154 981 4 7,551 1,035 9 6,777 929 -
Dec-30 7,203 987 2 7,605 1,043 8 6,821 935 -
Jan-31 7,234 991 1 7,640 1,047 8 6,848 938 -
Feb-31 7,233 993 2 7,641 1,049 8 6,845 940 -
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APPENDIX 2.2: CUSTOMER FORECASTS BY REGION

LA GRANDE
La Grande - La Grande - La Grande -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Mar-31 7,221 992 1 7,631 1,048 7 6,832 939 -
Apr-31 7,202 992 1 7,613 1,049 8 6,812 939 -
May-31 7,186 991 1 7,598 1,048 8 6,795 937 -
Jun-31 7,148 988 1 7,561 1,045 8 6,757 934 -

Jul-31 7,098 984 2 7,510 1,041 8 6,707 929 -
Aug-31 7,073 984 3 7,485 1,042 9 6,682 930 -
Sep-31 7,066 982 7 7,480 1,040 13 6,673 928 -
Oct-31 7,118 985 6 7,537 1,043 12 6,721 930 -
Nov-31 7,193 985 4 7,619 1,044 10 6,790 930 -
Dec-31 7,242 992 2 7,673 1,051 8 6,834 936 -
Jan-32 7,272 996 1 7,707 1,055 8 6,860 939 -
Feb-32 7,272 998 2 7,709 1,058 9 6,859 941 -
Mar-32 7,259 997 1 7,697 1,057 8 6,844 940 -
Apr-32 7,240 997 1 7,679 1,057 8 6,825 940 -
May-32 7,224 995 1 7,664 1,056 8 6,808 938 -
Jun-32 7,186 992 1 7,626 1,053 8 6,770 935 -

Jul-32 7,136 988 2 7,575 1,049 9 6,721 931 -
Aug-32 7,111 989 3 7,550 1,050 10 6,696 931 -
Sep-32 7,103 987 7 7,544 1,048 13 6,687 929 -
Oct-32 7,155 989 6 7,601 1,051 13 6,734 931 -
Nov-32 7,230 990 4 7,682 1,052 10 6,803 931 -
Dec-32 7,279 997 2 7,736 1,059 9 6,847 938 -
Jan-33 7,309 1,000 1 7,770 1,063 9 6,874 941 -
Feb-33 7,309 1,003 2 7,772 1,066 9 6,872 943 -
Mar-33 7,296 1,001 1 7,760 1,065 8 6,858 941 -
Apr-33 7,277 1,002 1 7,742 1,066 9 6,838 941 -
May-33 7,261 1,000 1 7,727 1,064 9 6,822 940 -
Jun-33 7,223 997 1 7,688 1,061 9 6,784 937 -

Jul-33 7,173 993 2 7,637 1,057 9 6,736 932 -
Aug-33 7,147 994 3 7,611 1,058 10 6,710 933 -
Sep-33 7,140 991 7 7,605 1,056 14 6,702 931 -
Oct-33 7,191 994 6 7,661 1,059 13 6,749 933 -
Nov-33 7,266 995 4 7,742 1,060 11 6,818 933 -
Dec-33 7,315 1,001 2 7,796 1,067 9 6,862 939 -
Jan-34 7,345 1,005 1 7,829 1,071 9 6,889 943 -
Feb-34 7,344 1,007 2 7,830 1,074 10 6,887 944 -
Mar-34 7,332 1,006 1 7,819 1,073 9 6,874 943 -
Apr-34 7,312 1,006 1 7,799 1,073 9 6,854 943 -
May-34 7,296 1,005 1 7,784 1,072 9 6,837 942 -
Jun-34 7,258 1,002 1 7,745 1,069 9 6,800 939 -

Jul-34 7,208 998 2 7,693 1,065 10 6,752 934 -
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APPENDIX 2.2: CUSTOMER FORECASTS BY REGION

LA GRANDE
La Grande - La Grande - La Grande -
Expected Growth High Growth Low Growth
Residential Commercial Industrial Residential Commercial Industrial Residential Commercial Industrial
Customers Customers Customers Customers Customers Customers Customers Customers Customers

Aug-34 7,182 998 3 7,667 1,066 11 6,726 935 -
Sep-34 7,175 996 7 7,661 1,064 14 6,719 933 -
Oct-34 7,226 998 6 7,717 1,066 14 6,765 935 -
Nov-34 7,301 999 4 7,798 1,067 11 6,834 935 -
Dec-34 7,349 1,006 2 7,851 1,075 10 6,877 941 -
Jan-35 7,380 1,010 1 7,886 1,079 10 6,905 945 -
Feb-35 7,379 1,012 2 7,886 1,082 10 6,903 947 -
Mar-35 7,366 1,011 1 7,874 1,081 9 6,889 946 -
Apr-35 7,347 1,011 1 7,855 1,081 10 6,870 945 -
May-35 7,331 1,009 1 7,840 1,079 10 6,854 943 -
Jun-35 7,292 1,006 1 7,800 1,076 10 6,816 940 -

Jul-35 7,242 1,002 2 7,747 1,072 10 6,768 936 -
Aug-35 7,216 1,003 3 7,721 1,073 11 6,743 937 -
Sep-35 7,209 1,001 7 7,715 1,071 15 6,735 935 -
Oct-35 7,260 1,003 6 7,771 1,074 14 6,781 937 -
Nov-35 7,335 1,004 4 7,852 1,075 12 6,850 938 -
Dec-35 7,383 1,011 2 7,905 1,082 10 6,894 944 -
Jan-36 7,414 1,014 1 7,939 1,086 10 6,922 947 -
Feb-36 7,412 1,017 2 7,938 1,089 11 6,919 949 -
Mar-36 7,400 1,015 1 7,927 1,087 10 6,907 947 -
Apr-36 7,380 1,016 1 7,907 1,089 10 6,887 948 -
May-36 7,364 1,014 1 7,891 1,087 10 6,871 946 -
Jun-36 7,325 1,011 1 7,850 1,084 10 6,833 943 -

Jul-36 7,275 1,007 2 7,798 1,079 11 6,785 939 -
Aug-36 7,250 1,008 3 7,773 1,081 12 6,761 940 -
Sep-36 7,242 1,005 7 7,765 1,078 15 6,752 937 -
Oct-36 7,293 1,008 6 7,821 1,081 15 6,799 940 -
Nov-36 7,368 1,008 4 7,903 1,081 12 6,868 940 -
Dec-36 7,416 1,015 2 7,956 1,089 11 6,911 946 -
Jan-37 7,447 1,019 1 7,990 1,093 11 6,939 950 -
Feb-37 7,445 1,021 2 7,989 1,096 11 6,936 951 -
Mar-37 7,433 1,020 1 7,978 1,095 10 6,924 950 -
Apr-37 7,413 1,020 1 7,958 1,095 11 6,904 950 -
May-37 7,397 1,019 1 7,942 1,094 11 6,888 949 -
Jun-37 7,358 1,016 1 7,901 1,091 11 6,851 946 -

Jul-37 7,308 1,011 2 7,849 1,086 11 6,803 941 -
Aug-37 7,282 1,012 3 7,822 1,087 12 6,778 942 -
Sep-37 7,275 1,010 7 7,816 1,085 16 6,770 940 -
Oct-37 7,326 1,012 6 7,872 1,087 15 6,816 942 -
Nov-37 7,401 1,013 4 7,954 1,089 13 6,885 942 -
Dec-37 7,449 1,020 2 8,006 1,096 11 6,929 949 -
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January  February March April May June July August September October November December

HEAT COEFFICIENTS
WA | Residential 0.009971  0.009053  0.008839  0.006973  0.004386 0.002250  0.001231  0.002220  0.003217  0.006604  0.008988  0.009706
WA | Commercial 0.053158  0.052741  0.046207 0.034483  0.023712  0.013662  0.005341  0.021608 0.021270  0.034440  0.044822  0.052386
WA | Ind FirmSale 0.152593  0.162081  0.145640 0.175492  0.171513  0.220240 0.016786  0.182679  0.220748 0.111663  0.105711  0.119724
ID | Residential 0.009833  0.008896  0.009330  0.007446  0.005389  0.002417  0.001652  0.000535 0.003860  0.006948  0.009374  0.009923
ID | Commercial 0.039718  0.036697  0.032312  0.023848  0.015239  0.013154  0.003409  0.029932 0.011062 0.020519  0.031871  0.038011
ID | Ind FirmSale 0.170817  0.201851  0.100163  0.100872 0.138682  0.075238 0.197426  0.112444  0.110702 0.088493  0.119407  0.123984
Roseburg | Residential  0.011630  0.009587  0.009809  0.007535 0.005220  0.003216  0.001616 - 0.004154  0.007913  0.010520  0.012343
Roseburg | Commercial  0.050141  0.041226  0.041740  0.032942  0.025395 0.019063  0.009553 - 0.024100  0.034450  0.038878  0.048356
Roseburg | Ind FirmSale  0.033368  0.190335 0.054369 0.108225 0.074334  0.152983  0.099573 - 0.107618  0.161549  0.113511  0.063067
Medford | Residential 0.011013  0.010491  0.009985 0.008122  0.006630  0.004540  0.000188 - 0.003389  0.007070  0.009485  0.010848
Medford | Commercial 0.041792  0.039392 0.036600 0.029937  0.023166  0.021386 - - 0.022369  0.034150  0.037135  0.040772
Medford | Ind FirmSale ~ 0.016071  0.037925 0.031213  0.068237  0.049327  0.091332 - - 0.191349  0.235975  0.122903  0.050094
La Grande | Residential  0.009009  0.008055 0.007211  0.005277  0.004571  0.002192  0.000389  0.012638  0.000063  0.003748  0.008159  0.008895
La Grande | Commercie 0.040793  0.035518  0.029200 0.018954  0.004460 0.002962 0.001004 0.075772  0.000797  0.012805  0.029008  0.037965
La Grande | Ind FirmSal - - - - - - 11.262884 5257084  1.806537 1.106136  0.024894 -
Klam Falls | Residential  0.008258  0.007906  0.007254  0.005830  0.004592  0.002998  0.001448  0.000377  0.002152  0.004994  0.007559  0.008012
Klam Falls | Commercizc  0.030364  0.029036  0.025170  0.019900  0.013838  0.009614  0.005768  0.006738 0.015708  0.020117  0.027158  0.029743
Klam Falls | Ind FirmSal  0.073756  0.094094  0.071758  0.084971  0.048154  0.063523  0.084896  0.252837 0.214762 0.143145 0.184839  0.098340
BASE COEFFICIENTS
WA | Residential 0.047723  0.047723  0.047723  0.047723  0.047723  0.047723  0.047723 0.047723  0.047723  0.047723  0.047723  0.047723
WA | Commercial 0.382871  0.382871  0.382871  0.382871  0.382871  0.382871  0.382871  0.382871  0.382871  0.382871  0.382871  0.382871
WA | Ind FirmSale 3.103665 3.103665 3.103665 3.103665 3.103665 3.103665 3.103665 3.103665 3.103665 3.103665 3.103665  3.103665
ID | Residential 0.044470  0.044470  0.044470  0.044470  0.044470  0.044470  0.044470  0.044470  0.044470  0.044470  0.044470  0.044470
ID | Commercial 0.392338  0.392338  0.392338  0.392338 0.392338 0.392338  0.392338  0.392338  0.392338  0.392338 0.392338  0.392338
ID | Ind FirmSale 4.975098  4.975098  4.975098  4.975098 4.975098 4.975098 4.975098  4.975098  4.975098  4.975098  4.975098  4.975098
Roseburg | Residential ~ 0.034716  0.034716  0.034716  0.034716  0.034716  0.034716  0.034716  0.034716  0.034716  0.034716  0.034716  0.034716
Roseburg | Commercial  0.271081  0.271081  0.271081  0.271081  0.271081  0.271081 0.271081  0.271081  0.271081  0.271081  0.271081  0.271081
Roseburg | Ind FirmSale  2.233618  2.233618  2.233618  2.233618 2.233618 2233618 2233618 2.233618 2.233618 2.233618 2.233618 2.233618
Medford | Residential 0.046948  0.046948  0.046948  0.046948 0.046948  0.046948  0.046948  0.046948 0.046948  0.046948 0.046948  0.046948
Medford | Commercial 0.359543  0.359543  0.359543  0.359543  0.359543  0.359543  0.359543  0.359543  0.359543  0.359543  0.359543  0.359543
Medford | Ind FirmSale ~ 4.180638  4.180638  4.180638 4.180638 4.180638  4.180638 4.180638 4.180638 4.180638 4.180638 4.180638  4.180638
La Grande | Residential  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894  0.075894
La Grande | Commercic 0.423491  0.423491  0.423491 0.423491 0423491 0.423491 0.423491 0.423491 0.423491 0.423491 0423491  0.423491
La Grande | Ind FirmSal 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752 57.409752
Klam Falls | Residential  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439  0.032439
Klam Falls | Commercic  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901  0.223901
Klam Falls | Ind FirmSal  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971  3.595971
SUPER PEAK*
WA | Residential 0.009577  0.009577 0.009577
WA | Commercial 0.052761  0.052761 0.052761
WA | Ind FirmSale 0.144799  0.144799 0.144799
ID | Residential 0.009551  0.009551 0.009551
ID | Commercial 0.038142  0.038142 0.038142
ID | Ind FirmSale 0.165551  0.165551 0.165551
Roseburg | Residential  0.011186  0.011186 0.011186
Roseburg | Commercial 0.046574  0.046574 0.046574
Roseburg | Ind FirmSale  0.095590  0.095590 0.095590
Medford NWP | Resider  0.010784  0.010784 0.010784
Medford NWP | Comme  0.040652  0.040652 0.040652
Medford NWP | Ind Firm  0.034696  0.034696 0.034696
La Grande | Residential  0.008653  0.008653 0.008653
La Grande | Commercie  0.038092  0.038092 0.038092
La Grande | Ind FirmSal - - -
Klam Falls | Residential  0.008059  0.008059 0.008059
Klam Falls | Commercie 0.029714  0.029714 0.029714
Klam Falls | Ind FirmSal  0.088730  0.088730 0.088730
* Average of DEC JAN FEB heat coefficients
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APPENDIX 2.3: WA BASE COEFFICIENT CALCULATION

WA
Average Actual Demand by Class
Month -T
+7 &8
Year o
2013
Awverage of Res Demand 6,501
Average of Com Demand 4,988
Average of Ind Demand 336
2014
Average of Res Demand 6,347
Average of Com Demand 5,526
Average of Ind Demand 355
2015
Average of Res Demand 6,625
Average of Com Demand 5,244
Average of Ind Demand 394
2016
Average of Res Demand 7,149
Average of Com Demand 5,908
Awerage of Ind Demand 410
2017
Awverage of Res Demand 6,574
Awerage of Com Demand 5,380
Awerage of Ind Demand 427
Total Average of Res Demand 6,639
Total Average of Com Demand 5,409
Total Average of Ind Demand 384
Month -T
+7 &8
Year T
2013
Average of Res Cust 135,755
Average of Com Cust 14,185
Average of Ind Cust 134
2014
Average of Res Cust 137,356
Awverage of Com Cust 14,144
Awerage of Ind Cust 138
2015
Awverage of Res Cust 139,093
Awverage of Com Cust 14,173
Awerage of Ind Cust 135
2016
Awerage of Res Cust 141,755
Awverage of Com Cust 14,456
Average of Ind Cust 130
2017
Average of Res Cust 145,535
Average of Com Cust 14,551 Base Coefficients
Average of Ind Cust 133 (Actual Average Demand/Customer Count)
Total Average of Res Cust 139,898 0.047458 Res Base Usage
Total Average of Com Cust 14,302 0.378215 Com Base Usage
Total Average of Ind Cust 134 2.874961 Ind Base Usage
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APPENDIX 2.3: ID BASE COEFFICIENT CALCULATION

ID
Average Actual Demand by Class
Month -T
+7 &8
Year o
2013
Awverage of Res Demand 3,092
Average of Com Demand 2,886
Average of Ind Demand 457
2014
Average of Res Demand 3,276
Average of Com Demand 2,868
Average of Ind Demand 643
2015
Average of Res Demand 2,979
Average of Com Demand 3,511
Average of Ind Demand 436
2016
Average of Res Demand 3,361
Average of Com Demand 3,322
Awerage of Ind Demand 509
2017
Awverage of Res Demand 3,140
Awerage of Com Demand 3,464
Awerage of Ind Demand 495
Total Average of Res Demand 3,170
Total Average of Com Demand 3,210
Total Average of Ind Demand 508
Month -T
+7 &8
Year T
2013
Average of Res Cust 67,390
Average of Com Cust 8,541
Average of Ind Cust 94
2014
Average of Res Cust 68,329
Awverage of Com Cust 8,527
Awerage of Ind Cust 100
2015
Awverage of Res Cust 69,436
Awverage of Com Cust 8,613
Awerage of Ind Cust 100
2016
Awerage of Res Cust 71,062
Awverage of Com Cust 8,751
Average of Ind Cust 97
2017
Average of Res Cust 72,686
Average of Com Cust 8,881 Base Coefficients
Average of Ind Cust 93 (Actual Average Demand/Customer Count)
Total Average of Res Cust 69,780 0.045423 Res Base Usage
Total Average of Com Cust 8,663 0.370569 Com Base Usage
Total Average of Ind Cust 97 5.263706 Ind Base Usage
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APPENDIX 2.3: MEDFORD BASE COEFFICIENT CALCULATION

Medford
Average Actual Demand by Class
Month -T
+7 &8
Year o
2013
Average of Res Demand 2,323
Average of Com Demand 2,160
Awverage of Ind Demand 43
2014
Average of Res Demand 2,290
Average of Com Demand 2,253
Average of Ind Demand 54
2015
Average of Res Demand 2,316
Average of Com Demand 2,303
Average of Ind Demand 60
2016
Average of Res Demand 2,582
Average of Com Demand 2,487
Awerage of Ind Demand 60
2017
Awverage of Res Demand 2,596
Awverage of Com Demand 2,487
Awerage of Ind Demand 68
Total Average of Res Demand 2,421
Total Average of Com Demand 2,338
Total Average of Ind Demand 57
Month -T
+7 &8
Year T
2013
Average of Res Cust 51,090
Average of Com Cust 6,516
Average of Ind Cust 16
2014
Average of Res Cust 51,662
Awverage of Com Cust 6,592
Awerage of Ind Cust 17
2015
Awverage of Res Cust 52,605
Awverage of Com Cust 6,596
Average of Ind Cust 15
2016
Awerage of Res Cust 53,084
Awerage of Com Cust 6,796
Average of Ind Cust 15
2017
Average of Res Cust 53,920
Average of Com Cust 6,850 Base Coefficients
Average of Ind Cust 15 (Actual Average Demand/Customer Count)
Total Average of Res Cust 52,472 0.046145 Res Base Usage
Total Average of Com Cust 6,670 0.350570 Com Base Usage
Total Average of Ind Cust 16 3.651363 Ind Base Usage
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APPENDIX 2.3: ROSEBURG BASE COEFFICIENT CALCULATION

Roseburg
Average Actual Demand by Class
Month -T
+7 &8
Year o
2013
Awverage of Res Demand 551
Average of Com Demand 665
Average of Ind Demand 39
2014
Average of Res Demand 400
Average of Com Demand 484
Average of Ind Demand 26
2015
Average of Res Demand 430
Average of Com Demand 557
Average of Ind Demand 4
2016
Average of Res Demand 466
Average of Com Demand 557
Awerage of Ind Demand 4
2017
Awverage of Res Demand 486
Awerage of Com Demand 628
Awerage of Ind Demand 5
Total Average of Res Demand 467
Total Average of Com Demand 578
Total Average of Ind Demand 16
Month -T
+7 &8
Year T
2013
Average of Res Cust 13,020
Average of Com Cust 2,120
Average of Ind Cust 3
2014
Average of Res Cust 13,063
Awverage of Com Cust 2,127
Awerage of Ind Cust 3
2015
Awverage of Res Cust 13,227
Awverage of Com Cust 2,130
Average of Ind Cust 2
2016
Awerage of Res Cust 13,242
Awverage of Com Cust 2,156
Average of Ind Cust 2
2017
Average of Res Cust 13,337
Average of Com Cust 2,141 Base Coefficients
Average of Ind Cust 2 (Actual Average Demand/Customer Count)
Total Average of Res Cust 13,178 0.035406 Res Base Usage
Total Average of Com Cust 2,135 0.270835 Com Base Usage
Total Average of Ind Cust 2 6.521993 Ind Base Usage
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APPENDIX 2.3: KLAMATH FALLS BASE COEFFICIENT CALCULATION

Klamath Falls

Average Actual Demand by Class

Month -T
+7 &8
Year o
2013
Awverage of Res Demand 531
Average of Com Demand 433
Awverage of Ind Demand 24
2014
Average of Res Demand 515
Average of Com Demand 442
Average of Ind Demand 22
2015
Average of Res Demand 531
Average of Com Demand 484
Average of Ind Demand 30
2016
Average of Res Demand 397
Average of Com Demand 308
Awerage of Ind Demand 19
2017
Awverage of Res Demand 458
Awerage of Com Demand 361
Awerage of Ind Demand 26
Total Average of Res Demand 486
Total Average of Com Demand 406
Total Average of Ind Demand 24
Month -T
+7 &8
Year T
2013
Average of Res Cust 13,857
Average of Com Cust 1,646
Average of Ind Cust 8
2014
Average of Res Cust 13,872
Awverage of Com Cust 1,652
Awerage of Ind Cust 8
2015
Awverage of Res Cust 14,106
Awverage of Com Cust 1,667
Average of Ind Cust 7
2016
Awerage of Res Cust 14,206
Awverage of Com Cust 1,722
Average of Ind Cust 7
2017
Average of Res Cust 14,397
Average of Com Cust 1,762 Base Coefficients
Average of Ind Cust 7 (Actual Average Demand/Customer Count)
Total Average of Res Cust 14,088 0.034518 Res Base Usage
Total Average of Com Cust 1,689 0.240100 Com Base Usage
Total Average of Ind Cust 7 3.292121 Ind Base Usage
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APPENDIX 2.3: LA GRANDE BASE COEFFICIENT CALCULATION

La Grande
Average Actual Demand by Class
Month -T
+7 &8
Year o
2013
Awverage of Res Demand 530
Average of Com Demand 380
Average of Ind Demand 63
2014
Average of Res Demand 541
Average of Com Demand 389
Average of Ind Demand 165
2015
Average of Res Demand 554
Average of Com Demand 441
Average of Ind Demand 122
2016
Average of Res Demand 497
Average of Com Demand 377
Awerage of Ind Demand 192
2017
Awverage of Res Demand 439
Awerage of Com Demand 338
Awerage of Ind Demand 202
Total Average of Res Demand 512
Total Average of Com Demand 385
Total Average of Ind Demand 149
Month -T
+7 &8
Year T
2013
Average of Res Cust 6,456
Average of Com Cust 894
Average of Ind Cust 4
2014
Average of Res Cust 6,496
Awverage of Com Cust 892
Awerage of Ind Cust 3
2015
Awverage of Res Cust 6,547
Awverage of Com Cust 897
Average of Ind Cust 4
2016
Awerage of Res Cust 6,529
Awverage of Com Cust 919
Average of Ind Cust 3
2017
Average of Res Cust 6,565
Average of Com Cust 914 Base Coefficients
Average of Ind Cust 3 (Actual Average Demand/Customer Count)
Total Average of Res Cust 6,518 0.078587 Res Base Usage
Total Average of Com Cust 903 0.426358 Com Base Usage
Total Average of Ind Cust 3 48.029588 Ind Base Usage
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APPENDIX 2.4: HEATING DEGREE DAY DATA MONTHLY TABLES

Temperature Pattern

Gas Year * |Nov
2017-2018 868
2018-2019 866
2019-2020 876
2020-2021 868
2021-2022 891
2022-2023 873
2023-2024 862
2024-2025 866
2025-2026 869
2026-2027 872
2027-2028 875
2028-2029 869
2029-2030 862
2030-2031 868
2031-2032 874
2032-2033 863
2033-2034 876
2034-2035 865
2035-2036 877
2036-2037 859

Temperature Pattern

Gas Year * Nov
2017-2018 866
2018-2019 871
2019-2020 866
2020-2021 861
2021-2022 875
2022-2023 857
2023-2024 872
2024-2025 876
2025-2026 867
2026-2027 869
2027-2028 869
2028-2029 869
2029-2030 860
2030-2031 859
2031-2032 869
2032-2033 863
2033-2034 866
2034-2035 867
2035-2036 860
2036-2037 865
Avista Corp

Dec
1,155
1,149
1,154
1,138
1,155
1,147
1,156
1,153
1,151
1,137
1,150
1,155
1,156
1,156
1,142
1,133
1,161
1,152
1,152
1,154

Dec
1,086
1,096
1,101
1,104
1,102
1,104
1,092
1,099
1,093
1,097
1,098
1,098
1,105
1,105
1,095
1,092
1,095
1,108
1,101
1,091

WA/ID

Jan Feb Mar
1,111 920 772
1,119 914 780
1,119 915 789
1,117 912 785
1,118 920 785
1,116 927 785
1,119 917 772
1,107 931 783
1,103 915 783
1,106 910 777
1,107 911 782
1,117 921 780
1,112 921 789
1,123 902 791
1,121 916 769
1,110 916 769
1,126 920 777
1,112 912 779
1,116 911 788
1,116 922 801

Klamath Falls

Jan Feb Mar
1,076 853 805
1,077 865 817
1,075 878 810
1,073 875 807
1,075 855 802
1,059 858 817
1,070 865 817
1,064 858 811
1,082 866 809
1,047 866 817
1,044 862 806
1,071 864 819
1,063 870 797
1,056 873 806
1,074 849 816
1,062 870 817
1,052 853 803
1,068 868 807
1,072 873 808
1,080 861 801

Apr
561
556
561
549
568
557
562
557
554
555
561
555
562
553
558
554
573
561
555
564

Apr
672
668
674
665
663
672
662
677
656
656
659
668
657
670
665
672
675
666
675
665

May
331
328
316
310
312
327
323
319
326
322
319
328
316
322
317
316
318
331
315
318

May
445
447
439
452
433
432
448
442
448
436
449
446
451
460
446
440
451
445
455
450

2018 Natural Gas IRP Appendix

Jun
139
141
136
138
144
144
135
144
144
137
132
140
140
138
140
136
134
142
142
141

Jun
221
222
215
223
215
217
216
219
213
230
219
223
223
222
220
219
218
214
216
223

Jul
26
22
20
21
24
24
21
25
22
25
21
24
20
22
23
22
23
23
23
20

Jul
46
45
45
43
47

47
42
43
46
45
46
48
42
47
47
46
45
45
46

Exh. JM-2
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Aug Sep Oct

25
21
24
23
24
24
24
23
22
24
24
25
22
23
23
25
23
24
24
23

165
175
166
171
177
175
168
175
172
167
170
164
170
171
168
169
169
169
170
169

Aug Sep

61
62
62
55
64
61
60
61
58
60
65
64
63
62
59
62
64
59
59
60

230
225
219
224
225
225
224
221
227
218
217
213
219
229
220
226
220
219
217
221

529
540
539
539
535
539
550
546
552
535
528
528
536
532
539
543
537
541
543
536

Oct
555
560
558
555
555
548
552
554
561
561
560
557
552
557
548
554
554
557
560
556

Annual
Total
6,601
6,609
6,616
6,571
6,652
6,636
6,610
6,629
6,614
6,568
6,580
6,606
6,606
6,601
6,590
6,556
6,637
6,612
6,616
6,624

Annual
Total
6,916
6,954
6,943
6,938
6,910
6,895
6,927
6,924
6,924
6,902
6,894
6,937
6,908
6,940
6,908
6,923
6,898
6,923
6,941
6,919
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APPENDIX 2.4: HEATING DEGREE DAY DATA MONTHLY TABLES

Temperature Pattern

Gas Year * Nov
2017-2018 599
2018-2019 600
2019-2020 595
2020-2021 589
2021-2022 598
2022-2023 595
2023-2024 606
2024-2025 601
2025-2026 605
2026-2027 603
2027-2028 599
2028-2029 598
2029-2030 605
2030-2031 603
2031-2032 602
2032-2033 595
2033-2034 604
2034-2035 592
2035-2036 601
2036-2037 599

Temperature Pattern

Gas Year * Nov
2017-2018 531
2018-2019 529
2019-2020 525
2020-2021 523
2021-2022 528
2022-2023 528
2023-2024 535
2024-2025 531
2025-2026 534
2026-2027 535
2027-2028 529
2028-2029 528
2029-2030 534
2030-2031 534
2031-2032 535
2032-2033 524
2033-2034 535
2034-2035 521
2035-2036 529
2036-2037 529
Avista Corp

Dec
819
821
818
815
812
809
818
813
813
810
825
809
796
809
819
815
815
814
815
811

Dec
707
710
709
710
707
700
709
700
704
701
715
701
695
703
712
705
708
705
708
702

Medford

Jan
776
778
779
781
782
790
775
790
784
779
783
776
777
778
773
783
782
782
773
780

Feb
586
595
601
589
592
584
589
588
587
595
595
587
587
591
594
587
594
594
591
595

Roseburg

Jan
675
677
686
684
689
698
679
692
691
681
687
674
682
686
674
685
683
685
677
682

Feb
544
556
558
546
548
539
545
545
545
551
552
544
543
546
551
543
551
552
547
554

Mar
533
531
531
533
530
526
544
529
529
529
524
524
520
518
537
515
537
528
534
530

Mar
506
506
505
506
502
498
517
497
502
501
499
495
493
490
508
486
506
497
504
503

Apr
381
376
379
384
382
378
391
373
379
378
382
378
382
386
386
377
381
385
369
382

Apr
380
384
384
381
382
379
385
383
388
386
381
395
374
376
370
385
379
382
379
370

May
203
200
198
198
202
198
189
191
195
205
197
205
198
203
198
194
199
191
197
199

May
223
219
219
225
226
225
216
226
214
224
221
223
217
222
220
213
209
215
216
219
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Jun
52
53
52
53
56
56
52
56
57
54
52
55
53
58
54
54
55
58
56
55

Jun
83
81
81
79
83
78
79
85
81
82
77
77
75
78
78
80
81
79
79
75

Jul
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Aug Sep Oct

4

A WS DAL, WWWEDELEWEEPEDED~PS

50
49
50
47
47
50
48
46
51
49
53
50
49
49
49
46
51
46
51
47

Aug Sep

63

(O B 04 B SN € ) B T S T S T T O B S N 0 [ O [t SN O B O 4 B S o

56
56
56
56
56
53
56
55
53
54
56
55
56
56
56
53
55
54
54
55

295
296
286
297
295
299
292
297
295
287
296
293
291
287
297
295
296
297
291
296

Oct
280
276
278
282
277
275
275
270
277
281
282
280
270
275
275
272
272
282
275
273

Annual
Total
4,302
4,304
4,296
4,293
4,302
4,293
4,312
4,291
4,302
4,296
4,313
4,279
4,264
4,287
4,315
4,267
4,320
4,293
4,284
4,300

Annual
Total
3,995
4,003
4,009
4,001
4,006
3,981
4,006
3,993
3,998
4,007
4,010
3,980
3,948
3,974
3,990
3,955
3,990
3,981
3,977
3,972
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APPENDIX 2.4: HEATING DEGREE DAY DATA MONTHLY TABLES

Temperature Pattern

Gas Year * Nov
2017-2018 768
2018-2019 768
2019-2020 783
2020-2021 776
2021-2022 785
2022-2023 778
2023-2024 771
2024-2025 785
2025-2026 763
2026-2027 768
2027-2028 776
2028-2029 784
2029-2030 770
2030-2031 763
2031-2032 779
2032-2033 770
2033-2034 766
2034-2035 772
2035-2036 787
2036-2037 762
Avista Corp

Dec
1,051
1,049
1,053
1,054
1,056
1,053
1,065
1,056
1,062
1,058
1,052
1,056
1,057
1,054
1,045
1,054
1,050
1,050
1,050
1,045

La Grande

Jan
1,034
1,022
1,021
1,022
1,026
1,032
1,019
1,030
1,033
1,028
1,025
1,032
1,019
1,017
1,025
1,016
1,030
1,035
1,025
1,018

Feb Mar

810
821
816
817
818
818
808
813
818
820
808
814
809
811
810
812
819
810
812
815

726
717
717
721
721
723
726
713
727
720
724
722
727
718
711
718
719
720
715
709

Apr
554
556
551
549
556
558
564
552
554
553
556
560
553
558
553
552
559
559
555
562

May Jun

357
353
349
361
348
356
352
352
351
357
362
358
351
350
353
353
350
353
353
352
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156
156
157
150
150
152
148
144
152
155
156
153
155
149
150
152
150
151
148
150

Jul
25
21
24
24
29
28
25
24
29
26
26
24
23
26
24
24
26
24
26
27
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Aug Sep Oct

34
33
34
33
34
33
36
35
34
33
35
35
33
34
35
34
34
31
35
32

192
189
186
190
187
192
194
189
189
188
191
192
187
187
194
189
193
189
192
192

518
510
515
517
513
504
514
508
517
513
519
517
512
517
504
504
508
518
514
510

Annual
Total
6,224
6,197
6,205
6,213
6,224
6,227
6,222
6,199
6,231
6,219
6,229
6,249
6,197
6,183
6,185
6,179
6,203
6,211
6,213
6,174
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APPENDIX 2.4: HEATING DEGREE DAILY MONTH BY AREA
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Temperature Pattern WA/ID
Day Jan Feb Mar Apr May Jun J Aug Sep Oct Nov Dec

1

0N O~ WN

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Total

38
38
39
36
37
36
35
35
35

1103

35
34
34
32
32
32
33
33
33
33
33
31

62
72
82
67
57

31
31
31
30
30
32
34
34
34
32
31
28
65
65
1243

30
29
29
28
27
27
27
28
27
26
25
24
23
23
23
24
25
25
25
24
24
24
24
23
23
24
23
24
22
21
22
773

22
23
23
22
22
20
19
19
20
19
19
18
19
21
22
19
19
18
17
15
14
15
16
17
16
16
14
15
16
14
65
614

14
13
13
13
14
15
13
12
13
12
10
10
12

_\
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a
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(o2}
a

182

9
12
13
13
14
12
12
14
15
17
17
18
15
15
17
17
15
17
16
17
18
17
19
20
21
22
22
22
24
24
24

528

25
25
26
26
27
26
25
25
26
27
28
26
26
28
27
27
28
29
29
29
31
32
32
33
31
31
33
35
35
34
65
927

34
34
35
36
36
37
38
38
38
36
36
35
35
35
36
37
37

51
56
61
58
53

38
37
37
38
36
36
37
39
40

1230

"

Temperature Pattern Medford
Day Jan Feb Mar Apr May Jun J Aug Sep Oct Nov Dec

(1]

u u e
1 26 24 19 15 8 0 0 0 0 3 15 25
2 26 22 19 15 7 0 0 0 0 6 17 24
3 28 21 21 15 7 0 0 0 0 6 16 25
4 27 21 19 15 8 0 0 0 0 6 17 26
5 26 22 20 15 9 0 0 0 0 6 17 26
6 26 21 20 13 8 0 0 0 0 5 16 25
7 23 20 20 14 7 0 0 0 0 5 16 27
8 24 23 19 14 7 1 0 0 0 6 18 26
9 25 21 18 14 8 1 0 0 0 7 20 24
10 25 22 18 13 8 2 0 0 0 9 18 26
11 24 21 16 13 7 2 0 0 0 10 18 27
12 24 20 16 13 6 0 0 0 0 10 18 25
13 26 32 15 14 5 0 0 0 0 7 18 24
14 26 36 16 16 4 0 0 0 0 7 18 25
15 26 38 16 16 4 0 0 0 0 9 19 27
16 26 32 16 13 4 0 0 0 0 7 20 27
17 26 28 18 12 4 0 0 0 0 8 21 27
18 24 20 16 12 4 0 0 0 0 9 22 50
19 24 21 15 12 5 0 0 0 0 8 20 59
20 26 20 15 10 5 0 0 0 0 10 21 61
21 25 20 14 11 5 0 0 0 0 11 22 56
22 24 21 15 10 4 0 0 0 0 10 22 55
23 24 22 16 11 8 0 0 0 0 11 23 26
24 23 20 15 11 3 0 0 0 0 12 23 27
25 22 21 17 10 8 0 0 0 0 13 21 27
26 23 22 17 10 1 0 0 0 0 13 23 27
27 25 20 17 10 3 0 0 0 0 14 24 26
28 24 20 16 10 3 0 0 0 0 13 23 25
29 23 21 15 9 2 0 0 0 0 14 24 26
30 24 65 15 8 0 0 0 0 1 13 25 27
31 25 65 15 65 0 65 0 0 65 14 65 27
Total 770 802 524 439 152 71 0 0 66 282 660 955 |
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APPENDIX 2.4: HEATING DEGREE DAILY MONTH BY AREA

Temperature Pattern LaGrande
Day Jan Feb Mar Apr May Jun J Aug Sep Oct Nov Dec

u ul e
1 37 32 27 22 14 5 0 0 2 10 24 29
2 35 31 25 22 14 6 0 0 3 12 22 31
3 36 31 27 22 14 6 0 0 2 13 23 32
4 35 28 26 21 14 4 0 0 2 14 22 32
5) 35 28 24 21 14 6 0 0 2 15 23 34
6 34 28 26 19 14 6 0 0 3 13 21 33
7 31 28 25 19 13 o) 0 0 4 12 22 35
8 30 29 26 19 14 7 0 0 4 13 22 34
9 30 30 24 20 15 7 0 0 5) 14 23 34
10 32 30 23 18 14 9 0 0 4 16 23 31
11 33 29 23 19 11 7 0 0 4 17 25 33
12 34 28 21 17 11 6 0 0 3 17 23 32
13 32 51 21 19 12 5 0 0 3 14 24 30
14 32 69 21 21 10 6 0 0 3 14 25 32
15 36 75 21 22 10 4 0 0 3 16 25 32
16 35 74 22 19 10 5 0 0 4 15 25 34
17 34 71 24 17 9 4 0 0 5) 14 26 35
18 31 28 23 18 8 5 0 0 6 16 27 51
19 30 28 23 18 9 5 0 0 6 14 25 56
20 31 27 21 16 10 3 0 0 8 16 26 60
21 32 27 22 16 11 2 0 0 9 18 27 57
22 33 27 22 15 10 2 0 0 9 17 28 49
23 32 28 23 16 9 2 0 0 8 17 29 35
24 32 29 21 18 8 2 0 0 7 19 29 35
25 31 29 21 17 9 2 0 0 8 19 29 35
26 32 29 24 16 9 1 0 0 8 21 28 34
27 34 28 23 15 8 0 0 0 8 21 30 34
28 33 27 22 16 9 0 0 0 8 19 31 32
29 32 26 20 17 7 0 0 0 7 21 30 33
30 30 65 21 15 7 0 0 1 7 21 30 37
31 31 65 21 65 6 65 0 1 65 22 65 37
Total 1015 1155 713 615 333 187 0 2 220 500 832 1138
Temperature Pattern Klamath
1 36 33 29 25 17 8 0 0 4 13 25 32
2 36 32 29 25 16 9 0 0 3 15 26 32
3 36 30 30 25 16 9 0 0 4 16 26 34
4 37 30 29 25 17 8 0 0 4 16 26 35
5) 37 31 28 25 17 9 0 0 6 15 25 35
6 35 29 28 23 17 9 0 0 6 14 24 34
7 32 29 28 23 16 9 0 0 4 14 25 36
8 32 31 28 24 17 10 0 0 4 15 27 35
9 34 31 27 24 18 10 0 0 6 16 29 34
10 33 31 27 23 18 11 0 0 5 17 28 35
11 34 30 25 22 16 11 0 0 3] 19 28 36
12 34 29 25 22 16 9 0 0 2 18 26 34
13 34 45 24 23 14 8 0 0 3 15 27 33
14 36 55 25 26 13 7 0 0 5 15 26 36
15 35 57 23 25 13 6 0 0 7 16 26 37
16 34 42 25 23 14 7 0 0 9 16 27 36
17 34 35 26 22 13 7 0 0 9 17 29 37
18 33 30 25 22 14 7 0 0 9 17 29 46.5
19 33 32 24 21 14 7 0 0 9 17 27 625
20 33 31 23 20 14 5 0 0 9 19 27 72
21 34 29 24 20 13 4 0 0 9 19 29 66.5
22 34 30 24 19 13 4 0 1 10 18 30 57.5
23 33 32 26 20 12 4 0 2 10 19 31 35
24 33 29 24 20 11 4 0 1 9 19 33 36
25 32 31 26 20 12 4 0 1 10 21 31 35
26 32 31 26 20 11 3 0 1 10 21 33 36
27 34 30 26 18 12 0 0 1 8 22 33 35
28 34 30 25 20 12 0 0 0 8 21 34 34
29 32 33 24 19 11 0 0 0 9 22 34 35
30 32 65 24 18 9 0 0 3 11 22 33 37
31 34 65 25 65 7 65 0 3 65 24 65 38
Total 1052 1098 802 727 433 254 0 13 270 548 919 1217
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Temperature Pattern Roseburg
Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

u u u e
1 24 21 18 16 8 2 0 0 0 4 14 21
2 24 20 18 15 7 2 0 0 0 6 14 21
8 24 20 19 15 8 2 0 0 0 6 15 21
4 23 19 18 14 8 1 0 0 0 6 15 21
5 23 19 18 15 9 2 0 0 0 5) 15 21
6 22 19 18 13 9 1 0 0 0 4 13 22
7 20 20 18 13 8 2 0 0 0 4 16 24
8 20 20 17 14 8 2 0 0 0 5 16 23
9 22 20 16 14 10 3 0 0 0 6 16 21
10 22 20 16 13 9 5 0 0 0 9 17 23
11 22 19 15 12 8 3 0 0 0 9 16 22
12 21 18 15 13 7 1 0 0 0 9 14 21
13 22 32 15 13 6 1 0 0 0 7 15 22
14 23 37 15 16 5 2 0 0 0 7 15 23
15 23 42 15 15 6 1 0 0 0 8 15 24
16 22 34 16 13 5 1 0 0 0 8 17 23
17 22 28 17 12 5 0 0 0 1 8 17 23
18 21 19 15 12 5 2 0 0 0 8 19 40
19 21 20 15 12 6 1 0 0 0 8 16 53
20 22 20 15 11 6 0 0 0 0 10 19 55
21 21 19 16 11 6 0 0 0 2 10 20 46
22 21 19 16 10 5 1 0 0 1 9 20 48
23 21 20 15 11 4 0 0 0 1 11 21 21
24 21 19 14 11 4 0 0 0 0 12 19 23
25 21 20 16 11 4 0 0 0 2 13 20 23
26 22 20 17 10 3 0 0 0 1 12 20 24
27 22 19 16 10 4 0 0 0 0 14 22 22
28 20 19 15 10 6 0 0 0 0 12 21 22
29 20 20 14 10 4 0 0 0 2 12 21 23
30 20 65 15 9 2 0 0 0 3 13 22 24
31 21 65 15 65 1 65 0 0 65 13 65 24
Total 673 772 498 439 186 100 0 0 78 268 585 824 |
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DEMAND SENSITIVITIES

SUMMARY OF ASSUMPTIONS — DEMAND SCENARIOS

APPENDIX 2.5

YN YN YN YN 280 080 YN YN YN YN YN 820¢ YN pe0e YN SpUEI €T
YN YN YN YN YN YN YN YN YN YN YN YN YN YN YN Yjewery
YN YN YN YN YN YN YN YN YN YN YN 1600 YN 6e0e YN fingesoy
YN YN YN YN YN 90e YN YN YN YN YN 620¢ YN 90 YN PlOIN
YN YN YN YN YN YN YN YN YN YN YN YN YN YN YN a
YN YN YN YN {80 08¢ YN YN YN YN YN 600¢ YN 60 YN M
(IAYISNN Yv3A LS4
SIS
pajoadx3 BUON fonser3
0]
peyadx3ubiH N (thays) Joppe auna aaud
aun9 90lld
pajadx3 | bW | mo pjoedx] iy
Apnjou| Swelbol
AN paedig AN EE&M_ME_ a_,_w u__msﬂﬁ_
PI0J3Y 0 JSap107) afesany Jea, 07 ooy | abeaty | g PI023Y U0 158107 wBeary P IS
U0 1S3pj0g | JB3A (T | U11S3pI0] oA (7 sayeap
[BOUOISH | [EOUOISH
PaUO}SIH Jeaj § g - UOIONujSap PUBLIP S| [BOUOISIH JBa A & [POUOISIH Jeaj € T
o9 3JBY UyMoig) Jawojsny
LT o U0 MO 90Ulajoy
uonesibay saoud saoud Aonserd [JdNJeaAS OdNIBAAT  weaqsnid souasjay  aseq adualajey  9S€D ®E)  pg Mo Moy | 95E) %) | SNOILNNSSY LndNI
uogiey  YBiH  Mo7 pajoad)g | [eOMOISIH  [BOUOISIH SUOISsIWA SUOISsIW INsa NSQ  Sjewisyy N9 UBIH 1S9 MoT | Yeaqsnid [sausisyey
sjeulsly  ojeulsyly 066} M0[9a%08 066 Mo[3q%08  snjd yead a0UBI3}AY

LGN - ONIONINTANI F0Rid L0410~ ONIONNTANI ONVINQ

90

Page 94 of 829

2018 Natural Gas IRP Appendix

Avista Corp



Exh. JM-2

APPENDIX - CHAPTER 2

APPENDIX 2.5: DEMAND SCENARIOS
PROPOSED SCENARIOS

Reference Case
Customer Growth Rate Reference Case Cust Growth Rates el et grovyth i it
Rate emissions 80% Rate
below 1990 target
. - 3 yr Flat + Price
Use per Customer 3 yr Flat + Price Elasticity Elasticity
Demand Side Managemen Yes
Historical Coldest in 20 20 year
Weather Planning Standar| Coldest Day years average Historical Coldest Day
PI:’I:i:(?escurve Expected High Low
e $10-$30 WA
e oaten $17.86-$51.58 OR None
( ric Ton) $0 ID
First Gas Year Unserved
Washington N/A N/A N/A N/A N/A 2032
ldaho N/A N/A N/A N/A N/A 2032
Medford N/A N/A N/A N/A N/A 2031
Roseburg N/A N/A N/A N/A N/A 2031
Klamath N/A N/A N/A N/A N/A N/A
La Grande N/A N/A N/A N/A N/A 2032
Most Evaluates Case most Stagnant Reduction of the Aggressive
aggressive adopting an  representative growth use of natural gas growth
peak planning  alternate peak of our average assumptions in  to 80% below  assumptions in
case utilizing weather (budget, PGA, order to 1990 targets in order to
Average Case standard. Helps rate case) evaluate if a OR and WADby evaluate when
assumptions as provide some planning shortage does 2050. The case our earliest
a starting point  bounds around criteria. occur. Not likely  assumes the resource
and layering in  our sensitivity to to occur. overall reduction = shortage could
coldest weather weather. is an average  occur. Not likely
onrecord. The goal before to occur.
likelihood of applying figures
occurrence is like elasticity and
low. DSM.

Higher or lower customer growth rates, which are heavily based on economic recovery. Higher or lower growth rates will lead to
accelerated or delayed unserved demand. Looking at various growth assumptions off the Expected Case allows us to capture the
risk in terms of the change in demand linked to customer growth.

Higher or lower use per customer will also lead to accelerated or delayed unserved demand. Use per customer can differ in many
ways. Direct use per customer influencers, such as demand side management, NGV/CNG usage, and derivation of the use per
customer starting point (i.e. one year, three year, etc.). Again, varying these assumptions under our forecasting methodology allows
us to quantify the change each assumption has to our forecast.

Weather volatility and predictability are a key risk. As the most correlated direct demand influencer, varying weather assumptions is
key to understanding the weather related risks.

Indirect influencers including elasticity and price are also important assumptions. The two go hand in hand, as price changes it will
influence how much customers consume. If forecasted prices remain relatively stable over the planning horizon, our current
elasticity assumption will not provide much decreased usage. However, price adders or an overall steepening of the price curve will
trigger a greater decline in usage due to the price elastic response. The magnitude of the elasticity adjustment is also important.
We are using a long run elasticity factor as calculated by the AGA. We continue to evaluate this assumption and are looking to
update the study as part of our Action Plan.
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APPENDIX 2.6: DEMAND FORECAST SENSITIVITIES AND SCENARIOS
DESCRIPTIONS

DEFINITIONS

DYNAMIC DEMAND METHODOLOGY — Avista’s demand forecasting approach wherein we 1) identify key
demand drivers behind natural gas consumption, 2) perform sensitivity analysis on each demand driver,
and 3) combine demand drivers under various scenarios to develop alternative potential outcomes for
forecasted demand.

DEMAND INFLUENCING FACTORS — Factors that directly influence the volume of natural gas consumed by our
core customers.

PRICE INFLUENCING FACTORS — Factors that, through price elasticity response, indirectly influence the volume
of natural gas consumed by our core customers.

REFERENCE CASE — A baseline point of reference that captures the basic inputs for determining a demand
forecast in SENDOUT® which includes number of customers, use per customer, average daily weather
temperatures and expected natural gas prices.

SENSITIVITIES — Focused analysis of a specific natural gas demand driver and its impact on forecasted
demand relative to the Reference Case when underlying input assumptions are modified.

SCENARIOS — Combination of natural gas demand drivers that make up a demand forecast.
Avista evaluates each sensitivities impact.

SENSITIVITIES

The following Sensitivities were performed on identified demand drivers against the reference case for
consideration in Scenario development. Note that Sensitivity assumptions reflect incremental adjustments
we estimate are not captured in the underlying reference case forecast.

Following are the Demand Influencing (Direct) Sensitivities we evaluated:

REFERENCE CASE PLUS PEAK — Same assumptions as in the Reference Case with an adjustment made to
normal weather to incorporate peak weather conditions. The peak weather data being the coldest day on
record for each weather area.

Low & HIGH CUSTOMER GROWTH — Discussed in detail in Appendix 2.1: Economic Outlook and Customer
Count Forecast.

ALTERNATE WEATHER STANDARD (COLDEST DAY 20 YRS) — Peak Day weather temperature reduced to coldest
average daily temperature (HDDs) experienced in the most recent 20 years in each region.

DSM — Reference case assumptions including Washington and Idaho DSM potential identified by the
Conservation Potential Assessment provided by Applied Energy Group and Oregon DSM potential
provided by Energy Trust of Oregon. See Appendix 3.1 for full assessment reports.
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PeAk pLUs DSM — Reference plus peak weather assumptions including Washington and Idaho DSM
potential identified by the Conservation Potential Assessment provided by Applied Energy Group and
Oregon DSM potential provided by Energy Trust of Oregon. See Appendix 3.1 for full assessment
reports.

80% BELOW 1990 EmISSIONS REFERENCE CASE — Reference case assumptions including reduction in Oregon
and Washington consumption to 80% below 1990 emission levels by 2050. The case shows the overall
risk of a scenario with the overall goal of reducing natural gas emissions, but does not consider what
methods will be used to get to these levels or their costs.

80% BeLOW 1990 EmissIONSs REFERENCE PLUS CASE — Reference plus peak weather assumptions including
reduction in Oregon and Washington consumption to 80% below 1990 emission levels by 2050. The case
shows the overall risk of a scenario with the overall goal of reducing natural gas emissions, but does not
consider what methods will be used to get to these levels or their costs.

ALTERNATE HISTORICAL 2-YEAR USE PER CUSTOMER — Reference case use per customer was based upon three
years of actual use per customer per heating degree day data. This sensitivity used two years of historical
use per customer per heating degree day data.

ALTERNATE HISTORICAL 5-YEAR USE PER CUSTOMER — Reference case use per customer was based upon three
years of actual use per customer per heating degree day data. This sensitivity used five years of historical
use per customer per heating degree day data.

Following are the Price Influencing (Indirect) Sensitivities we evaluated:

EXPECTED ELASTICITY — For our Expected Elasticity Sensitivity, we incorporate reduced consumption in
response to higher natural gas prices utilizing a price elasticity study prepared by the American Gas
Association.

Low & HIGH PRICEs — To capture a wide band of alternative prices forecasts, an adjustment to the expected
price was developed utilizing a higher and lower inflation rate. These rates were then applied to the
expected price helping to maintain the symmetry of the expected price curve while producing a set of
reasonable curves to help measure risk.

CARBON LEGISLATION Low CASE — Assumes the EPA estimates on the social cost of carbon. Specifically, the

low case has is a 5% discount rate average. These costs begin at $11.40 in 2017 and increase to $21.20
by 2037 for a metric ton of CO2.

CARBON LEGISLATION MEDIUM CASE — The price of carbon in Oregon was based on the 2018 California
annual auction reserve price of $14.53 per greenhouse gas emissions allowance while growing by the 5%
plus the rate of inflation as indicated by the program structure section 95911 of the California Cap-and-
Trade Regulation.' The starting price for Oregon was assumed to be similar to California’s cap and trade
system where the initial floor was set at $17.86 per metric tons of carbon dioxide equivalent (MTCO,e)

1 Article 5 California Cap on Greenhouse gas emissions and market-based compliance mechanisms.
https://www.arb.ca.gov/cc/capandtrade/capandtrade/unofficial ct 100217.pdf
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and begins in January 20217 rising to $51.58 by 2037. Washington State was modeled at $10 per
MTCO:ze starting in 2019 and rising to $30 per MTCO2e by 2030.

CARBON LEGISLATION HIGH CASE — Assumes the EPA estimates on the social cost of carbon. Specifically,
the high case includes 95% of results at a 3% discount rate average. These costs begin at $112.20 in 2017
and increase to $174 by 2037 for a metric ton of CO2.

Scenarios

After identifying the above demand drivers and analyzing the various Sensitivities, we have developed
the following demand forecast Scenarios:

AVERAGE CASE — This Scenario we believe represents the most likely average demand forecast modeled.
We assume service territory customer growth rates consistent with the reference case, rolling 20 year
normal weather in each service territory, our expected natural gas price forecast (blend of two consultants,
along with the NYMEX forward strip), expected price elasticity, the CO2 cost adders from our Carbon
Legislation Medium Case Sensitivity, and DSM. The Scenario does not include incremental cost adders
for declining Canadian imports or drilling restrictions beyond what is incorporated in the selected price
forecast.

ExPECTED CAsSE — This Scenario represents the peak demand forecast. We assume service territory customer
growth rates consistent with the reference case, a weather standard of coldest day on record in each
service territory, our expected natural gas price forecast (blend of two consultants, along with the
NYMEX forward strip), expected price elasticity, DSM, and the CO2 cost adders from our Carbon
Legislation Medium Case Sensitivity.

HIGH GROWTH, Low PRICE — This Scenario models a rapid return to robust growth in part spurred on by low
energy prices. We assume higher customer growth rates than the reference case, coldest day on record
weather standard, incremental demand from NGV/CNG, our low natural gas price forecast, expected
price elasticity, DSM, and no CO2 adders.

Low GROWTH, HIGH PRICE — This Scenario models an extended period of slow economic growth in part
resulting from high energy prices. We assume lower customer growth rates than the reference case,
coldest day on record weather standard, our high natural gas price forecast, expected price elasticity,
DSM, and CO2 adders from our Carbon Legislation Medium Case Sensitivity.

ALTERNATE WEATHER STANDARD — This Scenario models all the same assumptions as the Expected Case
Scenario, except for the change in the weather planning standard from coldest day on record to coldest
day in 20 years for each service territory. As noted in the Sensitivity analysis, this change does not affect
the Klamath Falls and La Grande service territories, which have each experienced their coldest day on
record within the last 20 years.

80% BeLow 1990 EmissioNs — This Scenario models the impact of potential consumption curtailment due
to carbon legislation coupled with low energy prices. We assume a straight line reduction in Washington
and Oregon consumption from reference case growth in order to meet 80% below 1990 emission levels

2 Senate Bill 1070 https://olis.leqg.state.or.us/liz/2017R1/Downloads/MeasureDocument/SB1070
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by 2050, along with our low natural gas price forecast rather than our expected natural gas price forecast.
All other assumptions remain the same as our Expected Case Scenario.
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ANNUAL DEMAND, AVERAGE DAY DEMAND AND PEAK DAY

APPENDIX 2.7

DEMAND (NET OF DSM) — CASE AVERAGE
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ANNUAL DEMAND, AVERAGE DAY DEMAND AND PEAK DAY

APPENDIX 2.7

DEMAND (NET OF DSM) — CASE HIGH

78'99Y 08'80} 60°€lL'6E €LV ¥1'8¢ €6'1L20) L1°0€C €9°1G 18'208'8) 26811 €1'6C 9€'€€9'0L [E0Z-9807  S90Ud MO8 LMOID YBIH
9/°29v G9'80L 06'659'6¢ L1941 G6'LC ¥0'20201 ¥9'82¢ 09'1S £9°7€8'8) 96°LLL 0L'6C €8'029°01 9E02-GE0Z 9Dl MO R LIMOID YBIH
8G°/Sh €5°201 78'972'6 8CTyiL €9°/C 95'870°0) y€'92C 0z'1S 98'989'8) 16911 08'8¢ ev'11G0) GEOZ-¥E0Z  SPUd MO R LMOID YBIH
60°€SY 00°20} 6,'550'6€ G9ChL 8C'LC 11'956'6 Yha 44 0L'1g 98'619'8) 16611 €9'8C 2867701 YEOZ-EE0Z SO MO R LIMOID YOIH
1981y 16901 76'968'8¢ 60°LLL 102 £6'8/8'6 29cee G0'LS LL'1E9'8) 96°vLL 9y'8¢ 0€'98€01 €E0Z-CE0  SPUd MOT R LMOID YBIH
6L vy 12901 82616'8¢ 11°604 20/ 10'€98'6 or'iee 6C'1S 6€61.'81 w6ELL 07'8g 88'99€01 76021607 S8dUd MOT R Yymou9) YBIH
200k G6'G0} 06'1.29'8¢ 02804 8.'9¢ 1G°€LL'6 1681 60'LG v2'Ly9'8) a8chl 60'8¢C 60'152°0) 1602-080¢  S99ld MO8 ymoI9) YbiH
11°SeY 9/°G01 ¥5'109'8¢ 18904 0292 vLvL'6 yAWiY4 811G 96'89'8) €L 88'/C €8°LL1°0L 0£02-620 ~ S9Ud MO8 LIMOID) YOIH
Asak54 19°'604 02'6v5'8¢ 19°G0L 69'9¢ 66'82.'6 GeSIe 6C'1S 10'k2L'8) 95041 19/ 1266001 6202-820¢  S9dUd MO R LMOID YBIH
¥5 L2y 66501 06'2/9'8¢ 87701 ¥2'92 19'19L'6 0L€le 69’18 16°058'81 9€'604 99°/T 92°090°01 8202-/207 ~ S®Ud MO R LIMOID YBIH
68°¢ccy 2€'501 1GEVi'8e 91°€0} 19'9¢ L6 19112 e5'1S €6'608'8) 21801 0z 12'826'6 12029207 S9Ud MO R LMOID YBIH
Ly8ly 1160} 81°99€'8¢ 96°1L04 89'9¢ 82°00L'6 ¥9'60C 8G°1G 16',28'8) 18904 G6'9¢ 00'8€8'6 9202-G20C ~ $82ld MO8 Yimous) ybiH
16CLY 08%01 L7'€5C'8E 1L°00L 25'9C 7.'6/9'6 86°20C 8G'1S 12828'8) 29504 0492 0v'SvL'6 GZ0Z-¥20  SPdld MO8 LMOID YBIH
18601 £8'%01 GE£'€92'88 6566 €5°9¢ £6'189'6 11°50C [AN% 8€'6/8'8) 05404 8G'9¢ ¥0'20L'6 ¥202-€20z  SOUd MO R LIMOID YBIH
4% 1E°€0) €6'60L'LE 26'L6 609¢ 09'125'6 20°€0C y0'1S 18'629'8) 81°€0} 61'9¢ GY'855'6 €202-2207  SeUd MO8 LMOID YBIH
G8'86¢ 95°20L LEVEY'LE 2796 88'SC 89’6 ¥9:00C 08°0S 6L1¥5'8) 6104 88'GC 16'Lii'6 2202-120  S9dUd MO R LMOID YBIH
9€'C6¢E 29’101 65'680°2€ 1876 19'62 EY'OVE'6 60°861 A 90°L0%'8) Ly'00L 86'GC 01'9€€'6 1202-020c  Sedld MO8 Lmoi9) ybiH
€9'/8¢ 16°004 01'1€8'9¢ LE'€6 6€'SC 82'/92'6 62561 7105 89'662'8) $0'66 8€'GC 717926 0202610 SO MO R LIMOID YBIH
9/°18¢ 87'66 8G'GEC'9E 9.°16 G6'%C 17'801'6 €€°C61 GE'6Y 807108l 89'/6 167 0LELL'G 6102810z  S9Ud MO8 LMOID YBIH
08'G/E £6'26 98/ 'SE €206 19 211868 87681 19'8y 9Ll 6296 89 6.'866'8 8102-2L07 ~ S90Ud MOTR LMOID YBIH
(Repyan) — (Rep/nain) (wan) (Reprran) (Rep/ran) (an) ouepi (Repyan) — (Rep/man) (wan) (Repian) — (Rep/pain) — (WQW) uobBeIO  JesA se9 EIEERY
wolshs  waysAg [ejol  wisysAS [elo ) oyep| oyep| puews( [enuuy uojbulysepy  uojbuiysep)  uojbulysen uobaiQ uoBeiQ  puews( [enuuy
|eyol puewsq  puews(q [enuuy Req@ead puewsaq Aleq Req ead puewsq  puews(q [enuuy puewsaq puewaq
puewsq Areq Area Re@ yead
Req Yead
0L'€6 89'1¢C LEVI6'L 116 10€ €8%611°1 G991 8EY 12665} 1E0Z-9807 Pl MO R LymOID YBIH
9€'C6 89'1¢C 78116, 11’6 G0'¢ 9ZhL'L 6791 1 €€°965 1 9E0Z-GE0Z 9l MO R LMOID YBIH
19°16 1T 69'/€8'L €0'6 00°¢ 65'960'} €e9l 4874 GLLLS') GEOZ-¥E0Z  SPOld MO8 LMOID YBIH
G8'06 €12 ¥8'86.°L G6'8 167 677801 1191 6 05'995°} YE0Z-EE0Z SO MO R LIMOID YBIH
1006 144 €6'85L'L 88'8 ¥6C GL'2L0'L 1091 (144 78'655') €607-CE0 SO MO8 LMOID YBIH
1768 €T'1T 2r0SL'L 08'8 16C L€€90°} G8'Gl (744 60°€SS'L TE0Z-1E0Z  SPdUd MOT R LIMOID YBIH
788 1012 1y'0L9'L 118 18 y8'SH0'L 6961 0y 8L1ES') 1€02-060C  S@dld MO g Lymoi9) ubiH
16°/8 88°0C W'129'L 298 €8'C £6'1€0°) $9°SL 8Ly 67725} 0£02-620 SO MOTR LIMOID YOIH
9998 €°0C 718962 €98 6.¢C 8€LI0°L 1€°61 Gy 89°€IS'L 6202-820z  S9Ud MO8 LMOID YBIH
¢L's8 1902 9915, 7’8 9/¢C y7'900°L 0z'sL €Ly 91605} 8202-/20 ~ S9dUd MO8 LIMOID YBIH
GL'Y8 fa 4\ 1G'1Sv'L Ge'g 11T 12’886 206l 80 £Y'88Y'L 1202-9207  S®Ud MO R LMOID YBIH
11°€8 44 G8'88€E"L 128 19 69,6 8yl 0y laZi A" 9202620z e MO R LIMOID YBIH
6.7C8 1002 0€%2€E'L 618 €9¢C €196 9yl 00 6L'65%') GZ0Z-¥20z  S9Ud MO8 LMOID YBIH
16'18 6661 06'96C'L [4%°) 19T 9/°156 yhadt 86°¢ 8€'€SH'L ¥202-€20c  S8dUd MO R Ymoi9) YBIH
98'08 126l LZY6L°L ¥0'8 95T 1L°€E6 8Tyl 26°€¢ €G0Sy} €202-2207  S®Ud MO R LMOID YBIH
GL'6L 6761 9€EVL'L G6'L 414 68'816 60'%L 88'¢ 9OVl 2202-1207  S9Ud MO R LMOID YOIH
¥9'8L 126l GE'€E0’L 98°, 8y'C 11°€06 06°€l €8'¢ 66'86€'L 1202-020c  S99lid M0 g ypmoI9) YbiH
65'LL €16l 66'186'9 LLL 444 10268 YA 18°¢ 71°06E'L 020Z-6L0 SO MO R LIMOID YBIH
1¥'9L £8'8L 01289 89, 6€C GE'EL8 ¢5el GL'E ¥9'L9¢°) 6102-810z SO MO8 LMOID YBIH
9€'6. 098l €5'68.'9 65/ Ge'e 01°/58 YEEL 0L¢ GLZSE) 8102-LL0C  $82lid MO8 Yimous) ybiH
(Rep/yan) (Rep/yan) (wan) (Rep/yan) — (Rep/pan) (wan) (Rep/an) — (Rep/man) (wan) 1ea se9 OlIEU3dS
Bingesoy/plojpayy Bingasoy/piojpaly Bingesoy/piojpely  epuei e epuels e apueI e Urewery Ulewey  sjled yewery
Req sead puewsgAleq  puewsq [enuuy feqdead ~ puewsq puewsqenuuy  Aeqdesd = puewsq  puews(q [enuuy
filea firea

97

Page 101 of 829

2018 Natural Gas IRP Appendix

Avista Corp



Exh. JM-2

APPENDIX - CHAPTER 2

ANNUAL DEMAND, AVERAGE DAY DEMAND AND PEAK DAY

APPENDIX 2.7

DEMAND (NET OF DSM) — CASE LOW
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ANNUAL DEMAND, AVERAGE DAY DEMAND AND PEAK DAY

APPENDIX 2.7

DEMAND (NET OF DSM) — CASE COLDEST IN 20
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APPENDIX - CHAPTER 2

ANNUAL DEMAND, AVERAGE DAY DEMAND AND PEAK DAY

APPENDIX 2.7

DEMAND (NET OF DSM) — CASE 80% BELOW 1990 EMISSIONS
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APPENDIX 2.8: PEAK DAY DEMAND BEFORE AND AFTER DSM
WASHINGTON
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APPENDIX 2.8: PEAK DAY DEMAND BEFORE AND AFTER DSM
IDAHO
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APPENDIX 2.8: PEAK DAY DEMAND BEFORE AND AFTER DSM
MEDFORD/ROSEBURG

Avista Corp 2018 Natural Gas IRP Appendix 103
Page 107 of 829



Exh. JM-2

APPENDIX - CHAPTER 2

APPENDIX 2.8: PEAK DAY DEMAND BEFORE AND AFTER DSM
KLAMATH FALLS
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APPENDIX 2.8: PEAK DAY DEMAND BEFORE AND AFTER DSM
LA GRANDE
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APPENDIX 2.9: DETAILED DEMAND DATA
EXPECTED MIX

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2017-2018: 2017-2018:
Residential Commercial

874.44 452.24
485.62 311.25
2,301.32 1,432.79
1,033.93 643.72
719.67 575.98
5,414.98 3,415.97
6,319.09 3,750.78
871.60 517.35
3,704.29 2,198.73
10,894.98 6,466.85
3,173.24 1,838.79
437.69 253.63
1,860.17 1,077.91
5,471.10 3,170.33
21,781.06  13,053.16
2020-2021: 2020-2021:
Residential Commercial
898.47 455.98
489.73 312.39
2,368.38 1,462.78
1,064.05 657.19
738.24 576.67
5,558.86 3,465.01
6,493.07 3,783.53
895.60 521.87
3,806.28 2,217.93
11,194.95 6,523.34
3,281.97 1,850.24
452.69 255.21
1,923.91 1,084.62
5,658.57 3,190.06
22,412.38  13,178.41

2023-2024: 2023-2024:
Residential Commercial

920.88 459.21
492.43 313.35
2,426.77 1,490.06
1,090.29 669.45
756.21 576.61
5,686.58 3,508.68
6,601.83 3,794.96
910.60 523.44
3,870.04 2,224.63
11,382.46 6,543.04
3,369.35 1,847.98
464.74 254.89
1,975.14 1,083.30
5,809.22 3,186.17
22,878.27  13,237.89

2026-2027: 2026-2027:
Residential Commercial

935.30 458.98
491.39 312.11
2,456.53 1,503.96
1,103.66 675.69
769.36 572.78
5,756.24 3,523.51
6,482.38 3,739.61
894.12 515.81
3,800.02 2,192.18
11,176.52 6,447.60
3,325.06 1,814.10
458.63 250.22
1,949.17 1,063.44
5,732.86 3,127.77
22,665.62  13,098.88

Ind 2017-2018:
FirmSale Total
14.01  1,340.69
53.19 850.05
18.61  3,752.73
8.36  1,686.01
237  1,298.02
96.54  8,927.50
156.12 10,225.98
2153  1,410.48
91.52  5,994.54
269.16 17,631.00
149.00 5,161.03
20.55 711.87
87.35 3,025.43
256.90 8,898.33
622.61 35,456.83
Ind 2020-2021:
FirmSale Total
13.63  1,368.08
56.72 858.83
1810  3,849.26
8.13  1,729.38
231 1,317.21
98.89  9,122.76
150.74 10,427.34
20.79  1,438.25
88.36 6,112.58
259.89 17,978.18
150.63  5,282.84
20.78 728.67
88.30  3,096.83
259.70  9,108.34
618.48 36,209.27
Ind 2023-2024:
FirmSale Total
13.40  1,393.49
55.86 861.65
17.81  3,934.63
8.00 1,767.73
227 1,335.09
97.34  9,292.60
146.51 10,543.30
2021  1,454.25
85.89  6,180.56
252.61 18,178.11
150.13  5,367.45
20.71 740.34
88.00 3,146.44
258.84  9,254.23
608.79 36,724.94
Ind 2026-2027:
FirmSale Total
13.02  1,407.31
54.39 857.89
17.32  3,977.81
778 1,787.13
221 134434
9472  9,374.47
141.49 10,363.48
19.52  1,429.44
82.94 6,075.14
243.94 17,868.06
148.37  5,287.53
20.46 729.31
86.97  3,099.59
255.80 9,116.43
594.46 36,358.96

2018-2019: 2018-2019:
Residential Commercial

882.77 452.95
487.04 311.62
2,323.88 1,443.20
1,044.06 648.39
72591 576.49
5,463.67 3,432.66
6,403.56 3,768.84
883.25 519.84
3,753.81 2,209.32
11,040.62 6,498.00
3,212.59 1,843.92
443.12 254.33
1,883.24 1,080.92
5,538.95 3,179.18
22,043.24  13,109.83

2021-2022: 2021-2022:
Residential Commercial

902.04 455.18
489.10 311.73
2,380.10 1,467.46
1,069.32 659.29
741.21 574.54
5,581.77 3,468.19
6,515.92 3,786.89
898.75 522.33
3,819.68 2,219.90
11,234.34 6,529.12
3,302.73 1,849.26
455.55 255.07
1,936.09 1,084.05
5,694.37 3,188.38
22,510.48  13,185.70

2024-2025: 2024-2025:
Residential Commercial

922.26 457.51
490.63 311.98
2,428.47 1,490.18
1,091.05 669.50
758.04 573.49
5,690.46 3,502.66
6,559.37 3,764.84
904.74 519.29
3,845.15 2,206.97
11,309.26 6,491.10
3,353.83 1,831.01
462.60 252.55
1,966.04 1,073.35
5,782.46 3,156.91
22,782.18  13,150.66

2027-2028: 2027-2028:
Residential Commercial

945.90 461.83
493.84 313.39
2,480.18 1,516.53
1,114.28 681.34
778.26 574.79
5,812.47 3,547.88
6,460.16 3,742.67
891.06 516.23
3,786.99 2,193.98
11,138.21 6,452.87
3,320.27 1,813.45
457.97 250.13
1,946.36 1,063.06
5,724.60 3,126.63
22,675.27  13,127.39

Ind
FirmSale

13.86
56.66
18.40
8.27
2.35
99.53
154.35
21.29
90.48
266.12
150.48
20.76
88.21
259.45
625.10

Ind
FirmSale

13.53
56.45
17.98
8.08
2.29
98.34
149.10
20.57
87.40
257.07
150.29
20.73
88.10
259.12
614.52

Ind
FirmSale

13.25
55.36
17.63
7.92
2.24
96.41
144.37
19.91
84.63
248.92
149.07
20.56
87.39
257.02
602.35

Ind
FirmSale

12.93
53.89
17.19
7.72
2.19
93.92
140.63
19.40
82.44
242.46
148.64
20.50
87.13
256.27
592.65

2018 Natural Gas IRP Appendix

2018-2019:

Total

1,349.58
855.32
3,785.48
1,700.72
1,304.75
8,995.85
10,326.75
1,424.38
6,053.61
17,804.74
5,206.99
718.21
3,052.38
8,977.58
35,778.17

2021-2022:

Total

1,370.75
857.28
3,865.54
1,736.69
1,318.04
9,148.30
10,451.91
1,441.64
6,126.98
18,020.53
5,302.28
731.35
3,108.24
9,141.87
36,310.70

2024-2025:

Total

1,393.03
857.97
3,936.28
1,768.47
1,333.78
9,289.52
10,468.58
1,443.94
6,136.75
18,049.28
5,333.91
735.71
3,126.77
9,196.40
36,535.20

2027-2028:

Total

1,420.66
861.13
4,013.89
1,803.34
1,355.25
9,454.27
10,343.45
1,426.68
6,063.40
17,833.54
5,282.35
728.60
3,096.55
9,107.50
36,395.31
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2019-2020: 2019-2020:
Residential Commercial

895.08 456.78
490.38 313.30
2,356.55 1,458.85
1,068.74 655.43
735.20 578.92
5,535.95 3,463.28
6,482.26 3,793.71
894.10 523.27
3,799.94 2,223.90
11,176.31 6,540.87
3,262.14 1,855.12
449.95 255.88
1,912.29 1,087.48
5,624.37 3,198.48
22,336.62  13,202.64

2022-2023: 2022-2023:
Residential Commercial

908.77 455.95
489.67 311.82
2,398.70 1,475.78
1,077.68 663.03
746.74 574.19
5,621.57 3,480.76
6,5615.13 3,783.17
898.64 521.82
3,819.21 2,217.72
11,232.98 6,522.71
3,313.10 1,845.47
456.98 254.55
1,942.16 1,081.83
5,712.24 3,181.85
22,566.79  13,185.32

2025-2026: 2025-2026:
Residential Commercial

929.01 458.31
491.03 312.08
2,442.96 1,497.29
1,097.56 672.69
763.73 573.18
5,724.29 3,513.54
6,526.49 3,753.27
900.20 517.69
3,825.87 2,200.19
11,252.56 6,471.16
3,342.07 1,822.70
460.98 251.41
1,959.14 1,068.48
5,762.19 3,142.59
22,739.04  13,127.28

2028-2029: 2028-2029:
Residential Commercial

946.12 460.20
492.31 312.02
2,479.88 1,516.16
1,114.15 681.17
779.82 571.68
5,812.28 3,541.24
6,375.69 3,711.75
879.40 511.97
3,737.47 2,175.85
10,992.56 6,399.57
3,286.22 1,797.53
453.27 247.93
1,926.41 1,083.72
5,665.90 3,099.18
22,470.74  13,039.99

Ind 2019-2020:
FirmSale Total
13.78  1,365.64
56.98 860.65
1828  3,833.68
821 1,722.38
234 131645
99.58  9,098.81
153.08 10,429.05
2111 1,438.49
89.74  6,113.58
263.93 17,981.11
151.35  5,268.61
20.88 726.70
88.72  3,088.49
260.95 9,083.80
624.46 36,163.73
Ind 2022-2023:
FirmSale Total
1345 1,378.17
56.14 857.64
17.88  3,892.36
8.03 1,748.74
228 1,323.21
97.78  9,200.11
147.47 10,445.77
20.34  1,440.80
8645 6,123.38
254.26 18,009.95
149.89  5,308.47
20.67 732.20
87.87 3,111.86
258.43  9,152.53
610.48 36,362.59
Ind 2025-2026:
FirmSale Total
13.14  1,400.46
54.91 858.01
17.49  3,957.73
7.86 1,778.11
223 1,339.13
95.62 9,333.44
14291 10,422.67
19.71  1,437.61
83.78  6,109.84
246.40 17,970.12
148.71 5313.48
20.51 732.89
87.18  3,114.80
256.40 9,161.18
598.42 36,464.74
Ind 2028-2029:
FirmSale Total
1272 1,419.04
53.14 857.47
16.93  4,012.97
761 1,802.93
216  1,353.66
92.55  9,446.08
138.75 10,226.19
19.14  1,410.51
81.34  5,994.66
239.23 17,631.36
147.75  5,231.50
20.38 721.59
86.61 3,066.74
25474  9,019.82
586.53 36,097.26
106
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APPENDIX 2.9: DETAILED DEMAND DATA

EXPECTED MIX

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
ldaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2029-2030: 2029-2030:
Residential Commercial

950.47
492.64
2,489.65
1,118.54
784.40
5,835.71
6,321.09
871.87
3,705.47
10,898.44
3,268.76
450.86
1,916.17
5,635.79
22,369.93

460.73
311.94
1,521.73
683.68
570.95
3,549.03
3,699.55
510.28
2,168.70
6,378.53
1,790.57
246.98
1,049.65
3,087.19
13,014.75

2032-2033: 2032-2033:
Residential Commercial

962.62
492.75
2,512.39
1,128.75
794.19
5,890.69
6,198.50
854.97
3,633.60
10,687.07
3,253.17
448.71
1,907.03
5,608.92
22,186.68

462.23
311.56
1,5636.46
690.29
567.56
3,568.10
3,671.47
506.41
2,152.24
6,330.12
1,777.22
24513
1,041.82
3,064.18
12,962.40

2035-2036: 2035-2036:
Residential Commercial

980.21
494.06
2,540.44
1,141.36
805.94
5,962.01
6,174.01
851.59
3,619.25
10,644.85
3,308.89
456.40
1,939.69
5,704.98
22,311.83

465.79
312.43
1,655.58
698.88
566.14
3,598.83
3,689.88
508.95
2,163.03
6,361.86
1,789.76
246.86
1,049.17
3,085.79
13,046.47

Ind
FirmSale

12.56
52.48
16.72
7.51
213
91.40
137.44
18.96
80.57
236.97
147.48
20.34
86.46
254.28
582.64

Ind
FirmSale

12.00
50.11
15.97
717
2.03
87.28
133.67
18.44
78.36
230.46
146.80
20.25
86.05
253.10
570.83

Ind
FirmSale

11.38
47.42
15.14
6.80
1.93
82.67
130.55
18.01
76.53
225.08
146.84
20.25
86.08
253.17
560.92

2029-2030:

Total

1,423.76
857.06
4,028.11
1,809.73
1,357.48
9,476.13
10,158.08
1,401.11
5,954.74
17,513.94
5,206.81
718.18
3,052.27
8,977.26
35,967.33

2032-2033:

Total

1,436.85
854.41
4,064.82
1,826.22
1,363.78
9,546.08
10,003.64
1,379.81
5,864.20
17,247.65
5177.19
714.10
3,034.90
8,926.19
35,719.91

2035-2036:

Total

1,457.38
853.91
4,111.16
1,847.04
1,374.01
9,643.50
9,994.44
1,378.54
5,858.81
17,231.79
5,245.48
723.52
3,074.94
9,043.94
35,919.23

2030-2031: 2030-2031:
Residential Commercial
954.48 461.28
492.80 311.83
2,498.28 1,526.98
1,122.42 686.03
788.14 569.98
5,856.12 3,556.11
6,272.26 3,688.35
865.14 508.74
3,676.84 2,162.13
10,814.24 6,359.22
3,256.81 1,784.71
449.22 246.17
1,909.16 1,046.21
5,615.19 3,077.09
22,285.55  12,992.41
2033-2034: 2033-2034:
Residential Commercia
966.73 462.63
492.54 311.37
2,518.22 1,540.79
1,131.38 692.24
796.93 566.24
5,905.80 3,573.27
6,172.03 3,668.62
851.32 506.02
3,618.09 2,150.57
10,641.44 6,325.20
3,260.50 1,777.02
449.72 24511
1,911.33 1,041.70
5,621.56 3,063.82
22,168.80  12,962.29
2036-2037: 2036-2037:
Residential Commercial
979.29 463.88
491.65 310.80
2,533.52 1,552.82
1,138.25 697.64
804.96 562.19
5,947.66 3,587.34
6,137.04 3,677.80
846.49 507.28
3,597.57 2,155.95
10,581.10 6,341.03
3,315.58 1,786.11
457.32 246.36
1,943.62 1,047.03
5,716.52 3,079.50
22,245.28  13,007.87

Ind
FirmSale

12.39
51.75
16.49
7.41
210
90.14
136.16
18.78
79.82
234.76
147.24
20.31
86.31
253.85
578.75

Ind
FirmSale

11.78
49.21
15.68
7.05
2.00
85.72
132.45
18.27
77.64
228.36
146.61
20.22
85.94
252.77
566.85

Ind
FirmSale

11.11
46.39
14.79
6.65
1.88
80.82
128.87
17.77
75.54
222.18
146.08
20.15
85.63
251.86
554.86
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2030-2031:

Total

1,428.15
856.38
4,041.75
1,815.86
1,360.23
9,502.37
10,096.76
1,392.66
5,918.79
17,408.21
5,188.76
715.69
3,041.69
8,946.13
35,856.71

2033-2034:

Total

1,441.14
853.13
4,074.69
1,830.66
1,365.17
9,564.79
9,973.10
1,375.60
5,846.30
17,195.00
5,184.12
715.05
3,038.97
8,938.15
35,697.94

2036-2037:

Total

1,454.28
848.83
4,101.13
1,842.54
1,369.04
9,615.82
9,943.70
1,371.55
5,829.07
17,144.32
5,247.77
723.83
3,076.28
9,047.89
35,808.02
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2031-2032: 2031-2032:

Residential Commercial

963.58
494.90
2,517.50
1,131.05
794.90
5,901.93
6,261.52
863.66
3,670.55
10,795.73
3,266.97
450.62
1,915.12
5,632.71
22,330.37

464.03
313.04
1,538.42
691.17
571.34
3,578.00
3,696.18
509.82
2,166.72
6,372.72
1,788.16
246.64
1,048.23
3,083.04
13,033.76

2034-2035: 2034-2035:
Residential Commercia

970.81
492.28
2,523.44
1,133.72
799.57
5,919.81
6,153.87
848.81
3,607.44
10,610.13
3,274.00
451.59
1,919.24
5,644.83
22174.77

463.02
311.24
1,544.92
694.09
564.93
3,578.20
3,668.91
506.06
2,150.74
6,325.70
1,778.52
245.31
1,042.58
3,066.42
12,970.32

Ind 2031-2032:
FirmSale Total
1225  1,439.86
51.06 859.00
16.29  4,072.21
732 1,829.54
2.08 1,368.32
88.99  9,568.92
13541 10,093.11
18.68  1,392.15
79.38 5916.65
233.47 17,401.91
14760 5,202.73
20.36 717.62
86.52  3,049.88
254.48  8,970.23
576.94 35,941.07
Ind 2034-2035:
FirmSale Total
1156  1,445.39
48.28 851.79
15.39  4,083.75
6.92 183473
1.96 1,366.46
8411  9,582.11
131.24  9,954.03
18.10  1,372.97
76.94 5,835.12
226.28 17,162.11
146.42  5,198.95
20.20 717.10
85.83  3,047.66
252.46  8,963.71
562.85 35,707.94
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APPENDIX 2.9: DETAILED DEMAND DATA

LOW GROWTH HIGH PRICE

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2017-2018:

Residential

867.19
481.35
2,283.52
1,025.93
714.37
5,372.37
6,271.88
865.09
3,676.62
10,813.59
3,143.30
433.56
1,842.62
5,419.48
21,605.44

2020-2021:

Residential

877.85
478.65
2,317.02
1,040.98
722.47
5,436.97
6,363.95
877.79
3,730.59
10,972.33
3,190.35
440.05
1,870.20
5,500.60
21,909.90

2023-2024:

Residential

887.60
475.80
2,345.88
1,053.95
730.31
5,493.54
6,386.36
880.88
3,743.73
11,010.96
3,213.90
443.30
1,884.01
5,541.21
22,045.71

2026-2027:

Residential

890.42
470.30
2,351.10
1,056.29
733.73
5,501.84
6,193.46
854.27
3,630.65
10,678.37
3,116.09
429.81
1,826.68
5,372.58
21,552.79

2017-2018:

Commercial

448.44
308.50
1,421.48
638.64
571.66
3,388.70
3,722.51
513.45
2,182.16
6,418.12
1,821.15
251.19
1,067.57
3,139.91
12,946.74

2020-2021:

Commercial

445.67
305.40
1,431.68
643.22
564.55
3,390.52
3,708.85
511.57
2,174.15
6,394.57
1,799.69
248.23
1,054.99
3,102.92
12,888.00

2023-2024:

Commercial

442.82
302.87
1,441.33
647.55
557.15
3,391.72
3,672.84
506.60
2,153.04
6,332.48
1,765.04
243.45
1,034.68
3,043.17
12,767.36

2026-2027:

Commercial

437.15
298.80
1,440.30
647.09
546.50
3,369.83
3,677.92
493.51
2,097.40
6,168.84
1,704.88
235.16
999.42
2,939.46
12,478.12

Ind
FirmSale

13.52
53.76
18.29
8.22
2.10
95.89
154.41
21.30
90.51
266.22
146.23
20.17
85.72
252.12
614.22

Ind
FirmSale

10.47
28.10
15.88
7.14
0.30
61.89
142.12
19.60
83.31
245.04
135.59
18.70
79.49
233.78
540.71

Ind
FirmSale

7.43
14.95
13.70
6.16
42.25
130.43
17.99
76.46
224.89
125.35
17.29
73.48
216.13
483.26

Ind
FirmSale

4.38
6.81
11.35
5.10
27.65
117.96
16.27
69.15
203.38
114.27
15.76
66.98
197.01
428.04

2017-2018:

Total

1,329.16
843.60
3,723.29
1,672.78
1,288.12
8,856.96
10,148.80
1,399.83
5,949.30
17,497.93
5,110.68
704.92
2,995.92
8,811.52
35,166.40

2020-2021:

Total

1,333.99
812.16
3,764.58
1,691.33
1,287.32
8,889.38
10,214.92
1,408.95
5,988.06
17,611.93
5,125.63
706.98
3,004.68
8,837.30
35,338.61

2023-2024:

Total

1,337.85
793.62
3,800.92
1,707.66
1,287.46
8,927.51
10,189.63
1,405.47
5,973.23
17,568.32
5,104.29
704.04
2,992.17
8,800.50
35,296.33

2026-2027:

Total

1,331.95
775.91
3,802.75
1,708.48
1,280.22
8,899.31
9,889.34
1,364.05
5,797.20
17,050.59
4,935.25
680.72
2,893.08
8,509.05
34,458.95

2018-2019: 2018-2019:

Residential Commercial

871.85
480.73
2,296.93
1,031.96
717.79
5,399.26
6,332.03
873.38
3,711.88
10,917.29
3,166.01
436.69
1,855.93
5,458.63
21,775.18

447.30
307.57
1,426.25
640.78
569.97
3,391.87
3,726.53
514.00
2,184.52
6,425.05
1,816.90
250.61
1,065.08
3,132.59
12,949.51

2021-2022: 2021-2022:
Residential Commercia

877.82
476.32
2,319.86
1,042.26
722.56
5,438.82
6,359.17
877.13
3,727.79
10,964.09
3,190.43
440.06
1,870.25
5,500.75
21,903.66

443.10
303.66
1,430.90
642.87
560.27
3,380.80
3,696.87
509.91
2,167.13
6,373.91
1,787.98
246.62
1,048.13
3,082.73
12,837.44

2024-2025: 2024-2025:
Residential Commercial

885.12
472.50
2,339.53
1,051.09
728.96
5,477.20
6,319.52
871.66
3,704.54
10,895.72
3,180.85
438.74
1,864.63
5,484.22
21,857.14

439.29
300.55
1,436.54
645.40
551.77
3,373.56
3,629.49
500.62
2,127.63
6,257.74
1,739.35
239.91
1,019.62
2,998.87
12,630.17

2027-2028: 2027-2028:
Residential Commercial

897.08
470.65
2,366.09
1,063.03
739.08
5,535.92
6,145.86
847.70
3,602.75
10,596.31
3,092.23
426.51
1,812.69
5,331.44
21,463.66

438.17
298.74
1,447.64
650.39
546.09
3,381.04
3,567.48
492.07
2,091.28
6,150.83
1,695.07
233.80
993.66
2,922.53
12,454.40

Ind
FirmSale

12.51
4719
17.44
7.84
1.50
86.49
150.46
20.75
88.20
259.41
142.74
19.69
83.68
246.11
592.01

Ind
FirmSale

9.44
22.73
15.14
6.80
54.12
138.06
19.04
80.93
238.04
132.01
18.21
77.38
227.60
519.75

Ind
FirmSale

6.40
11.92
12.91
5.80
37.02
125.88
17.36
73.79
217.03
121.26
16.73
71.08
209.07
463.12

Ind
FirmSale

3.38
4.65
10.58
4.75
23.36
114.47
15.79
67.10
197.36
111.25
15.34
65.22
191.81
412.54
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2018-2019: 2019-2020: 2019-2020:

Total

1,331.66
835.49
3,740.63
1,680.57
1,289.27
8,877.62
10,209.02
1,408.14
5,984.60
17,601.75
5,125.65
706.99
3,004.69
8,837.33
35,316.70

2021-2022:

Total

1,330.35
802.71
3,765.91
1,691.93
1,282.83
8,873.74
10,194.10
1,406.08
5,975.85
17,576.04
5,110.42
704.89
2,995.77
8,811.07
35,260.85

2024-2025:

Total

1,330.81
784.97
3,788.98
1,702.30
1,280.73
8,887.78
10,074.88
1,389.64
5,905.97
17,370.49
5,041.45
695.37
2,955.33
8,692.16
34,950.43

2027-2028:

Total

1,338.64
774.04
3,824.31
1,718.17
1,285.16
8,940.32
9,827.81
1,355.56
5,761.13
16,944.51
4,898.55
675.66
2,871.56
8,445.77
34,330.60

Residential Commercial

879.21
481.59
2,317.07
1,041.00
723.19
5,442.07
6,380.77
880.11
3,740.45
11,001.32
3,192.94
440.41
1,871.72
5,505.07
21,948.46

448.75
307.72
1,434.65
644.55
569.55
3,405.22
3,734.51
515.10
2,189.20
6,438.81
1,816.20
250.51
1,064.67
3,131.37
12,975.40

2022-2023: 2022-2023:
Residential Commercial

880.40
475.08
2,328.62
1,046.19
724.78
5,455.07
6,331.78
873.35
3,711.73
10,916.86
3,180.13
438.64
1,864.21
5,482.98
21,854.91

441.87
302.60
1,433.33
643.96
557.51
3,379.27
3,678.47
507.38
2,156.35
6,342.19
1,773.65
244.64
1,039.72
3,058.01
12,779.47

2025-2026: 2025-2026:
Residential Commerecial

887.96
471.52
2,345.76
1,053.89
731.42
5,490.55
6,261.94
863.72
3,670.80
10,796.46
3,151.09
434.63
1,847.19
5,432.92
21,719.92

438.25
299.77
1,438.63
646.34
549.20
3,372.19
3,604.62
497.19
2,113.05
6,214.86
1,722.19
237.54
1,009.56
2,969.30
12,556.34

2028-2029: 2028-2029:
Residential Commerecial

893.33
466.58
2,356.52
1,058.73
736.90
5,512.06
6,033.46
832.20
3,536.86
10,402.52
3,037.64
418.98
1,780.68
5,237.30
21,151.88

434.75
295.81
1,441.84
647.78
540.50
3,360.69
3,622.11
485.81
2,064.69
6,072.61
1,669.72
230.31
978.80
2,878.83
12,312.13

Ind
FirmSale

11.53
36.47
16.69
7.50
0.91
73.09
146.81
20.25
86.06
253.13
139.71
19.27
81.90
240.88
567.10

Ind
FirmSale

8.42
18.50
14.41
6.48
47.81
133.99
18.48
78.55
231.02
128.42
17.71
75.28
221.42
500.24

Ind
FirmSale

5.39
8.98
12.14
5.46
31.96
121.91
16.82
71.46
210.19
117.76
16.24
69.03
203.03
445.18

Ind
FirmSale

2.36
249
9.71
4.36
18.92
110.09
15.18
64.54
189.81
107.33
14.80
62.92
185.05
393.78

2019-2020:
Total
1,339.49
825.78
3,768.41
1,693.05
1,293.65
8,920.39
10,262.09
1,415.46
6,015.71
17,693.26
5,148.85
710.19
3,018.29
8,877.32
35,490.97

2022-2023:
Total
1,330.70
796.18
3,776.36
1,696.63
1,282.28
8,882.14
10,144.24
1,399.21
5,946.62
17,490.07
5,082.20
700.99
2,979.22
8,762.42
35,134.63

2025-2026:
Total
1,331.59
780.26
3,796.53
1,705.69
1,280.62
8,894.70
9,988.47
1,377.72
5,855.31
17,221.50
4,991.04
688.42
2,925.78
8,605.24
34,721.44

2028-2029:
Total
1,330.45
764.88
3,808.07
1,710.87
1,277.40
8,891.67
9,665.67
1,333.20
5,666.08
16,664.94
4,814.68
664.09
2,822.40
8,301.18
33,857.79

108

Page 112 of 829



APPENDIX 2.9: DETAILED DEMAND DATA

LOW GROWTH HIGH PRICE

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
ldaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2029-2030:

Residential

894.55
464.65
2,358.43
1,059.59
738.26
5,515.48
5,955.52
821.45
3,491.17
10,268.13
3,001.46
414.00
1,759.48
5,174.94
20,958.55

2032-2033:

Residential

897.36
459.19
2,358.79
1,059.75
739.87
5,514.97
5,765.54
795.25
3,379.80
9,940.59
2,926.48
403.65
1,715.52
5,045.66
20,501.21

2035-2036:

Residential

904.66
456.31
2,365.13
1,062.59
743.76
5,532.45
5,674.94
782.75
3,326.69
9,784.38
2,988.78
412.25
1,752.04
5,153.06
20,469.89

2029-2030:
Commercial

433.84
294.31
1,442.63
648.14
537.64
3,356.56
3,497.77
482.45
2,050.42
6,030.64
1,654.09
228.15
969.64
2,851.89
12,239.08

2032-2033:
Commercial

431.09
290.44
1,443.66
648.60
528.97
3,342.76
3,435.25
473.83
2,013.77
5,922.84
1,613.97
222.62
946.12
2,782.70
12,048.31

2035-2036:
Commercial

430.04
288.67
1,449.38
651.17
522.59
3,341.85
3,420.56
471.80
2,005.15
5,897.51
1,597.98
220.41
936.75
2,755.13
11,994.50

Ind
FirmSale

1.36
0.81
8.87
3.99
15.02
106.22
14.65
62.27
183.15
103.92
14.33
60.92
179.17
377.34

Ind
FirmSale

6.25
281
9.05
94.74
13.07
55.54
163.35
93.81
12.94
54.99
161.74
334.14

Ind
FirmSale

3.51
1.58
5.09
83.72
11.55
49.07
144.34
84.18
11.61
49.35
145.14
294.57

2029-2030:

Total

1,329.74
759.78
3,809.94
1,711.71
1,275.90
8,887.06
9,559.51
1,318.55
5,603.85
16,481.92
4,759.48
656.48
2,790.04
8,205.99
33,574.97

2032-2033:

Total

1,328.45
749.63
3,808.70
1,711.16
1,268.85
8,866.78
9,295.53
1,282.14
5,449.10
16,026.78
4,634.26
639.21
2,716.63
7,990.10
32,883.66

2035-2036:

Total

1,334.70
744.98
3,818.02
1,715.34
1,266.35
8,879.39
9,179.21
1,266.10
5,380.92
15,826.23
4,670.94
644.27
2,738.14
8,053.34
32,758.96

2030-2031: 2030-2031:
Residential Commercial
895.54 433.01
462.78 292.93
2,359.40 1,443.20
1,060.02 648.40
739.10 534.78
5,516.85 3,352.32
5,883.84 3,474.80
811.56 479.28
3,449.15 2,036.95
10,144.55 5,991.03
2,970.30 1,639.44
409.70 226.13
1,741.21 961.05
5121.20 2,826.62
20,782.61  12,169.97
2033-2034: 2033-2034:
Residential Commercial
898.18 430.02
457.53 289.33
2,357.52 1,443.60
1,059.18 648.57
740.07 526.04
5,512.48 3,337.56
5,717.44 3,421.52
788.61 471.93
3,351.60 2,005.72
9,857.65 5,899.17
2,912.92 1,604.60
401.78 221.32
1,707.57 940.63
5,022.27 2,766.56
20,392.40  12,003.29
2036-2037: 2036-2037:
Residential Commercial
900.71 426.79
452.91 286.41
2,352.12 1,442.77
1,056.75 648.20
740.50 517.26
5,502.99 3,321.44
5,619.00 3,399.29
775.03 468.87
3,293.90 1,992.69
9,687.93 5,860.84
2,829.63 1,585.64
390.29 218.71
1,658.75 929.51
4,878.67 2,733.87
20,069.60 11,916.15

Ind
FirmSale

0.37
8.02
3.60
11.99
102.38
14.12
60.02
176.52
100.53
13.87
58.93
173.32
361.83

Ind
FirmSale

5.34
2.40
7.74
90.95
12.54
53.32
156.81
90.48
12.48
53.04
155.99
320.54

Ind
FirmSale

2.57
1.16
3.73
79.62
10.98
46.67
137.28
80.53
11.11
47.20
138.84
279.84

2018 Natural Gas IRP Appendix

2030-2031:

Total

1,328.92
755.71
3,810.62
1,712.02
1,273.88
8,881.16
9,461.02
1,304.97
5,546.11
16,312.10
4,710.27
649.69
2,761.19
8,121.15
33,314.41

2033-2034:

Total

1,328.20
746.86
3,806.46
1,710.15
1,266.11
8,857.78
9,229.91
1,273.09
5,410.64
15,913.63
4,607.99
635.59
2,701.24
7,944.82
32,716.23

2036-2037:

Total

1,327.51
739.32
3,797.46
1,706.11
1,257.76
8,828.16
9,097.91
1,254.88
5,333.26
15,686.05
4,495.80
620.11
2,635.47
7,751.38
32,265.59
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2031-2032: 2031-2032:
Residential Commercial

901.22 434.21
462.91 292.90
2,370.52 1,449.72
1,065.02 651.32
742.96 534.26
5,542.63 3,362.42
5,848.95 3,470.19
806.75 478.65
3,428.70 2,034.25
10,084.40 5,983.08
2,959.42 1,633.33
408.20 225.29
1,734.83 957.47
5,102.45 2,816.09
20,729.48  12,161.58
2034-2035: 2034-2035:
Residential Commercial
898.98 428.94
455.90 288.34
2,355.79 1,443.42
1,058.40 648.49
740.19 523.14
5,509.25 3,332.33
5,677.98 3,411.19
783.17 470.51
3,328.47 1,999.67
9,789.62 5,881.37
2,905.00 1,596.87
400.69 220.26
1,702.93 936.09
5,008.62 2,753.22
20,307.49  11,966.92

Ind
FirmSale

717
3.22
10.39
98.93
13.65
57.99
170.57
97.55
13.46
57.19
168.20
349.16

Ind
FirmSale

4.42
1.99
6.41
87.17
12.02
51.10
150.29
87.15
12.02
51.09
150.26
306.96

2031-2032:
Total
1,335.43
755.81
3,827.41
1,719.56
1,277.22
8,915.44
9,418.07
1,299.04
5,520.94
16,238.05
4,690.31
646.94
2,749.49
8,086.74
33,240.23

2034-2035:
Total
1,327.92
744.23
3,803.63
1,708.88
1,263.33
8,847.99
9,176.34
1,265.70
5,379.23
15,821.27
4,589.02
632.97
2,690.12
7,912.11
32,581.37
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APPENDIX 2.9: DETAILED DEMAND DATA

HIGH GROWTH LOW PRICE

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2017-2018: 2017-2018:
Residential Commercial

881.72 456.05
489.91 314.01
2,319.19 1,444.15
1,041.96 648.82
724.99 580.32
5,457.76 3,443.35
6,366.46 3,779.14
878.13 521.26
3,732.06 2,215.36
10,976.66 6,515.77
3,203.31 1,856.52
441.84 256.07
1,877.80 1,088.30
5,522.95 3,200.89
21,957.37  13,160.00
2020-2021: 2020-2021:
Residential Commercial
916.68 465.28
499.82 318.85
2,414.05 1,491.25
1,084.57 669.98
752.10 587.58
5,667.22 3,532.94
6,640.57 3,867.88
915.94 533.50
3,892.75 2,267.38
11,449.25 6,668.76
3,365.66 1,897.60
464.23 261.74
1,972.97 1,112.39
5,802.86 3,271.72
22,919.33  13,473.42

2023-2024: 2023-2024:
Residential Commercial

956.74 476.75
510.18 324.49
2,613.57 1,541.89
1,129.29 692.73
784.06 597.39
5,893.85 3,633.26
6,841.93 3,930.00
943.71 542.07
4,010.79 2,303.79
11,796.43 6,775.86
3,5619.47 1,929.35
485.44 266.12
2,063.14 1,131.00
6,068.04 3,326.46
23,758.33  13,735.58

2026-2027: 2026-2027:
Residential Commercial

983.55 482.35
513.87 326.25
2,569.36 1,571.63
1,154.35 706.09
807.59 600.83
6,028.72 3,687.15
6,801.89 3,917.29
938.19 540.32
3,987.32 2,296.34
11,727.40 6,753.94
3,633.81 1,924.47
487.42 265.44
2,071.55 1,128.14
6,092.78 3,318.05
23,84890  13,759.14

Ind
FirmSale

14.37
53.19
18.94
8.51
2.67
97.68
157.78
21.76
92.49
272.04
149.22
20.58
87.47
257.27
626.99

Ind
FirmSale

17.02
85.10
20.30
9.12
4.40
135.94
167.65
23.12
98.27
289.04
157.67
21.75
92.43
271.85
696.84

Ind
FirmSale

19.89
117.08
21.93
9.85
6.19
174.93
178.11
24.57
104.41
307.09
166.71
22.99
97.72
287.42
769.44

Ind
FirmSale

22.52
148.15
23.31
10.47
7.89
212.34
187.10
25.81
109.68
322.59
174.34
24.05
102.20
300.59
835.52

2017-2018:

Total

1,352.15
857.10
3,782.28
1,699.28
1,307.97
8,998.79
10,303.39
1,421.16
6,039.92
17,764.46
5,209.05
718.49
3,053.58
8,981.12
35,744.36

2020-2021:

Total

1,398.99
903.77
3,925.60
1,763.67
1,344.08
9,336.10
10,676.09
1,472.56
6,258.40
18,407.06
5,420.93
747.71
3,177.79
9,346.43
37,089.59

2023-2024:

Total

1,453.38
951.76
4,077.39
1,831.87
1,387.64
9,702.04
10,950.04
1,510.35
6,418.99
18,879.38
5,615.52
77455
3,291.86
9,681.93
38,263.35

2026-2027:

Total

1,488.43
988.27
4,164.29
1,870.91
1,416.31
9,928.21
10,906.28
1,504.31
6,393.34
18,803.93
5,632.63
776.91
3,301.88
9,711.42
38,443.57

2018-2019: 2018-2019:
Residential Commercial

893.78 458.64
493.41 315.71
2,351.04 1,460.29
1,056.26 656.07
734.09 583.06
5,528.58 3,473.77
6,475.63 3,811.46
893.19 525.72
3,796.06 2,234.30
11,164.88 6,571.48
3,259.62 1,871.21
449.60 258.10
1,910.81 1,096.92
5,620.04 3,226.23
22,313.50  13,271.48

2021-2022: 2021-2022:
Residential Commercial

928.46 468.24
502.84 320.36
2,445.49 1,506.64
1,098.70 676.90
761.53 589.92
5,737.02 3,562.05
6,694.80 3,888.52
923.42 536.35
3,924.54 2,279.48
11,542.76 6,704.34
3,409.08 1,908.36
470.22 263.22
1,998.43 1,118.69
5,877.73 3,290.27
23,157.51 13,556.66

2024-2025: 2024-2025:
Residential Commercial

962.10 476.95
509.91 324.09
2,5623.51 1,547.06
1,133.75 695.06
789.18 596.61
5,918.45 3,639.76
6,825.75 3,914.06
941.48 539.87
4,001.30 2,294.45
11,768.53 6,748.38
3,523.41 1,922.09
485.99 265.12
2,065.45 1,126.74
6,074.85 3,313.95
23,761.83  13,702.10

2027-2028: 2027-2028:
Residential Commercial

998.48 487.20
518.61 328.98
2,602.41 1,589.87
1,169.20 714.29
820.37 605.50
6,109.07 3,725.84
6,807.40 3,935.06
938.95 542.77
3,990.54 2,306.76
11,736.90 6,784.59
3,549.95 1,933.95
489.65 266.75
2,081.00 1,133.69
6,120.60 3,334.39
23,966.56  13,844.82

Ind
FirmSale

15.22
64.23
19.35
8.69
3.24
110.74
161.07
22.22
94.42
277.72
152.04
20.97
89.13
262.14
650.59

Ind
FirmSale

17.96
95.70
20.83
9.36
4.99
148.84
170.92
23.58
100.19
294.69
160.47
22.13
94.07
276.68
720.21

Ind
FirmSale

20.73
127.31
22.36
10.05
6.73
187.18
180.58
24.91
105.86
311.35
168.75
23.28
98.92
290.94
789.47

Ind
FirmSale

2347
158.85
23.82
10.70
8.51
225.35
191.10
26.36
112.03
329.49
177.88
24.53
104.27
306.68
861.52

2018 Natural Gas IRP Appendix

2018-2019:

Total

1,367.64
873.35
3,830.68
1,721.03
1,320.40
9,113.10
10,448.16
1,441.13
6,124.79
18,014.08
5,282.88
728.67
3,096.86
9,108.41
36,235.58

2021-2022:

Total

1,414.66
918.89
3,972.97
1,784.96
1,356.44
9,447.91
10,754.24
1,483.34
6,304.21
18,541.79
5,477.91
755.57
3,211.19
9,444.68
37,434.37

2024-2025:

Total

1,459.79
961.31
4,092.93
1,838.85
1,392.52
9,745.40
10,920.40
1,506.26
6,401.61
18,828.27
5,614.25
774.38
3,291.11
9,679.74
38,253.41

2027-2028:

Total
1,509.16
1,006.44
4,216.09
1,894.19
1,434.38

10,060.26
10,933.56
1,508.08
6,409.33
18,850.97
5,661.77
780.93
3,318.97
9,761.67
38,672.90
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2019-2020: 2019-2020:
Residential Commercial

909.69 464.28
498.66 318.60
2,393.03 1,481.67
1,075.13 665.68
746.20 587.66
5,622.71 3,517.90
6,591.71 3,857.14
909.20 532.02
3,864.11 2,261.08
11,365.02 6,650.24
3,327.18 1,892.37
458.92 261.02
1,950.42 1,109.32
5,736.52 3,262.71
22,72425  13,430.85

2022-2023: 2022-2023:
Residential Commercial

940.24 471.40
505.62 321.81
2,476.06 1,521.92
1,112.43 683.76
771.08 592.44
5,805.42 3,591.33
6,727.91 3,903.22
927.99 538.38
3,943.95 2,288.10
11,599.84 6,729.69
3,442.83 1,916.43
474.87 264.34
2,018.21 1,123.43
5,935.92 3,304.19
23,341.18  13,625.21

2025-2026: 2025-2026:
Residential Commercial

973.09 479.74
511.79 325.13
2,546.87 1,559.56
1,144.25 700.67
798.35 598.73
5,974.36 3,663.82
6,819.52 3,916.83
940.62 540.25
3,997.65 2,296.07
11,757.80 6,753.16
3,631.17 1,923.46
487.06 265.30
2,070.00 1,127.54
6,088.22 3,316.31
23,820.38  13,733.28

2028-2029: 2028-2029:
Residential Commercial

1,002.24 487.20
519.52 329.15
2,610.31 1,594.51
1,172.75 716.37
825.42 604.72
6,130.23 3,731.95
6,747.51 3,916.96
930.69 540.27
3,955.44 2,296.15
11,633.64 6,753.38
3,635.49 1,927.29
487.65 265.83
2,072.53 1,129.79
6,095.67 3,322.92
23,859.53  13,808.25

Ind
FirmSale

16.16
74.75
19.86
8.92
3.83
123.53
164.97
22.75
96.70
284.42
155.47
21.44
91.13
268.04
676.00

Ind
FirmSale

18.90
106.29
21.36
9.60
5.57
161.71
174.19
24.03
102.11
300.33
163.26
22.52
95.71
281.49
743.53

Ind
FirmSale

21.63
137.76
22.84
10.26
7.31
199.82
183.83
25.36
107.76
316.95
171.54
23.66
100.56
295.75
812.52

Ind
FirmSale

2425
168.72
2417
10.86
9.04
237.03
193.72
26.72
113.56
333.99
180.03
24.83
105.53
310.40
881.42

2019-2020:
Total
1,390.14
892.01
3,894.57
1,749.73
1,337.69
9,264.14
10,613.82
1,463.97
6,221.89
18,299.68
5,375.02
741.38
3,150.87
9,267.28
36,831.10

2022-2023:
Total
1,430.53
933.71
4,019.33
1,805.79
1,369.09
9,558.45
10,805.33
1,490.39
6,334.16
18,629.87
5,522.53
761.73
3,237.34
9,521.60
37,709.93

2025-2026:
Total
1,474.46
974.69
4,129.28
1,855.18
1,404.39
9,838.00
10,920.19
1,506.23
6,401.49
18,827.91
5,626.16
776.02
3,298.10
9,700.28
38,366.18

2028-2029:
Total
1,513.68
1,017.38
4,228.98
1,899.98
1,439.18
10,099.21
10,858.18
1,497.68
6,365.14
18,721.01
5,642.81
778.32
3,307.86
9,728.99
38,549.20
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APPENDIX 2.9: DETAILED DEMAND DATA
HIGH GROWTH LOW PRICE

2029-2030: 2029-2030: Ind 2029-2030: 2030-2031: 2030-2031: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 1,010.07 489.32 25.10 1,524.49 1,017.43 491.41 25.94
La Grande 522.35 330.63 178.96  1,031.93 524.76 331.93 189.14
Medford GTN 2,628.70 1,605.31 2458  4,258.60 2,645.77 1,615.70 24.98
Medford NWP 1,181.01 721.23 11.04 1,913.28 1,188.68 725.90 11.22
Roseburg 833.56 606.36 9.61  1,449.53 840.53 607.50 10.18
OR Sub-Total 6,175.69 3,752.85 249.30 10,177.83  6,217.18 3,772.44 261.47
Washington Both 6,718.62 3,918.12 197.06 10,833.80 6,695.04 3,919.93 200.43
Washington GTN 926.71 540.43 27.18 1,494.32 923.45 540.68 27.65
Washington NWP 3,938.50 2,296.83 115.52  6,350.85 3,924.68 2,297.89 117.50
WA Sub-Total 11,583.83 6,755.37 339.77 18,678.96 11,543.17 6,758.50 345.58
Idaho Both 3,538.90 1,930.14 182.91 5,651.95 3,548.56 1,934.29 185.82
Idaho GTN 488.12 266.23 25.23 779.58 489.46 266.80 25.63
Idaho NWP 2,074.53 1,131.46 107.23 3,313.21 2,080.19 1,133.89 108.93
ID Sub-Total 6,101.55 3,327.82 315.37 9,744.74 6,118.21 3,334.98 320.38
Case Total 23,861.06  13,836.04 904.43 38,601.54 23,878.56  13,865.92 927.42
2032-2033: 2032-2033: Ind 2032-2033: 2033-2034: 2033-2034: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 1,032.66 495.59 27.57 1,555.82 1,040.47 497.65 28.37
La Grande 528.69 334.15 209.31  1,072.15 530.15 335.01 219.32
Medford GTN 2,676.20 1,635.18 2571  4,337.09 2,689.97 1,644.38 26.05
Medford NWP 1,202.35 734.64 11.55 1,948.55 1,208.54 738.78 11.71
Roseburg 852.49 608.90 11.31 1,472.70 858.11 609.42 11.88
OR Sub-Total 6,292.39 3,808.46 285.46 10,386.30  6,327.24 3,825.24 297.33
Washington Both 6,670.86 3,928.30 207.23 10,806.39 6,668.63 3,937.64 210.65
Washington GTN 920.12 541.84 28.58 1,490.54 919.81 543.12 29.06
Washington NWP 3,910.50 2,302.80 121.48  6,334.78 3,909.20 2,308.27 123.48
WA Sub-Total 11,501.48 6,772.94 357.29 18,631.71 11,497.64 6,789.03 363.19
Idaho Both 3,590.58 1,947.51 191.68 5,729.78 3,621.92 1,957.98 194.65
ldaho GTN 495.25 268.62 26.44 790.31 499.58 270.07 26.85
Idaho NWP 2,104.83 1,141.64 112.37  3,358.84 2,123.20 1,147.78 114.10
ID Sub-Total 6,190.66 3,357.77 330.49 9,878.93 6,244.70 3,375.82 335.60
Case Total 23,984.53  13,939.17 973.24 38,896.94 24,069.58  13,990.10 996.11
2035-2036: 2035-2036: Ind 2035-2036: 2036-2037: 2036-2037: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 1,061.91 504.37 30.05 1,596.33 1,064.46 504.01 30.74
La Grande 534.76 338.04 239.86 1,112.66 533.50 337.12 249.22
Medford GTN 2,728.57 1,669.26 26.79 4,424.62 2,728.57 1,670.86 27.04
Medford NWP 1,225.88 749.96 12.04 1,987.87 1,225.88 750.67 12.15
Roseburg 873.16 613.12 13.06 1,499.34 874.80 610.79 13.56
OR Sub-Total 6,424.27 3,874.75 321.81 10,620.83  6,427.20 3,873.46 332.70
Washington Both 6,720.65 3,983.94 218.33  10,922.92 6,705.23 3,982.33 220.96
Washington GTN 926.99 549.51 30.11 1,506.61 924.86 549.29 30.48
Washington NWP 3,939.69 2,335.42 127.99  6,403.09 3,930.65 2,334.47 129.53
WA Sub-Total 11,587.32 6,868.87 376.43 18,832.63 11,560.75 6,866.09 380.97
Idaho Both 3,722.33 1,993.46 201.39 5,917.19 3,753.85 2,000.30 203.58
Idaho GTN 513.42 274.96 27.78 816.16 517.77 275.90 28.08
Idaho NWP 2,182.05 1,168.58 118.06  3,468.69 2,200.53 1,172.59 119.34
ID Sub-Total 6,417.81 3,437.01 347.23 10,202.04 6,472.15 3,448.79 350.99
Case Total 24,429.40 14,180.62 1,045.47 39,655.50 24,460.09 14,188.34 1,064.66
Avista Corp 2018 Natural Gas IRP Appendix

2030-2031:

Total
1,534.78
1,045.84
4,286.45
1,925.80
1,458.21

10,251.09
10,815.40
1,491.78
6,340.06
18,647.24
5,668.67
781.89
3,323.01
9,773.57
38,671.90

2033-2034:

Total
1,566.50
1,084.49
4,360.41
1,959.02
1,479.40

10,449.82
10,816.92
1,491.99
6,340.95
18,649.86
5,774.55
796.49
3,385.08
9,956.11
39,055.79

2036-2037:

Total
1,599.21
1,119.83
4,426.47
1,988.70
1,499.14

10,633.36
10,908.53
1,504.62
6,394.65
18,807.81
5,957.72
821.75
3,492.45
10,271.93
39,713.09

Exh. JM-2
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2031-2032: 2031-2032:

Residential Commercial

1,030.34
529.08
2,673.93
1,201.33
850.51
6,285.19
6,711.10
925.67
3,934.09
11,570.86
3,682.42
494.13
2,100.04
6,176.59
24,032.64

495.89
334.53
1,632.56
733.47
610.96
3,807.41
3,941.56
543.66
2,310.57
6,795.80
1,948.63
268.78
1,142.30
3,359.71
13,962.92

2034-2035: 2034-2035:
Residential Commercia

1,048.27
531.43
2,702.98
1,214.38
863.61
6,360.67
6,674.42
920.61
3,912.59
11,507.61
3,660.20
504.86
2,145.64
6,310.69
24,178.98

499.71
335.86
1,653.33
742.80
609.90
3,841.61
3,949.89
544.81
2,315.45
6,810.15
1,970.35
271.77
1,155.03
3,397.15
14,048.90

Ind
FirmSale

26.86
199.76
2543
11.43
10.80
274.28
204.58
28.22
119.93
352.73
189.49
26.14
111.08
326.71
953.72

Ind
FirmSale

29.16
229.30
26.39
11.86
12.44
309.14
214.08
29.53
125.49
369.10
197.62
27.26
115.84
340.72
1,018.96

2031-2032:
Total
1,553.09
1,063.37
4,331.91
1,946.22
1,472.28
10,366.88
10,857.25
1,497.55
6,364.59
18,719.39
5,720.55
789.04
3,353.42
9,863.01
38,949.28

2034-2035:
Total
1,577.15
1,096.59
4,382.70
1,969.04
1,485.95
10,511.43
10,838.38
1,494.95
6,353.53
18,686.86
5,828.16
803.88
3,416.51
10,048.56
39,246.84
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APPENDIX 2.9:
AVERAGE MIX

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2017-2018:
Residential
848.68
468.70
2,210.25
993.01
686.98
5,207.61
6,102.55
841.73
3,577.36
10,521.64
3,065.38
422.81
1,796.95
5,285.13
21,014.38

2020-2021:
Residential
871.72
472.49
2,273.76
1,021.54
704.41
5,343.93
6,267.13
864.43
3,673.83
10,805.39
3,168.64
437.05
1,857.48
5,463.18
21,612.49

2023-2024:
Residential
893.36
475.04
2,329.44
1,046.56
721.42
5,465.81
6,367.41
878.26
3,732.62
10,978.29
3,250.52
448.35
1,905.48
5,604.35
22,048.45

2026-2027:
Residential
906.87
473.75
2,356.41
1,058.68
733.39
5,529.10
6,239.70
860.65
3,657.75
10,758.10
3,201.12
441.53
1,876.52
5,519.18
21,806.38

DETAILED DEMAND DATA

2017-2018:
Commercial
440.78
301.02
1,389.32
624.19
554.98
3,310.29
3,628.54
500.49
2,127.07
6,256.10
1,786.48
246.41
1,047.25
3,080.13
12,646.52

2020-2021:
Commercial
444.30
302.01
1,417.90
637.03
555.40
3,356.64
3,658.83
504.67
2,144.83
6,308.32
1,796.92
247.85
1,053.37
3,098.14
12,763.10

2023-2024:
Commercial
447.38
302.90
1,444.13
648.81
555.25
3,398.47
3,667.63
505.88
2,149.99
6,323.50
1,793.75
247.41
1,051.51
3,092.67
12,814.64

2026-2027:
Commercial
446.95
301.51
1,456.83
654.52
551.18
3,410.99
3,609.67
497.89
2,116.02
6,223.58
1,758.98
242.62
1,031.13
3,032.73
12,667.29

Ind
FirmSale

13.86
53.19
18.51
8.31
2.33
96.19
153.06
21.11
89.73
263.90
146.36
20.19
85.80
252.35
612.45

Ind
FirmSale

13.48
56.72
17.99
8.08
2.26
98.54
147.79
20.38
86.63
254.81
147.94
20.41
86.72
255.07
608.41

Ind
FirmSale

13.25
55.86
17.70
7.95
223
96.99
143.64
19.81
84.20
247.65
147.44
20.34
86.43
254.21
598.85

Ind
FirmSale

12.87
54.39
17.21
7.73
2.16
94.37
138.68
19.13
81.30
239.11
145.68
20.09
85.40
251.18
584.66

2017-2018:

Total

1,303.32
822.90
3,618.08
1,625.51
1,244.29
8,614.10
9,884.15
1,363.33
5,794.16
17,041.64
4,998.22
689.41
2,929.99
8,617.62
34,273.35

2020-2021:

Total

1,329.51
831.22
3,709.65
1,666.65
1,262.07
8,799.10
10,073.74
1,389.48
5,905.30
17,368.52
5,113.50
705.31
2,997.57
8,816.38
34,984.00

2023-2024:

Total

1,354.00
833.79
3,791.27
1,703.32
1,278.89
8,961.27
10,178.68
1,403.96
5,966.81
17,549.44
5,191.71
716.10
3,043.42
8,951.23
35,461.95

2026-2027:

Total

1,366.70
829.65
3,830.45
1,720.93
1,286.73
9,034.45
9,988.05
1,377.66
5,855.07
17,220.78
5,105.79
704.25
2,993.05
8,803.08
35,058.32

2018-2019: 2018-2019:
Residential Commercial

856.66
470.01
2,231.59
1,002.60
692.85
5,253.72
6,183.26
852.86
3,624.67
10,660.80
3,102.96
427.99
1,818.98
5,349.93
21,264.44

441.43
301.34
1,399.25
628.65
555.39
3,326.06
3,645.57
502.84
2,137.06
6,285.47
1,791.28
247.07
1,050.06
3,088.41
12,699.94

2021-2022: 2021-2022:
Residential Commercial

875.13
471.86
2,284.87
1,026.53
707.19
5,365.59
6,287.10
867.19
3,685.54
10,839.83
3,187.60
439.67
1,868.59
5,495.86
21,701.28

443.49
301.36
1,422.37
639.04
553.32
3,359.58
3,661.32
505.01
2,146.29
6,312.62
1,795.66
247.68
1,052.63
3,095.97
12,768.16

2024-2025: 2024-2025:
Residential Commercial

894.46
473.16
2,330.30
1,046.95
722.89
5,467.77
6,322.41
872.06
3,706.24
10,900.71
3,233.42
445.99
1,895.46
5,574.87
21,943.35

445.63
301.49
1,443.89
648.70
552.06
3,391.77
3,636.76
501.62
2,131.90
6,270.28
1,776.54
245.04
1,041.42
3,063.00
12,725.06

2027-2028: 2027-2028:
Residential Commercial

917.16
476.10
2,379.11
1,068.87
741.88
5,583.12
6,214.69
857.20
3,643.09
10,714.98
3,194.58
440.63
1,872.68
5,507.89
21,806.00

449.73
302.75
1,468.98
659.98
553.11
3,434.54
3,611.84
498.18
2,117.28
6,227.31
1,757.99
242.48
1,030.55
3,031.02
12,692.87

Ind
FirmSale

13.71
56.66
18.29
8.22
2.30
99.18
151.33
20.87
88.71
260.92
147.81
20.39
86.65
254.84
614.94

Ind
FirmSale

13.38
56.45
17.88
8.03
2.24
97.99
146.18
20.16
85.69
252.03
147.60
20.36
86.52
254.48
604.50

Ind
FirmSale

13.11
55.36
17.52
7.87
220
96.06
141.53
19.52
82.96
244.01
146.39
20.19
85.82
252.40
592.47

Ind
FirmSale

12.78
53.89
17.08
7.67
2.15
93.58
137.84
19.01
80.80
237.66
145.95
20.13
85.56
251.64
582.88

2018 Natural Gas IRP Appendix

2018-2019:

Total

1,311.79
828.02
3,649.14
1,639.47
1,250.54
8,678.95
9,980.17
1,376.57
5,850.44
17,207.18
5,042.05
695.45
2,955.68
8,693.19
34,579.32

2021-2022:

Total

1,332.01
829.67
3,725.12
1,673.60
1,262.75
8,823.16
10,094.60
1,392.36
5,917.52
17,404.48
5,130.86
707.70
3,007.75
8,846.31
35,073.94

2024-2025:

Total

1,353.20
830.01
3,791.72
1,703.53
1,277.15
8,955.60
10,100.70
1,393.20
5,921.10
17,415.00
5,156.36
711.22
3,022.69
8,890.27
35,260.88

2027-2028:

Total

1,379.67
832.74
3,865.17
1,736.53
1,297.13
9,111.24
9,964.37
1,374.40
5,841.18
17,179.95
5,098.52
703.24
2,988.79
8,790.55
35,081.74
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2019-2020: 2019-2020:
Residential Commercial

868.65
473.24
2,263.10
1,016.75
701.76
5,323.51
6,259.05
863.32
3,669.10
10,791.46
3,150.70
434.58
1,846.96
5,432.24
21,547.20

445.18
302.97
1,414.44
635.47
557.74
3,355.80
3,669.73
506.17
2,151.22
6,327.12
1,802.15
248,57
1,056.43
3,107.15
12,790.07

2022-2023: 2022-2023:
Residential Commercial

881.57
472.37
2,302.43
1,034.43
712.36
5,403.16
6,283.66
866.71
3,683.52
10,833.89
3,196.15
440.85
1,873.60
5,510.60
21,747.65

444.20
301.41
1,430.29
642.59
552.90
3,371.40
3,656.81
504.39
2,143.65
6,304.84
1,791.59
247.12
1,050.24
3,088.94
12,765.18

2025-2026: 2025-2026:
Residential Commercial

900.89
47347
2,343.81
1,053.01
728.17
5,499.36
6,286.64
867.12
3,685.27
10,839.03
3,219.89
44412
1,887.52
5,551.54
21,889.93

446.35
301.53
1,450.58
651.71
551.67
3,401.84
3,624.26
499.90
2,124.56
6,248.72
1,767.90
243.85
1,036.36
3,048.11
12,698.66

2028-2029: 2028-2029:
Residential Commercial

917.08
474.46
2,377.88
1,068.32
743.04
5,580.79
6,127.48
845.17
3,591.97
10,564.63
3,158.76
435.69
1,851.68
5,446.13
21,591.55

448.02
301.33
1,468.21
659.63
549.91
3,427.10
3,580.05
493.80
2,098.65
6,172.50
1,741.74
240.24
1,021.02
3,002.99
12,602.59

Ind
FirmSale

13.63
56.98
18.17
8.16
2.29
99.23
150.10
20.70
87.99
258.79
148.67
20.51
87.15
256.32
614.34

Ind
FirmSale

13.30
56.14
17.77
7.98
2.23
97.43
144.58
19.94
84.75
249.27
147.21
20.30
86.29
253.80
600.50

Ind
FirmSale

13.00
54.91
17.38
7.81
218
95.27
140.09
19.32
82.12
241.53
146.03
20.14
85.60
251.78
588.58

Ind
FirmSale

12.58
53.14
16.82
7.56
211
92.21
135.99
18.76
79.72
234.46
145.07
20.01
85.04
250.12
576.79

2019-2020:
Total
1,327.47
833.19
3,695.71
1,660.39
1,261.79
8,778.54
10,078.87
1,390.19
5,908.30
17,377.37
5,101.51
703.66
2,990.54
8,795.71
34,951.61

2022-2023:
Total
1,339.08
829.92
3,750.49
1,685.00
1,267.49
8,871.99
10,085.04
1,391.04
5911.92
17,388.00
5,134.94
708.27
3,010.14
8,853.34
35,113.33

2025-2026:
Total
1,360.24
829.91
3,811.76
1,712.53
1,282.02
8,996.47
10,050.98
1,386.34
5,891.95
17,329.28
5,133.83
708.11
3,009.48
8,851.42
35177.17

2028-2029:
Total
1,377.68
828.93
3,862.92
1,735.51
1,295.06
9,100.10
9,843.52
1,357.73
5,770.34
16,971.58
5,045.56
695.94
2,957.74
8,699.24
34,770.93
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APPENDIX 2.9: DETAILED DEMAND DATA
AVERAGE MIX

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
ldaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2029-2030: 2029-2030:
Residential Commercial

921.16
474.69
2,386.76
1,072.31
747.22
5,602.15
6,070.21
837.27
3,558.40
10,465.88
3,139.51
433.04
1,840.40
5,412.95
21,480.98

448.47
301.19
1,473.38
661.95
549.10
3,434.10
3,567.00
492.00
2,091.00
6,150.00
1,734.45
239.23
1,016.75
2,990.43
12,574.53

2032-2033: 2032-2033:
Residential Commercial

932.49
474.51
2,407.02
1,081.41
755.99
5,651.42
5,939.90
819.30
3,482.01
10,241.20
3,118.37
430.12
1,828.01
5,376.49
21,269.11

449.75
300.66
1,486.93
668.04
545.50
3,450.88
3,536.54
487.80
2,073.15
6,097.49
1,720.08
237.25
1,008.33
2,965.66
12,514.03

2035-2036: 2035-2036:
Residential Commercial

949.26
475.56
2,432.84
1,093.02
766.79
5,717.48
5,908.09
814.91
3,463.37
10,186.37
3,168.20
436.99
1,857.22
5,462.41
21,366.26

453.08
301.38
1,504.94
676.13
543.87
3,479.40
3,652.76
490.04
2,082.65
6,125.44
1,731.57
238.84
1,015.06
2,985.47
12,590.31

Ind
FirmSale

12.42
52.48
16.61
7.46
2.08
91.05
134.70
18.58
78.96
232.24
144.80
19.97
84.88
249.66
572.94

Ind
FirmSale

11.85
50.11
15.86
7.13
1.99
86.93
130.98
18.07
76.78
225.83
144.12
19.88
84.48
248.48
561.23

Ind
FirmSale

11.23
47.42
15.03
6.75
1.89
82.32
127.92
17.64
74.99
220.55
144.16
19.88
84.51
248.55
551.42

2029-2030:

Total

1,382.05
828.36
3,876.75
1,741.73
1,298.41
9,127.30
9,771.91
1,347.85
5,728.36
16,848.11
5,018.76
692.24
2,942.03
8,653.04
34,628.45

2032-2033:

Total

1,394.09
825.27
3,909.81
1,756.58
1,303.47
9,189.23
9,607.42
1,325.16
5,631.93
16,564.51
4,982.57
687.25
2,920.82
8,590.63
34,344.38

2035-2036:

Total

1,413.58
824.36
3,952.81
1,775.90
1,312.56
9,279.20
9,588.77
1,322.59
5,621.00
16,532.36
5,043.93
695.71
2,956.79
8,696.43
34,508.00

2030-2031: 2030-2031:
Residential Commercial
924.90 448.95
474.75 301.03
2,394.53 1,478.22
1,075.80 664.13
750.60 548.05
5,620.58 3,440.38
6,018.75 3,5654.98
830.17 490.34
3,528.23 2,083.95
10,377.16 6,129.27
3,125.75 1,728.25
431.14 238.38
1,832.34 1,013.11
5,389.23 2,979.75
21,386.97  12,549.41
2033-2034: 2033-2034:
Residential Commercia
936.33 450.07
474.22 300.43
2,412.09 1,490.88
1,083.69 669.81
758.41 544.11
5,664.74 3,455.30
5,910.96 3,532.94
815.30 487.30
3,465.04 2,071.03
10,191.30 6,091.27
3,123.77 1,719.53
430.87 237.18
1,831.18 1,008.00
5,385.81 2,964.71
21,241.86  12,511.29
2036-2037: 2036-2037:
Residential Commercial
948.06 451.10
473.07 299.70
2,425.20 1,501.80
1,089.58 674.72
765.50 539.86
5,701.42 3,467.19
5,868.74 3,539.97
809.48 488.27
3,440.30 2,075.15
10,118.52 6,103.39
3,172.86 1,727.57
437.64 238.29
1,859.95 1,012.72
5,470.45 2,978.57
21,290.39  12,549.16

Ind
FirmSale

12.24
51.75
16.38
7.36
2.05
89.79
133.43
18.40
78.22
230.06
144.55
19.94
84.74
249.23
569.08

Ind
FirmSale

11.64
49.21
15.58
7.00
1.95
85.38
129.78
17.90
76.08
223.76
143.92
19.85
84.37
248.15
557.29

Ind
FirmSale

10.96
46.39
14.69
6.60
1.84
80.47
126.26
17.42
74.01
217.69
143.40
19.78
84.06
247.24
545.40

2018 Natural Gas IRP Appendix

2030-2031:

Total

1,386.09
827.54
3,889.13
1,747.29
1,300.71
9,150.76
9,707.17
1,338.92
5,690.41
16,736.49
4,998.56
689.46
2,930.19
8,618.21
34,505.46

2033-2034:

Total

1,398.04
823.86
3,918.54
1,760.51
1,304.47
9,205.42
9,573.68
1,320.51
5,612.16
16,506.34
4,987.23
687.89
2,923.55
8,598.67
34,310.43

2036-2037:

Total

1,410.12
819.16
3,941.69
1,770.91
1,307.20
9,249.08
9,534.97
1,315.17
5,589.46
16,439.60
5,043.83
695.70
2,956.73
8,696.26
34,384.94

Exh. JM-2
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2031-2032: 2031-2032:

Residential Commercial

933.73
476.76
2,412.92
1,084.07
757.02
5,664.50
6,005.44
828.34
3,520.43
10,354.21
3,134.06
432.28
1,837.21
5,403.55
21,422.26

451.63
302.19
1,489.27
669.09
549.34
3,461.52
3,562.02
491.31
2,088.08
6,141.41
1,731.37
238.81
1,014.94
2,985.12
12,588.05

2034-2035: 2034-2035:
Residential Commercia

940.13
473.86
2,416.56
1,085.70
760.73
5,677.00
5,890.36
812.46
3,452.97
10,155.80
3,135.31
432.46
1,837.94
5,405.71
21,238.51

450.39
300.24
1,494.64
671.50
542.73
3,459.50
3,5632.50
487.24
2,070.78
6,090.52
1,720.69
237.34
1,008.68
2,966.71
12,516.73

Ind 2031-2032:
FirmSale Total
1210  1,397.46
51.06 830.01
16.18  3,918.38
727 1,760.43
2.03 1,308.39
88.65 9,214.67
13271 9,700.17
18.30  1,337.95
77.79  5,686.30
228.80 16,724.43
144.91  5,010.35
19.99 691.08
84.95 2,937.10
249.85 8,638.53
567.31 34,577.62
Ind 2034-2035:
FirmSale Total
1141 1,401.94
48.28 822.38
1529  3,926.49
6.87 1,764.07
191 130538
83.76  9,220.26
12860 9,5651.46
17.74  1,317.44
7539  5,599.13
221.72 16,468.04
143.74  4,999.75
19.83 689.62
84.26  2,930.89
247.83  8,620.26
553.32 34,308.56
113
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APPENDIX 2.9: DETAILED DEMAND DATA

COLDEST IN 20 YEARS

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2017-2018: 2017-2018:
Residential Commercial

874.44 452.24
480.97 308.40
2,282.45 1,423.79
1,025.45 639.68
711.76 571.05
5,375.07 3,395.16
6,299.68 3,739.54
868.92 515.80
3,692.92 2,192.15
10,861.52 6,447.49
3,163.71 1,834.05
436.37 252.97
1,854.59 1,075.13
5,454.67 3,162.16
21,691.27  13,004.82
2020-2021: 2020-2021:
Residential Commercial
898.47 455.98
484.99 309.50
2,348.77 1,453.49
1,055.24 653.02
730.06 571.68
5,517.53 3,443.67
6,472.83 3,772.08
892.80 520.29
3,794.42 2,211.22
11,160.06 6,503.58
3,271.96 1,845.41
451.30 254.54
1,918.04 1,081.79
5,641.31 3,181.74
22,318.90  13,128.99

2023-2024: 2023-2024:
Residential Commercial

920.88 459.21
487.66 310.45
2,406.60 1,480.55
1,081.22 665.17
747.80 571.60
5,644.16 3,486.97
6,580.84 3,783.27
907.70 521.83
3,857.73 2,217.78
11,346.27 6,522.87
3,358.85 1,843.07
463.29 254.22
1,968.98 1,080.42
5,791.12 3,177.70
22,781.55  13,187.55

2026-2027: 2026-2027:
Residential Commercial

935.30 458.98
486.54 309.16
2,435.78 1,494.20
1,094.34 671.31
760.66 567.71
5,712.63 3,501.36
6,460.65 3,727.67
891.12 514.16
3,787.28 2,185.19
11,139.05 6,427.02
3,314.11 1,809.11
457.12 249.53
1,942.75 1,060.51
5,713.98 3,119.16
22,565.66  13,047.54

Ind
FirmSale

14.01
53.19
18.59
8.35
237
96.50
155.81
21.49
91.34
268.64
148.72
20.51
87.18
256.42
621.56

Ind
FirmSale

13.63
56.72
18.07
8.12
2.30
98.85
150.44
20.75
88.19
259.38
150.35
20.74
88.13
259.22
617.45

Ind
FirmSale

13.40
55.86
17.78
7.99
227
97.30
146.23
20.17
85.72
25211
149.84
20.67
87.84
258.35
607.77

Ind
FirmSale

13.02
54.39
17.30
7.77
220
94.68
141.21
19.48
82.78
243.46
148.09
20.43
86.81
255.32
593.46

2017-2018:

Total

1,340.69
842.56
3,724.84
1,673.48
1,285.17
8,866.74
10,195.04
1,406.21
5,976.40
17,577.65
5,146.49
709.86
3,016.91
8,873.25
35,317.65

2020-2021:

Total

1,368.08
851.21
3,820.33
1,716.38
1,304.03
9,060.05
10,395.36
1,433.84
6,093.83
17,923.03
5,267.71
726.58
3,087.97
9,082.26
36,065.34

2023-2024:

Total

1,393.49
853.96
3,904.93
1,754.39
1,321.66
9,228.43
10,510.33
1,449.70
6,161.23
18,121.26
5,351.76
738.17
3,137.24
9,227.18
36,576.87

2026-2027:

Total

1,407.31
850.09
3,947.28
1,773.41
1,330.57
9,308.66
10,329.53
1,424.76
6,055.24
17,809.53
5,271.31
727.08
3,090.08
9,088.46
36,206.66

2018-2019: 2018-2019:
Residential Commercial

882.77 452.95
482.37 308.76
2,304.76 1,434.10
1,035.47 644.31
717.92 571.55
5,423.28 3,411.66
6,383.84 3,757.51
880.53 518.28
3,742.25 2,202.68
11,006.61 6,478.47
3,202.90 1,839.15
441.78 253.68
1,877.56 1,078.12
5,522.25 3,170.96
21,952.14  13,061.09

2021-2022: 2021-2022:
Residential Commercial

902.04 455.18
484.36 308.84
2,360.37 1,458.12
1,060.46 655.10
732.98 569.56
5,540.21 3,446.80
6,495.43 3,775.36
895.92 520.74
3,807.66 2,213.14
11,199.01 6,509.23
3,292.56 1,844.41
454.15 254.40
1,930.12 1,081.20
5,676.83 3,180.01
22,416.06  13,136.05

2024-2025: 2024-2025:
Residential Commercial

922.26 457.51
485.83 309.06
2,408.13 1,480.59
1,081.91 665.19
749.54 568.46
5,647.68 3,480.82
6,538.15 3,753.07
901.81 517.66
3,832.71 2,200.08
11,272.68 6,470.81
3,343.19 1,826.07
461.13 251.87
1,959.80 1,070.46
5,764.12 3,148.40
22,684.48  13,100.04

2027-2028: 2027-2028:
Residential Commercial

945.90 461.83
488.97 310.43
2,459.24 1,506.68
1,104.87 676.91
769.46 569.71
5,768.44 3,525.57
6,438.18 3,730.65
888.02 514.57
3,774.11 2,186.93
11,100.31 6,432.15
3,309.16 1,808.42
456.44 249.44
1,939.85 1,060.11
5,705.46 3,117.97
22,574.21 13,075.69

Ind
FirmSale

13.86
56.66
18.37
8.26
2.34
99.49
154.05
21.25
90.30
265.60
150.20
20.72
88.05
258.97
624.06

Ind
FirmSale

13.53
56.45
17.96
8.07
2.28
98.30
148.81
20.53
87.23
256.57
150.01
20.69
87.93
258.63
613.49

Ind
FirmSale

13.25
55.36
17.60
791
224
96.37
144.09
19.87
84.47
248.43
148.79
20.52
87.22
256.54
601.34

Ind
FirmSale

12.93
53.89
17.16
7.71
219
93.88
140.35
19.36
82.27
241.98
148.36
20.46
86.97
255.79
591.65

2018 Natural Gas IRP Appendix

2018-2019:

Total

1,349.58
847.79
3,757.23
1,688.03
1,291.80
8,934.43
10,295.40
1,420.05
6,035.23
17,750.68
5,192.26
716.17
3,043.74
8,952.17
35,637.29

2021-2022:

Total

1,370.75
849.66
3,836.45
1,723.62
1,304.83
9,085.31
10,419.59
1,437.19
6,108.04
17,964.81
5,286.98
729.24
3,099.26
9,115.48
36,165.60

2024-2025:

Total

1,393.03
850.25
3,906.33
1,755.02
1,320.25
9,224.87
10,435.31
1,439.35
6,117.25
17,991.92
5,318.06
733.53
3,117.48
9,169.07
36,385.85

2027-2028:

Total

1,420.66
853.29
3,983.08
1,789.50
1,341.35
9,387.89
10,309.18
1,421.96
6,043.31
17,774.44
5,265.94
726.34
3,086.93
9,079.21
36,241.55
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2019-2020: 2019-2020:
Residential Commercial
895.08 456.78
485.67 310.42
2,337.18 1,449.66
1,050.04 651.30
727.11 573.95
5,495.09 3,442.11
6,462.27 3,782.32
891.35 521.70
3,788.23 2,217.22
11,141.84 6,521.24
3,252.29 1,850.32
448.59 255.22
1,906.52 1,084.67
5,607.40 3,190.21
22,24433  13,153.56

2022-2023: 2022-2023:
Residential Commercial

908.77 455.95
484.92 308.92
2,378.76 1,466.36
1,068.72 658.80
738.43 569.19
5,579.59 3,459.23
6,494.40 3,771.56
895.78 520.22
3,807.06 2,210.92
11,197.24 6,502.69
3,302.77 1,840.59
455.55 253.87
1,936.11 1,078.97
5,694.43 3,173.44
22,471.26  13,135.35

2025-2026: 2025-2026:
Residential Commercial

929.01 458.31
486.20 309.14
2,422.41 1,487.61
1,088.33 668.35
755.13 568.13
5,681.09 3,491.54
6,505.01 3,741.42
897.24 516.06
3,813.28 2,193.25
11,215.53 6,450.72
3,331.28 1,817.74
459.49 250.72
1,952.82 1,065.57
5,743.58 3,134.03
22,640.20  13,076.29

2028-2029: 2028-2029:
Residential Commercial

946.12 460.20
487.40 309.05
2,458.74 1,506.23
1,104.65 676.71
770.93 566.57
5,767.85 3,518.77
6,353.46 3,699.65
876.34 510.30
3,724.44 2,168.76
10,954.24 6,378.71
3,274.96 1,792.47
451.72 247.24
1,919.81 1,050.76
5,646.49 3,090.47
22,368.58  12,987.95

Ind
FirmSale

13.78
56.98
18.25
8.20
2.33
99.54
152.78
21.07
89.56
263.42
151.07
20.84
88.56
260.47
623.42

Ind
FirmSale

13.45
56.14
17.85
8.02
227
97.74
147.18
20.30
86.28
253.76
149.61
20.64
87.70
257.95
609.45

Ind
FirmSale

13.14
54.91
17.46
7.85
222
95.58
142.63
19.67
83.61
24591
148.43
20.47
87.01
255.92
597.41

Ind
FirmSale

12.72
53.14
16.90
7.59
2.15
92.51
138.48
19.10
81.18
238.75
147.47
20.34
86.45
254.26
585.53

2019-2020:
Total
1,365.64
853.07
3,805.10
1,709.54
1,303.39
9,036.74
10,397.37
1,434.12
6,095.01
17,926.50
5,253.68
724.65
3,079.75
9,058.07
36,021.32

2022-2023:
Total
1,378.17
849.99
3,862.97
1,735.54
1,309.89
9,136.55
10,413.15
1,436.30
6,104.26
17,953.70
5,292.97
730.07
3,102.78
9,125.81
36,216.07

2025-2026:
Total
1,400.46
850.26
3,927.48
1,764.52
1,325.48
9,268.21
10,389.06
1,432.97
6,090.14
17,912.17
5,297.45
730.68
3,105.40
9,133.53
36,313.91

2028-2029:
Total
1,419.04
849.60
3,981.88
1,788.96
1,339.65
9,379.13
10,191.59
1,405.74
5,974.38
17,571.71
5,214.90
719.30
3,057.01
8,991.22
35,942.05
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APPENDIX 2.9: DETAILED DEMAND DATA

COLDEST IN 20 YEARS

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
ldaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2029-2030: 2029-2030:
Residential Commercial

950.47
487.71
2,468.33
1,108.96
775.41
5,790.88
6,298.63
868.78
3,692.30
10,859.71
3,257.34
449.29
1,909.47
5,616.10
22,266.69

460.73
308.95
1,511.72
679.18
565.83
3,526.40
3,687.37
508.60
2,161.56
6,357.54
1,785.49
246.27
1,046.67
3,078.43
12,962.37

2032-2033: 2032-2033:
Residential Commercial

962.62
487.74
2,490.55
1,118.94
784.95
5,844.79
6,175.35
851.77
3,620.03
10,647.15
3,241.26
447.07
1,900.05
5,588.38
22,080.32

462.23
308.53
1,526.20
685.69
562.39
3,545.03
3,659.08
504.70
2,144.98
6,308.76
1,772.05
244.42
1,038.79
3,055.25
12,909.04

2035-2036: 2035-2036:
Residential Commercial

980.21
488.98
2,518.14
1,131.34
796.47
5,915.14
6,150.20
848.30
3,605.29
10,603.80
3,296.46
454.68
1,932.41
5,683.55
22,202.49

465.79
309.36
1,545.09
694.17
560.91
3,575.33
3,677.29
507.21
2,155.65
6,340.15
1,784.49
246.14
1,046.08
3,076.70
12,992.17

Ind
FirmSale

12.56
52.48
16.69
7.50
212
91.36
137.17
18.92
80.41
236.50
147.20
20.30
86.29
253.80
581.65

Ind
FirmSale

12.00
50.11
15.94
7.16
2.03
87.24
133.40
18.40
78.20
229.99
146.52
20.21
85.89
252.62
569.85

Ind
FirmSale

11.38
47.42
15.12
6.79
1.93
82.63
130.28
17.97
76.37
224.63
146.56
20.22
85.91
252.69
559.94

2029-2030:

Total

1,423.76
849.14
3,996.74
1,795.64
1,343.36
9,408.64
10,123.17
1,396.30
5,934.27
17,453.74
5,190.03
715.87
3,042.43
8,948.33
35,810.71

2032-2033:

Total

1,436.85
846.37
4,032.70
1,811.79
1,349.36
9,477.06
9,967.82
1,374.87
5,843.21
17,185.90
5,159.83
711.70
3,024.73
8,896.25
35,559.21

2035-2036:

Total

1,457.38
845.75
4,078.35
1,832.30
1,359.31
9,573.09
9,957.77
1,373.49
5,837.31
17,168.57
5,227.51
721.04
3,064.40
9,012.94
35,754.61

2030-2031: 2030-2031:
Residential Commercial
954.48 461.28
487.84 308.83
2,476.78 1,516.88
1,112.76 681.50
779.06 564.84
5,810.92 3,533.32
6,249.56 3,676.10
862.01 507.05
3,663.54 2,154.95
10,775.10 6,338.09
3,245.23 1,779.60
447.62 245.46
1,902.38 1,043.21
5,595.23 3,068.27
22,181.25  12,939.69
2033-2034: 2033-2034:
Residential Commercia
966.73 462.63
487.51 308.33
2,496.23 1,530.45
1,121.49 687.59
787.61 561.05
5,859.57 3,550.05
6,148.66 3,656.15
848.09 504.30
3,604.39 2,143.26
10,601.14 6,303.71
3,248.42 1,771.81
448.06 244.39
1,904.25 1,038.65
5,600.73 3,054.84
22,061.44  12,908.61
2036-2037: 2036-2037:
Residential Commercial
979.29 463.88
486.55 307.72
2,511.07 1,542.25
1,128.16 692.90
795.41 556.96
5,900.48 3,563.70
6,113.02 3,665.14
843.18 505.54
3,583.49 2,148.53
10,539.69 6,319.20
3,302.97 1,780.81
455.58 245,63
1,936.23 1,043.92
5,694.78 3,070.36
22,134.95  12,953.27

Ind
FirmSale

12.39
51.75
16.46
7.40
2.09
90.10
135.89
18.74
79.66
234.29
146.95
20.27
86.15
253.37
577.76

Ind
FirmSale

11.78
49.21
15.66
7.04
1.99
85.68
132.18
18.23
77.49
227.90
146.33
20.18
85.78
252.29
565.87

Ind
FirmSale

11.11
46.39
14.77
6.64
1.88
80.78
128.60
17.74
75.39
221.73
145.80
20.11
85.47
251.38
553.89

2018 Natural Gas IRP Appendix

2030-2031:

Total

1,428.15
848.42
4,010.13
1,801.65
1,346.00
9,434.34
10,061.54
1,387.80
5,898.15
17,347.49
5,171.79
713.35
3,031.74
8,916.87
35,698.70

2033-2034:

Total

1,441.14
845.05
4,042.33
1,816.12
1,350.66
9,495.31
9,937.00
1,370.62
5,825.14
17,132.75
5,166.56
712.63
3,028.67
8,907.86
35,535.92

2036-2037:

Total

1,454.28
840.65
4,068.09
1,827.69
1,354.25
9,544.95
9,906.76
1,366.45
5,807.41
17,080.63
5,229.58
721.32
3,065.62
9,016.52
35,642.10
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2031-2032: 2031-2032:

Residential Commercial

963.58
489.92
2,495.83
1,121.31
785.74
5,856.37
6,238.59
860.50
3,657.11
10,756.20
3,255.23
449.00
1,908.24
5,612.47
22,225.04

464.03
310.03
1,528.24
686.60
566.18
3,555.07
3,683.85
508.12
2,159.50
6,351.47
1,783.02
245.93
1,045.22
3,074.17
12,980.72

2034-2035: 2034-2035:
Residential Commercia

970.81
487.22
2,501.29
1,123.77
790.17
5,873.25
6,130.28
845.56
3,593.61
10,569.45
3,261.75
449.90
1,912.06
5,623.71
22,066.41

463.02
308.18
1,5634.50
689.41
559.72
3,554.84
3,656.38
504.33
2,143.39
6,304.10
1,773.29
24459
1,039.51
3,057.39
12,916.33

Ind 2031-2032:
FirmSale Total
1225  1,439.86
51.06 851.00
16.27  4,040.33
731 181522
207 1,353.99
88.95 9,500.40
135.14 10,057.59
1864 1,387.25
79.22 5,895.83
233.00 17,340.67
147.32  5,185.57
20.32 715.25
86.36  3,039.82
253.99  8,940.64
575.95 35,781.71
Ind 2034-2035:
FirmSale Total

1156  1,445.39
48.28 843.68
15.37  4,051.16
6.90 1,820.08
195 1,351.85
84.07 9,512.16
130.98  9,917.64
18.07  1,367.95
76.78  5,813.79
225.83 17,099.38
146.14  5,181.18
20.16 714.65
8567 3,037.24
251.97  8,933.07
561.87 35,544.61
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2017-2018: 2017-2018: Ind 2017-2018: 2018-2019: 2018-2019: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 852.74 441.03 1366  1,307.43 829.40 425.59 13.01
La Grande 473.57 303.53 52.43 829.53 457.61 292.80 54.44
Medford GTN 2,244.22 1,397.27 18.15  3,659.64 2,183.42 1,356.03 17.27
Medford NWP 1,008.27 627.76 8.15 1,644.19 980.96 609.23 7.76
Roseburg 701.81 561.70 231 1,265.82 682.03 541.68 2.20
OR Sub-Total 5,280.60 3,331.30 9470  8,706.60 5,133.43 3,225.33 94.68
Washington Both 6,162.85 3,658.08 152.26  9,973.19 6,002.06 3,532.77 144.70
Washington GTN 850.05 504.56 21.00 1,375.61 827.87 487.28 19.96
Washington NWP 3,612.71 2,144.39 89.26  5,846.35 3,518.45 2,070.93 84.83
WA Sub-Total 10,625.61 6,307.03 262.52 17,195.16 10,348.37 6,090.98 249.49
Idaho Both 3,173.24 1,838.79 149.00 5,161.03 3,212.59 1,843.92 150.48
Idaho GTN 437.69 253.63 20.55 711.87 443.12 254.33 20.76
Idaho NWP 1,860.17 1,077.91 87.35 3,025.43 1,883.24 1,080.92 88.21
ID Sub-Total 5,471.10 3,170.33 256.90 8,898.33 5,538.95 3,179.18 259.45
Case Total 21,377.32  12,808.66 614.12 34,800.09 21,020.74  12,495.49 603.62
2020-2021: 2020-2021: Ind 2020-2021: 2021-2022: 2021-2022: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 782.59 397.15 11.83  1,191.57 755.41 381.11 11.27
La Grande 426.60 272.09 51.43 750.12 409.64 261.02 49.54
Medford GTN 2,063.06 1,274.05 15.71  3,352.82 1,993.44 1,228.72 14.98
Medford NWP 926.88 572.40 7.06 1,506.34 895.61 552.03 6.73
Roseburg 643.04 502.29 200 1,147.33 620.75 481.09 1.91
OR Sub-Total 4,842.16 3,017.99 88.02 7,948.18  4,674.85 2,903.98 84.44
Washington Both 5,625.95 3,279.74 130.75  9,036.45 5,419.39 3,153.19 124.34
Washington GTN 775.99 452.38 18.03  1,246.41 747.50 434.92 17.15
Washington NWP 3,297.97 1,922.61 76.65 5,297.23 3,176.88 1,848.42 72.89
WA Sub-Total 9,699.92 5,654.73 22544 15,580.08  9,343.77 5,436.54 214.38
Idaho Both 3,281.97 1,850.24 150.63  5,282.84 3,305.69 1,850.52 150.34
Idaho GTN 452.69 255.21 20.78 728.67 455.96 255.24 20.74
Idaho NWP 1,923.91 1,084.62 88.30  3,096.83 1,937.82 1,084.79 88.13
ID Sub-Total 5,658.57 3,190.06 259.70 9,108.34  5,699.47 3,190.56 259.21
Case Total 20,200.65  11,862.78 573.17 32,636.60 19,718.09  11,531.08 558.03
2023-2024: 2023-2024: Ind 2023-2024: 2024-2025: 2024-2025: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 708.55 353.08 10.21  1,071.83 683.54 338.76 9.69
La Grande 378.87 240.92 45.74 665.52 363.60 230.98 44.08
Medford GTN 1,867.51 1,145.63 13.56  3,026.70 1,800.29 1,103.36 12.89
Medford NWP 839.03 514.70 6.09 1,3590.82 808.82 495.71 5.79
Roseburg 581.88 443.39 173 1,027.00 561.88 424.68 1.64
OR Sub-Total 4,375.83 2,697.72 77.33 7,150.88  4,218.13 2,593.49 74.10
Washington Both 5,017.65 2,888.63 11219  8,018.46 4,772.84 2,747.85 106.41
Washington GTN 692.09 398.43 15.47  1,105.99 658.32 379.01 14.68
Washington NWP 2,941.38 1,693.33 65.77  4,700.48 2,797.87 1,610.81 62.38
WA Sub-Total 8,651.11 4,980.39 193.43 13,824.94  8,229.03 4,737.68 183.47
Idaho Both 3,375.56 1,850.57 150.24  5,376.37 3,360.92 1,833.95 149.20
Idaho GTN 465.59 255.25 20.72 741.57 463.58 252.96 20.58
Idaho NWP 1,978.78 1,084.82 88.07 3,151.67 1,970.20 1,075.07 87.46
ID Sub-Total 5,819.93 3,190.64 259.03  9,269.60 5,794.70 3,161.98 257.25
Case Total 18,846.87  10,868.76 529.79 30,245.42 18,241.86  10,493.14 514.82
2026-2027: 2026-2027: Ind 2026-2027: 2027-2028: 2027-2028: Ind
Area Residential Commercial FirmSale Total Residential Commercial FirmSale
Klamath Falls 634.46 310.83 8.64 953.92 609.57 297.00 8.09
La Grande 333.27 211.35 40.64 585.27 318.16 201.53 38.86
Medford GTN 1,667.11 1,018.74 1149  2,697.34 1,599.25 975.66 10.75
Medford NWP 748.99 457.69 516 1,211.85 718.50 438.34 4.83
Roseburg 522.00 387.96 1.46 911.43 501.69 369.71 1.37
OR Sub-Total 3,905.84 2,386.57 67.39  6,359.80 3,747.17 2,282.24 63.90
Washington Both 4,230.09 2,469.85 9549  6,795.43 3,946.37 2,331.89 90.28
Washington GTN 583.46 340.67 13.17 937.30 544.33 321.64 12.45
Washington NWP 2,479.71 1,447.84 55.98  3,983.53 2,313.39 1,366.97 52.93
WA Sub-Total 7,293.25 4,258.36 164.64 11,716.25 6,804.09 4,020.50 155.66
Idaho Both 3,332.36 1,817.08 148.50  5,297.93 3,327.71 1,816.45 148.77
Idaho GTN 459.64 250.63 20.48 730.75 458.99 250.55 20.52
Idaho NWP 1,953.45 1,065.18 87.05 3,105.69 1,950.73 1,064.82 87.21
ID Sub-Total 5,745.45 3,132.89 256.03  9,134.37 5,737.43 3,131.82 256.49
Case Total 16,944.54 9,777.82 488.05 27,210.42 16,288.68 9,434.56 476.06
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2018-2019:

Total

1,268.00
804.85
3,556.72
1,5697.95
1,225.92
8,453.44
9,679.53
1,335.11
5,674.21
16,688.85
5,206.99
718.21
3,052.38
8,977.58
34,119.86

2021-2022:

Total

1,147.79
720.21
3,237.14
1,454.37
1,103.75
7,663.26
8,696.92
1,199.58
5,098.20
14,994.69
5,306.56
731.94
3,110.74
9,149.24
31,807.20

2024-2025:

Total

1,031.99
638.66
2,916.54
1,310.33
988.20
6,885.72
7,627.10
1,052.01
4,471.06
13,150.17
5,344.07
737.11
3,132.73
9,213.92
29,249.82

2027-2028:

Total
914.66
558.55

2,585.66
1,161.67
872.78
6,093.32
6,368.55
878.42
3,733.29
10,980.25
5,292.93
730.06
3,102.75
9,125.74
26,199.30
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2019-2020: 2019-2020:
Residential Commercial
806.59 411.64
441.92 282.34
2,123.66 1,314.67
954.11 590.65
662.52 521.72
4,988.81 3,121.02
5,820.95 3,407.21
802.89 469.96
3,412.28 1,997.33
10,036.12 5,874.50
3,262.14 1,855.12
449.95 255.88
1,912.29 1,087.48
5,624.37 3,198.48
20,649.30  12,193.99
2022-2023: 2022-2023:
Residential Commercial
731.68 366.92
394.22 250.91
1,931.43 1,187.50
867.75 533.51
601.24 462.09
4,526.32 2,800.93
5,192.55 3,022.57
716.21 416.91
3,043.91 1,771.85
8,952.67 5,211.33
3,319.19 1,848.04
457.82 254.90
1,945.73 1,083.33
5,722.73 3,186.28
19,201.73  11,198.53
2025-2026: 2025-2026:
Residential Commercial
659.25 324.80
348.40 221.15
1,734.13 1,061.22
779.10 476.78
542.04 406.27
4,062.92 2,490.23
4,506.78 2,609.20
621.62 359.89
2,641.90 1,529.53
7,770.30 4,498.62
3,349.27 1,825.66
461.97 251.81
1,963.37 1,070.21
5,774.61 3,147.68
17,607.83  10,136.53

2028-2029: 2028-2029:
Residential Commercial

583.33 283.04
303.42 191.90
1,530.12 933.11
687.45 419.23
481.02 351.68
3,585.32 2,178.95
3,660.16 2,194.80
504.85 302.73
2,145.61 1,286.61
6,310.62 3,784.13
3,293.73 1,800.54
454.31 248.35
1,930.81 1,055.49
5,678.85 3,104.37
15,574.79 9,067.46

Ind 2019-2020:
FirmSale Total
12.39  1,230.62
53.03 777.29
16.43  3,454.76
7.38 1,552.14
210 1,186.35
91.33  8,201.15
137.52  9,365.67
1897  1,291.82
80.61  5,490.22
23710 16,147.71
151.35  5,268.61
20.88 726.70
88.72  3,088.49
260.95 9,083.80
589.38 33,432.67
Ind 2022-2023:
FirmSale Total
10.74  1,109.34
47.68 692.81
1428  3,133.22
6.42  1,407.68
1.82  1,085.15
80.94  7,408.19
118.19  8,333.30
16.30  1,149.42
69.28  4,885.04
203.77 14,367.76
150.01  5,317.23
20.69 733.41
87.93  3,117.00
258.63 9,167.64
543.34 30,943.60
Ind 2025-2026:
FirmSale Total
9.17 993.21
42.35 611.90
1219  2,807.55
548 1,261.36
1.55 949.86
70.74  6,623.89
100.85 7,216.83
13.91 995.42
59.12  4,230.55
173.88 12,442.81
148.84  5,323.77
20.53 734.31
87.25 3,120.83
256.62 9,178.91
501.24 28,245.60
Ind 2028-2029:
FirmSale Total
7.55 873.91
37.33 532.65
10.04 247327
451  1,111.18
1.28 833.97
60.71  5,824.99
85.36  5,940.31
11.77 819.35
50.04 3,482.25
147.16 10,241.92
147.88  5,242.15
20.40 723.06
86.69 3,072.98
254.96  9,038.19
462.84 25,105.09
116
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Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
ldaho GTN
Idaho NWP
ID Sub-Total
Case Total

Area
Klamath Falls
La Grande
Medford GTN
Medford NWP
Roseburg
OR Sub-Total
Washington Both
Washington GTN
Washington NWP
WA Sub-Total
Idaho Both
Idaho GTN
Idaho NWP
ID Sub-Total
Case Total

Avista Corp

2029-2030: 2029-2030:
Residential Commercial

557.05 269.25
288.57 182.30
1,460.53 890.20
656.18 399.94
460.01 333.74
3,422.33 2,075.44
3,375.09 2,061.09
465.53 284.29
1,978.50 1,208.22
5,819.13 3,553.60
3,276.37 1,793.60
451.91 247.39
1,920.63 1,051.42
5,648.92 3,092.41
14,890.38 8,721.45

2032-2033: 2032-2033:
Residential Commercial

477.85 228.47
244.22 153.98
1,249.22 761.24
561.24 342.00
394.71 280.48
2,927.24 1,766.16
2,578.68 1,676.60
355.68 231.26
1,511.64 982.84
4,446.00 2,890.69
3,261.12 1,780.30
449.81 245.56
1,911.69 1,043.63
5,622.61 3,069.49
12,995.86 7,726.34

2035-2036: 2035-2036:
Residential Commercial

398.81 188.13
200.15 126.11
1,035.86 631.31
465.39 283.63
328.47 228.32
2,428.68 1,457.51
1,988.12 1,331.66
274.22 183.68
1,165.45 780.63
3,427.80 2,295.97
3,317.22 1,792.91
457.55 247.30
1,944.58 1,051.02
5,719.34 3,091.23
11,575.82 6,844.71

Ind
FirmSale

7.00
35.73
9.32
4.19
1.19
57.43
80.56
11.11
47.23
138.90
147.61
20.36
86.53
254.50
450.83

Ind
FirmSale

5.33
31.12
7.10
3.19
0.91
47.66
67.15
9.26
39.36
115.77
146.93
20.27
86.13
253.32
416.75

Ind
FirmSale

3.61
26.68
4.82
217
0.62
37.90
54.93
7.58
32.20
94.72
146.97
20.27
86.15
253.40
386.01

2029-2030:

Total
833.31
506.60

2,360.05
1,060.31
794.94
5,555.20
5,516.74
760.93
3,233.95
9,511.63
5,217.58
719.67
3,058.58
8,995.83
24,062.67

2032-2033:

Total
711.65
429.32

2,017.56
906.44
676.09

4,741.06

4,322.43
596.20

2,533.84

7,452.47

5,188.35
715.63

3,041.44

8,945.43

21,138.95

2035-2036:

Total
590.55
352.95

1,672.00
751.19
557.41

3,924.09

3,374.72
465.48

1,978.29

5,818.49

5,257.10
72512

3,081.75

9,063.96

18,806.54

2030-2031: 2030-2031:
Residential Commercial
530.62 255.60
273.75 172.79
1,390.50 847.28
624.72 380.66
438.50 315.88
3,258.08 1,972.23
3,237.53 1,929.82
446.56 266.18
1,897.86 1,131.27
5,581.95 3,327.27
3,264.53 1,787.76
450.28 246.59
1,913.69 1,048.00
5,628.51 3,082.34
14,468.54 8,381.84

2033-2034: 2033-2034:
Residential Commercial

451.44 214.95
229.50 144.64
1,178.14 718.07
529.31 322.61
372.66 262.96
2,761.06 1,663.22
2,324.20 1,557.52
320.58 214.83
1,362.46 913.03
4,007.25 2,685.38
3,268.56 1,780.12
450.84 245.53
1,916.05 1,043.52
5,635.45 3,069.17
12,403.76 7,417.77

2036-2037: 2036-2037:
Residential Commercial

372.02 174.65
185.74 116.91
964.76 588.17
433.44 264.25
306.41 211.20
2,262.38 1,355.18
1,250.54 1,223.77
172.49 168.80
733.08 717.38
2,156.10 2,109.95
3,323.99 1,789.27
458.48 246.80
1,948.55 1,048.88
5,731.03 3,084.95
10,149.50 6,550.08

Ind
FirmSale

6.46
34.16
8.59
3.86
1.10
54.17
75.94
10.47
44.52
130.93
147.36
20.33
86.39
254.08
439.18

Ind
FirmSale

4.76
29.64
6.35
2.85
0.81
44.42
62.96
8.68
36.91
108.56
146.74
20.24
86.02
252.99
405.97

Ind
FirmSale

3.06
25.34
4.09
1.84
0.52
34.84
51.13
7.05
29.97
88.16
146.21
20.17
85.71
252.09
375.08
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2030-2031:

Total
792.68
480.70

2,246.38
1,009.24
755.48
5,284.48
5,243.29
723.21
3,073.65
9,040.16
5,199.66
717.19
3,048.07
8,964.93
23,289.56

2033-2034:

Total
671.15
403.78

1,902.56
854.77
636.43

4,468.70

3,944.69
544.10

2,312.40

6,801.19

5,195.41
716.61

3,045.59

8,957.61

20,227.50

2036-2037:

Total
549.73
327.99

1,557.02
699.53
518.13

3,652.40

2,525.44
348.34

1,480.43

4,354.21

5,250.47
725.44

3,083.14

9,068.06

17,074.67
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2031-2032: 2031-2032:
Residential Commercial

504.62 242.10
258.88 163.31
1,320.24 804.08
593.15 361.25
416.68 298.08
3,093.57 1,868.82
2,840.23 1,801.64
391.76 248.50
1,664.96 1,056.13
4,896.95 3,106.27
3,274.84 1,791.24
451.70 247.07
1,919.73 1,050.04
5,646.28 3,088.35
13,636.80 8,063.43

2034-2035: 2034-2035:
Residential Commercial

424.97 201.48
214.84 135.38
1,106.93 674.85
497.32 303.20
350.57 245.60
2,594.63 1,560.51
2,078.22 1,442.66
286.65 198.99
1,218.27 845.70
3,583.14 2,487.35
3,282.18 1,781.64
452.71 245.74
1,924.04 1,044.41
5,658.93 3,071.80
11,836.69 7,119.66

Ind 2031-2032:
FirmSale Total
5.89 752.61
32.54 454.73
7.84 213215
3.52 957.92
1.00 715.77
50.80 5,013.18
7143  4,713.30
9.85 650.11
41.88  2,762.97
123.16  8,126.39
147.73  5,213.81
20.38 719.15
86.60  3,056.37
254.70  8,989.33
428.66 22,128.89
Ind 2034-2035:
FirmSale Total

4.19 630.64
28.19 378.41
559 1,787.38
2.51 803.02
0.71 596.89
41.20 4,196.34
58.91  3,579.79
8.13 493.76
3453  2,098.50
101.56  6,172.05
146.55 5,210.38
20.21 718.67
8591  3,054.36
252.68  8,983.41
395.44 19,351.80
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EXECUTIVE SUMMARY

In the winter of 2017, Avista Utilities (Avista) contracted with Applied Energy Group (AEG) to conduct this
Conservation Potential Assessment (CPA) in support of their conservation and resource planning activities.
This report documents this effort and provides estimates of the potential reductions in annual energy
usage for natural gas customers in Avista’s Washington and Idaho service territories from energy
conservation efforts in the time period of 2018 to 2038. To produce a reliable and transparent estimate of
energy efficiency (EE) resource potential, the AEG team performed the following tasks to meet Avista’s key
objectives:

Used information and data from Avista, as well as secondary data sources, to describe how customers
currently use gas by sector, segment, end use and technology.

Developed a baseline projection of how customers are likely to use gas in absence of future EE
programs. This defines the metric against which future program savings are measured. This projection
used up-to-date technology data, modeling assumptions, and energy baselines that reflect both
current and anticipated federal, state, and local energy efficiency legislation that will impact energy
EE potential.

Estimated the technical, achievable technical, and achievable economic potential at the measure level
for energy efficiency within Avista’s service territory over the 2018 to 2038 planning horizon.

Delivered a fully configured end-use conservation planning model, LoadMAP, for Avista to use in
future potential and resource planning initiatives

In summary, the potential study provided a solid foundation for the development of Avista's energy
savings targets.

Table ES-1 summarizes the results for Avista’s Washington territory at a high level. AEG analyzed potential
for the residential, commercial, and industrial market sectors. First-year utility cost test (UCT) achievable
economic potential in Washington is 61,279 dekatherms. This increases to a cumulative total of 133,576
dekatherms in the second year and 1,916,441 dekatherms by the eleventh year.

Table ES-1 Washington Conservation Potential by Case, Selected Years (dekatherms)
Scenario 2018 2019 2022 2028 2038
Baseline Projection (Dth) 17,221,900 17,418,177 17,878,550 18,517,630 19,498,948
Cumulative Savings (Dth)
UCT Achievable Economic Potential 61,279 133,576 500,422 1,916,441 4,139,016
Achievable Technical Potential 86,389 186,065 655,389 2,405,890 4,901,043
Technical Potential 217,202 434,037 1,189,331 3,251,362 5,804,041
Cumulative Savings (% of Baseline)
UCT Achievable Economic Potential 0.4% 0.8% 2.8% 10.3% 21.2%
Achievable Technical Potential 0.5% 1.1% 3.7% 13.0% 25.1%
Technical Potential 1.3% 2.5% 6.7% 17.6% 29.8%

Applied Energy Group * www.appliedenergygroup.com | i
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Table ES-2 summarizes the results for Avista’s Idaho territory at a high level. First-year utility cost test
(UCT) achievable economic potential in Idaho is 26,340 dekatherms. This increases to a cumulative total
of 58,352 dekatherms in the second year and 965,825 dekatherms by the eleventh year.

Table ES-2 Idaho Conservation Potential by Case, Selected Years (dekatherms)

Scenario 2018 2019 2022 2028 2038

Baseline Projection (Dth) 8,557,178 8,667,149 8,958,733 9,352,011 9,975,077
Cumulative Savings (Dth)

UCT Achievable Economic Potential 26,340 58,352 235,414 965,825 2,107,684

Achievable Technical Potential 37,324 81,526 310,222 1,218,944 2,514,049

Technical Potential 103,071 206,214 582,638 1,660,809 2,993,151
Cumulative Savings (% of Baseline)

UCT Achievable Economic Potential 0.3% 0.7% 2.6% 10.3% 21.1%

Achievable Technical Potential 0.4% 0.9% 3.5% 13.0% 25.2%

Technical Potential 1.2% 2.4% 6.5% 17.8% 30.0%

As part of this study, we also estimated total resource cost (TRC) potential, with the focus of fully balancing
non-energy impacts. This includes the use of full measure costs as well as quantified and monetizable
non-energy impacts and non-gas fuel impacts (e.g. electric cooling or wood secondary heating) consistent
with methodology within the Seventh Northwest Conservation and Electric Power Plan (Seventh Plan). We
explore this potential in more detail throughout the report.

Applied Energy Group * www.appliedenergygroup.com |ii
Avista Corp 2018 Natural Gas IRP Appendix 122
Page 126 of 829



Exh. JM-2

CONTENTS

EX@CUTIVE SUMIMIAIY ..ottt ettt et ettt e et e e e e e e e e eeees i

1 L N 5 1 U I 1

Goals of the Conservation Potential ASSEeSSIMENT .. ... 1

SUMMArY Of REPOI CONTENTS ...ceiiiiiiiii ettt e e e e e e eenens 2

ADDBreviations and ACTONYIMS ... e e e e e 4

2 ANALYSIS APPROACH AND DATA DEVELOPMENT .o 5

Ooverview Of ANalysisS APPIOBCK .. ... e 5

Comparison with Northwest Power & Conservation Council Methodology .......... 5

LOAdMAP MOAE! ........oooviiiiiiiii 6

Definitions Of POtENTIAl . ... e 7

Market CharaCteriZatiON . ... ....oouu i e e e e ean s 9

BaASEIINE PrOJECTION ..cciiii et 10

Energy Efficiency Measure DevelopmeNnt . ......ccoiiiiiiiieiiiiicce e 11

Calculation of Energy Conservation Potential ...........ccoooviiiiiiiiiin e, 14

Data DEVEIOPIMENT oot e e et 16

(D F=T = BT 001 { o =3 F PP 16

Application of Data to the ANAIYSIS......cc.uuiiiiiiiie e 19

3 MARKET CHARACTERIZATION AND MARKET PROFILES ... 25

Overall ENErgy USE SUMIMAIY ...ttt ettt et et e e e e eens 25

L Lo [T o] (= BT o (o ] P PP 27

Washington CharacCterization .............uiiiiiiiiiei et 27

Idaho CharacCterization .........ooiiiiiii e e e e eees 29

COMMEICIAI SECTON ..t et ettt e e et e e e eanes 32

Washington CharacCterization ............oovieuiiiiiii e 32

Idaho CharacCterization .........ooiiiiiiiie e e e e eees 35

[gTe IV ] A= LR =T o3 (o] S PP 38

Washington CharacCterzation ..o e 38

Idaho CharacCterization ..........ooouiiiiiii e 39

4 BASELINE PROJIECTION ottt ettt ettt et e e e ettt et e e e e e e e e aaaees 41

Overall BaseliNng PrOJECTION .......iiiiii ettt e e ees 42

WasShiNGtON ProJECTION ... ...t et 42

[A@N0O PrOJECTION ..t et et et eaas 43

L o [T o] (=TI o (o ] P PP 44

WashinGtON ProJECTION ... ... e 44

[A@N0O PrOJECTION .. et e 45

(@feT aa] aal=T g F= U] =T o3 o ] SR P 46

WashinGtON ProjECTION .....couuiiii e 46

[ABNO PrOJECHION ..uicce e et 47

[ Te IV ] A= LR =T o3 o] S PP 48

WashinGtoON ProjECTION .....coouiii e 48

[ABNO PrOJECHION ..uicce e et 49

5 OVERALL ENERGY EFFICIENCY POTENTIAL oottt e e e e e 50
Applied Energy Group * www.appliedenergygroup.com | i
Avista Corp 2018 Natural Gas IRP Appendix 123

Page 127 of 829



Exh. JM-2

Overall Energy Efficiency Potential ...........oiiiiiiiiiii e 50

Washington POTENTIA .......coouiiiii e 50

[A@N0 POTENTIAL ... e e 54

6 SECTOR-LEVEL ENERGY EFFICIENCY POTENTIAL ...ttt e e 57

(4= Lo L= o] (= LIS =T o o ] PRSP 57

WashinGton POTENTIAL .......cc.uiiiiii e 57

[A@N0 POTENTIAL ... e e 60

COMMETCIAl SECTON et e et e et e et e e e eaa e eeee 63

Washington POLENTIAl .........cooouuiiiii e 63

[AANO0 POLENTIAL .....uiiiiiii e e 66

[ Te IV ES] A= U= o3 o] S PP 69

Washington POLENTIAl .........ccoouuiiiii e 69

[AANO0 POLENTIAL .....uiiiiii e e 72

Incorporating the Total RESOUICE COSE TEST ....cciiiiiiiiiieeee e 75

7 COMPARISON WITH CURRENT PROGRAMS . et e e e 76

Washington Comparison with 2017 Programs and 2018 Plan .........ccccceevviiiieiiiinieciiiieeecenn, 76

L Lo [T ] = BT o o ] T 76

Commercial and INAUSEIHAl SECTOIS.........iiii i 77

Idaho Comparison with 2017 Programs and 2018 Plan ........ccccoiviiiiiiiiiiiiiiieiieee e 78

RESIAENTIAI SECTON ...t e et e e 78

Commercial and INdUStrial SECTOIS.........oviiiiiiiiii e 79

8 COMPARISON WITH CURRENT PROG RAMS .. e e e 80

Residential Comparison With 2016 CPA ... ...t 80

Nonresidential Comparison With 2016 CPA ... ..o 81

Applied Energy Group * www.appliedenergygroup.com liv

Avista Corp 2018 Natural Gas IRP Appendix 124

Page 128 of 829



Exh. JM-2

LIST OF FIGURES

Figure 1-1 Avista's Service Territory (courtesy AVIStA) ..o, 2
Figure 2-1 LOadMAP ANalysisS FramMEWOIK .......ccouiiiiieiii e e e e e e e 7
Figure 2-2 ApPProach for ECM ASSESSIMENT ......vuuiiiiii ittt e enens 12

Figure 3-1 Sector-Level Natural Gas Use in Base Year 2015, Washington (annual therms, percent)

Figure 3-2 Sector-Level Natural Gas Use in Base Year 2015, Idaho (annual therms, percent)26

Figure 3-3 Residential Natural Gas Use by Segment, Washington, 2015.............c.cccoeeiiiiiinn. 27
Figure 3-4 Residential Natural Gas Use by End Use, Washington, 2015.............cccoooviviiineiinnnnnn. 28
Figure 3-5 Residential Energy Intensity by End Use and Segment, Washington, 2015 (Annual
LN L=T 0 07 A L ) TR 28
Figure 3-6 Residential Natural Gas Use by Segment, Idaho, 2015.........ccccooeviiiiiiiiiiiiiiiiince, 30
Figure 3-7 Residential Natural Gas Use by End Use, Idaho, 2015...........cccooviiiiiiiiiiiiciieeee, 30
Figure 3-8 Residential Energy Intensity by End Use and Segment, Idaho, 2015 (Annual
TREIMISIHH) e e ettt et e 31
Figure 3-9 Commercial Natural Gas Use by Segment, Washington, 2015 ..........cc..occiiveeennnnnn. 33
Figure 3-10 Commercial Sector Natural Gas Use by End Use, Washington, 2015...................... 33
Figure 3-11 Commercial Energy Usage Intensity by End Use and Segment, Washington, 2015
(ANNUAI TREIMIS/SO. FL) ciiiiiiiii e e e e e s 34
Figure 3-12 Commercial Natural Gas Use by Segment, Idaho, 2015 ..........ccccooiiiiiiiiiiiiiineeenine, 36
Figure 3-13 Commercial Sector Natural Gas Use by End Use, Idaho, 2015..........ccc.oceeviiiieennnnnn. 36
Figure 3-14 Commercial Energy Usage Intensity by End Use and Segment, Idaho, 2015 (Annual
TR EIIMIS/ SO . Fb) ittt ettt et 37
Figure 3-15 Industrial Natural Gas Use by End Use, Washington, 2015............c.cocciviiiiiiiiniiineen. 38
Figure 3-16 Industrial Natural Gas Use by End Use, Idaho, 2015........ccccoiiiiiiiiiiiiiiiee, 40
Figure 4-1 Baseline Projection Summary by Sector, Washington (dekatherms) ....................... 42
Figure 4-2 Baseline Projection Summary by Sector, Idaho (dekatherms) .........ccccoooeviiiiiinnnnnn. 43
Figure 4-3 Residential Baseline Projection by End Use, Washington (dekatherms).................. 44
Figure 4-4 Residential Baseline Projection by End Use, Idaho (dekatherms)...........ccccceeeeennnnne. 45
Figure 4-5 Commercial Baseline Projection by End Use, Washington (dekatherms) ............... 46
Figure 4-6 Commercial Baseline Projection by End Use, Idaho (dekatherms) ................c........ a7
Figure 4-7 Industrial Baseline Projection by End Use, Washington (dekatherms) ..................... 48
Figure 4-8 Industrial Baseline Projection by End Use, Idaho (dekatherms) ........cc....ccoeiviiinnnnnn. 49

Figure 5-1 Summary of Energy Efficiency Potential as % of Baseline Projection, Washington
(o 121362 1A g L= 1 0 ) PP 52

Figure 5-2 Baseline Projection and Energy Efficiency Forecasts, Washington (dekatherms) .52

Figure 5-3 Cumulative UCT Achievable Economic Potential by Sector, Washington (% of Total)

....................................................................................................................................... 53
Figure 5-4 Summary of Energy Efficiency Potential as % of Baseline Projection, Idaho

(AEKATNEIINS) et ettt ettt e 55
Figure 5-5 Summary of Energy Efficiency Potential as % of Baseline Projection, Idaho

(o 12136 1A g L= 1 0 1) PP 55
Applied Energy Group * www.appliedenergygroup.com | v
Avista Corp 2018 Natural Gas IRP Appendix 125

Page 129 of 829



Exh. JM-2

Figure 5-6 Cumulative UCT Achievable Economic Potential by Sector, Idaho (% of Total) ...56
Figure 6-1 Residential Energy Conservation by Case, Washington (dekatherms) ................... 57
Figure 6-2 Residential UCT Achievable Economic Potential — Cumulative Savings by End Use,
Washington (dekatherms, % Of tOTaAl) ......ccoovuiiiiiiiiii e 58
Figure 6-3 Residential Energy Conservation by Case, Idaho (dekatherms) ...........c....co.co. 60
Figure 6-4 Residential UCT Achievable Economic Potential - Cumulative Savings by End Use,
Idaho (dekatherms, % Of tOtal) ........covriiiiiiiii e 61
Figure 6-5 Commercial Energy Conservation by Case, Washington (dekatherms) ................ 63
Figure 6-6 Commercial UCT Achievable Economic Potential - Cumulative Savings by End Use,
Washington (dekatherms, % Of tOTaAl) .......coouviiiiiiii e 64
Figure 6-7 Commercial Energy Conservation by Case, Idaho (dekatherms)........................... 66
Figure 6-8 Commercial UCT Achievable Economic Potential — Cumulative Savings by End Use,
Idaho (dekatherms, % Of tOtal) ........cooviiiiiiii e 67
Figure 6-9 Industrial Energy Conservation Potential, Washington (dekatherms) ..................... 69
Figure 6-10 Industrial UCT Achievable Economic Potential - Cumulative Savings by End Use,
Washington (dekatherms, % of total) ........coooviiiiiiiii e 70
Figure 6-11 Industrial Energy Conservation Potential, [daho (dekatherms) ..............ccccoeviiinnnn.n. 72
Figure 6-12 Industrial UCT Achievable Economic Potential - Cumulative Savings by End Use,
Idaho (dekatherms, % Of tOtal) .......ocoviiiiiiii e 73
Applied Energy Group * www.appliedenergygroup.com | vi
Avista Corp 2018 Natural Gas IRP Appendix 126

Page 130 of 829



Exh. JM-2

LIST OF TABLES

Table ES-1  Washington Conservation Potential by Case, Selected Years (dekatherms) ........... i
Table ES-2 Idaho Conservation Potential by Case, Selected Years (dekatherms)..................... ii

Table 1-1 Explanation of Abbreviations and ACIONYMS .......ccouiiiiiiiiiiiei e 4
Table 2-1 Overview of Avista Analysis Segmentation Scheme ..............ccooviiiiiiie e 9
Table 2-2 Example Equipment Measures for Direct Fuel Furnace - Single-Family Home,

ATz ] T e | (o] o I PSPPI 13
Table 2-3 Example Non-Equipment Measures — Existing Single Family Home, Washington ...14
Table 2-4 Number of Measures Evaluated ..o 14
Table 2-5 Data Applied for the Market Profil@s ........ccooiiiiiiiiie e, 20
Table 2-6 Data Applied for the Baseline Projection in LOQdMAP ........cccooooviiiiiiiiiiii, 21
Table 2-7 Residential Natural Gas Equipment Federal Standards............ccocoevieviiiiiiiiiieeeiinnnnn. 22
Table 2-8 Commercial and Industrial Natural Gas Equipment Standards ..............cccooeveeennnnnn. 22
Table 2-9 Data Inputs for the Measure Characteristics in LOQdMAP .........cccooveiiiiiiiiiiiineceinnnn. 23
Table 3-1 Avista Sector Control Totals, Washington, 2015..........ccccoiiiiiiiiiii e 25
Table 3-2 Avista Sector Control Totals, [daho, 2015, ... 26
Table 3-3 Residential Sector Control Totals, Washington, 2015 ...........cccooviiiiiiiiiiiiiceee 27
Table 3-4 Average Market Profile for the Residential Sector, 2015 .........ccoooviiiiiiiiiiieniiiineecenn. 29
Table 3-5 Residential Sector Control Totals, I[daho, 2015 ........ccooviiiiiiiiiii e 29
Table 3-6 Average Market Profile for the Residential Sector, 2015 ........cccoviviiiiiiiiiiieeiiiieeeeenn, 31
Table 3-7 Commercial Sector Control Totals, Washington, 2015...........cccceeiiiiiiiiiniiiiiieeeie, 32
Table 3-8 Average Market Profile for the Commercial Sector, Washington, 2015 ................. 34
Table 3-9 Commercial Sector Control Totals, l[daho, 2015 ... 35
Table 3-10 Average Market Profile for the Commercial Sector, Idaho, 2015..................ccoenee. 37
Table 3-11  Industrial Sector Control Totals, Washington, 2015...........ccccoiiiiiiiiiiiii e 38
Table 3-12 Average Natural Gas Market Profile for the Industrial Sector, Washington, 2015..39
Table 3-13  Industrial Sector Control Totals, |[daho, 2015.........cccoviiiiiiiiiie e 39
Table 3-14 Average Natural Gas Market Profile for the Industrial Sector, Washington, 2015..40
Table 4-1 Baseline Projection Summary by Sector, Washington, Selected Years (dekatherms)

....................................................................................................................................... 42
Table 4-2 Baseline Projection Summary by Sector, Idaho, Selected Years (dekatherms) ..... 43
Table 4-3 Residential Baseline Projection by End Use, Washington (dekatherms).................. 44
Table 4-4 Residential Baseline Projection by End Use, Idaho (dekatherms)..........c...ccoooeeuneee. 45
Table 4-5 Commercial Baseline Projection by End Use, Washington (dekatherms) ............... 46
Table 4-6 Commercial Baseline Projection by End Use, Idaho (dekatherms) ...............c......... 47
Table 4-7 Industrial Baseline Projection by End Use, Washington (dekatherms) ..................... 48
Table 4-8 Industrial Baseline Projection by End Use, Idaho (dekatherms) ............ccooooiii. 49
Table 5-1 Summary of Energy Efficiency Potential, Washington (dekatherms) ...........c.......... 51
Table 5-2 Cumulative UCT Achievable Economic Potential by Sector, Washington, Selected

Years (AeKathNerms) ... e e 53
Table 5-3 Summary of Energy Efficiency Potential, Idaho (dekatherms)..........c.cccooiiviiinnnins 54
Applied Energy Group * www.appliedenergygroup.com | vii
Avista Corp 2018 Natural Gas IRP Appendix 127

Page 131 of 829



Exh. JM-2

Table 5-4 Cumulative UCT Achievable Economic Potential by Sector, Idaho, Selected Years
(o 12136 A a1 o 1 0 1) PSP 56
Table 6-1 Residential Energy Conservation Potential Summary, Washington (dekatherms) .57
Table 6-2 Residential Top Measures in 2018 and 2019, UCT Achievable Economic Potential,
Washington (dekatherms) ... e e 59
Table 6-3 Residential Energy Conservation Potential Summary, I[daho (dekatherms) ........... 60
Table 6-4 Residential Top Measures in 2018 and 2019, UCT Achievable Economic Potential,
[Aaho (AEKATNEIMIS) ...t 62
Table 6-5 Commercial Energy Conservation Potential Summary, Washington....................... 63
Table 6-6 Commercial Top Measures in 2018 and 2019, UCT Achievable Economic Potential,
Washington (dekatherms) ... e 65
Table 6-7 Commercial Energy Conservation Potential Summary, Idaho..................coocoeenn. 66
Table 6-8 Commercial Top Measures in 2018 and 2019, UCT Achievable Economic Potential,
[AAho (AEKATNEIMIS) ..t 68
Table 6-9 Industrial Energy Conservation Potential Summary, Washington (dekatherms) ....69
Table 6-10 Industrial Top Measures in 2018 and 2019, UCT Achievable Economic Potential,
Washington (AeKatNErMS) ...t 71
Table 6-11 Industrial Energy Conservation Potential Summary, Idaho (dekatherms)............... 72
Table 6-12  Industrial Top Measures in 2018 and 2019, UCT Achievable Economic Potential, Idaho
(AEKATNEIIMNIS) et ettt et 74
Table 7-1 Comparison of Avista’s Washington Residential Programs with 2018 UCT Achievable
Economic Potential (dekatherms) ..o e 76
Table 7-2 Comparison of Avista’s Washington Nonresidential Accomplishments with 2018 UCT
Achievable Economic Potential (dekatherms) .......ccccooeeiiiiiiiiniiii e, 77
Table 7-3 Comparison of Avista’s Idaho Residential Programs with 2018 UCT Achievable
Economic Potential (dekatherms) ..o 78
Table 7-4 Comparison of Avista’s Idaho Nonresidential Accomplishments with 2018 UCT
Achievable Economic Potential (dekatherms) .......ccccoooeiiiiiiiiiiii e, 79
Table 8-1 Comparison of Avista’s Residential UCT Achievable Economic Potential between the
2016 and 2018 CPAS (AdeKathermsS) ... ... 80
Table 8-2 Comparison of Avista's Nonresidential UCT Achievable Economic Potential between
the 2016 and 2018 CPAS (AeKatNerms) ......ccouuiiiiiiiiieii et 81
Applied Energy Group * www.appliedenergygroup.com | wviii
Avista Corp 2018 Natural Gas IRP Appendix 128

Page 132 of 829



Exh. JM-2

1
INTRODUCTION

This report documents the results of the Avista Utilities 2018-2038 Conservation Potential Assessment
(CPA) as well as the steps followed in its completion. Throughout this study, AEG worked with Avista to
understand the baseline characteristics of their service territory, including a detailed understanding of
energy consumption in the territory, the assumptions and methodologies used in Avista's official load
forecast, and recent programmatic accomplishments. Adapting methodologies consistent with the
Northwest Power and Conservation Council's (Council’s) Seventh Conservation and Electric Power Plan?
for natural gas studies, AEG then developed an independent estimate of achievable, cost-effective EE
potential within Avista’s service territory between 2018 and 2038.

Goals of the Conservation Potential Assessment

The first primary objective of this study was to develop independent and credible estimates of EE potential
achievably available within Avista's service territory using accepted regional inputs and methodologies.
This included estimating technical, achievable technical, then achievable economic potential, using the
Council's ramp rates as the starting point for all achievability assumptions, leveraging Northwest Energy
Efficiency Alliance’s (NEEA's) market research initiatives, and utilizing assumptions consistent with Seventh
Plan supply curves and RTF measure workbooks when appropriate for use in natural gas planning studies.

Additionally, the CPA is intended to support the design of programs to be implemented by Avista during
the upcoming years. One output of the LoadMAP model is a comprehensive summary of measures. This
summary documents input assumptions and sources on a per-unit value, program applicability and
achievability (ramp rates), and potential results (units, incremental potential, and cumulative potential) as
well as cost-effectiveness at the UCT and TRC levels. This summary was developed in collaboration with
Avista and refined throughout the project.

Finally, this study was developed to provide EE inputs into Avista’s Integrated Resource Planning (IRP)
process. To this end, AEG developed detailed achievable economic EE inputs by measure for input into
Avista’'s SENDOUT planning model under the utility cost test (UCT). These inputs are highly customizable
and provide potential estimates at the state level by measure and end use. We present a map of Avista’s
service territory in Figure 1-1.

1 "Seventh Northwest Conservation and Electric Power Plan.” Northwest Power & Conservation Council, February 10, 2015.
http://www.nwcouncil.org/energy/powerplan/7/plan
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Figure 1-1 Avista’s Service Territory (courtesy Avista)

Summary of Report Contents

The document is divided into seven additional chapters, summarizing the approach, assumptions, and
results of the EE potential analysis. We describe each section below:

Volume 1, Final Report:

Analysis Approach and Data Development. Detailed description of AEG's approach to conducting
Avista’s 2018-2038 Natural Gas CPA and documentation of primary and secondary sources used.

Market Characterization and Market Profiles. Characterization of Avista's service territory in the base
year of the study, 2015, including total consumption, number of customers and market units, and
energy intensity. This also includes a breakdown of the energy consumption for residential,
commercial, and eligible industrial customers by end use and technology.

Baseline Projection. Projection of baseline energy consumption under a naturally occurring efficiency
case, described at the end-use level. The LoadMAP models were first aligned with actual sales and
Avista’s official, weather-normalized econometric forecast and then varied to include the impacts of
future federal standards, ongoing impacts of energy codes, such as the 2015 Washington State Energy
Code on new construction, and future technology purchasing decisions.

Overall Energy Efficiency Potential. Summary of EE potential for Avista’s Washington and Idaho service
territories for selected years between 2018 and 2038.

Sector-Level Energy Efficiency Potential. Summary of EE potential for each market sector within Avista’s
service territory, including residential, commercial, and eligible industrial customers for both
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Washington and Idaho. This section includes a more detailed breakdown of potential by measure type,
vintage, market segment, end use, and state.

Comparison with Current Programs Detailed comparison of potential with Avista’s 2016 CPA and
current Avista programs, including new opportunities for potential.

Comparison with 2016 CPA Detailed comparison of potential with Avista's 2016 CPA, conducted by
AEG.

Volume 2, Appendices:

Market Profiles. Detailed market profiles for each market segment. Includes equipment saturation,
unit energy consumption or energy usage index, energy intensity, and total consumption.

Customer Adoption Factors. Documentation of the ramp rates used in this analysis. These were
adapted from the Seventh Plan electrical power conservation supply curve workbooks for use in the
estimation of achievable natural gas potential.

Measure List. Contained in a separate spreadsheet accompanying delivery of this report. List of
measures, along with example baseline definitions and efficiency options by market sector analyzed.

Detailed Measure Assumptions. Contained in a separate spreadsheet accompanying delivery of this
report. This dataset provides input assumptions, measure characteristics, cost-effectiveness results,
and potential estimates for each measure permutation analyzed within the study.
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Abbreviations and Acronyms

Throughout the report we use several abbreviations and acronyms. Table 1-1 shows the abbreviation or
acronym, along with an explanation.

Table 1-1 Explanation of Abbreviations and Acronyms

Acronym Explanation

AEO Annual Energy Outlook forecast developed by EIA
B/C Ratio Benefit to Cost Ratio

BEST AEG’s Building Energy Simulation Tool

BPA Bonneville Power Administration

C&I Commercial and Industrial
CBSA NEEA’s 2014 Commercial Building Stock Assessment

Council Northwest Power and Conservation Council (NWPCC)

DHW Domestic Hot Water

DSM Demand Side Management

EE Energy Efficiency

EIA Energy Information Administration

EUL Estimated Useful Life

EUI Energy Usage Intensity
HVAC Heating Ventilation and Air Conditioning

IFSA NEEA’s 2014 Industrial Facilities Site Assessment
IRP Integrated Resource Plan
LoadMAP AEG’s Load Management Analysis and Planning™ tool

NEEA Northwest Energy Efficiency Alliance
Oo&M Operations and Maintenance
RBSA NEEA’s 2012 Residential Building Stock Assessment
RTF Regional Technical Forum

RVT Resource Value Test

TRC Total Resource Cost test

UcT Utility Cost Test

UEC Unit Energy Consumption

UES Unit Energy Savings
WSEC 2015 Washington State Energy Code
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2
ANALYSIS APPROACH AND DATA DEVELOPMENT

This section describes the analysis approach taken for the study and the data sources used to develop the
potential estimates.

Overview of Analysis Approach

To perform the potential analysis, AEG used a bottom-up approach following the major steps listed below.
We describe these analysis steps in more detail throughout the remainder of this chapter.

1. Performed a market characterization to describe sector-level natural gas use for the residential,
commercial, and industrial sectors for the base year, 2015. This included extensive use of Avista data
and other secondary data sources from NEEA and the Energy Information Administration (EIA).

2. Developed a baseline projection of energy consumption by sector, segment, end use, and
technology for 2016 through 2038.

3. Defined and characterized several hundred EE measures to be applied to all sectors, segments, and
end uses.

4. Estimated technical, achievable technical, and achievable economic energy savings at the measure
level for 2018-2038. Achievable economic potential was assessed using both the UCT and TRC
screens.

Comparison with Northwest Power & Conservation Council Methodology

It is important to note the Council's methodology was developed for, and used, in electric CPAs. Natural
gas impacts are typically assessed when they overlap with electricity measures (e.g. gas water heating
impacts in an electrically heated “Built Green Washington” home). The Council’'s ramp rates were also
developed with electric utility DSM programs in mind. Electricity is the primary focus of the regionwide
potential assessed in the Council’s Plans. Although Avista is a dual-fuel utility, this study focuses on natural
gas measures and programs, which exhibit noticeable differences from electric programs, notably
regarding avoided costs. To account for this, AEG adapted Council methodologies in some cases, rather
than using them directly from the source. This is especially relevant in the development of ramp rates
when achievability was determined to not be applicable to a specific natural gas measure or program. We
discuss this in Section 7 of this report.

A primary objective of the study was to estimate natural gas potential consistent with the Northwest Power
& Conservation Council's (NWPCC) analytical methodologies and procedures for electric utilities. While
developing Avista's 2018-2038 CPA, the AEG team relied on an approach vetted and adapted through the
successful completion of CPAs under the Council’s Fifth, Sixth, and now Seventh Power Plans. Among
other aspects, this approach involves using consistent:

Data sources: Avista surveys, regional surveys, market research, and assumptions
Measures and assumptions: Avista TRM, Seventh Plan supply curves and RTF work products
Potential factors: Seventh Plan ramp rates

Levels of potential: technical, achievable technical, and achievable economic
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Cost-effectiveness approaches: assessed potential under the UCT as well as Council's TRC method,
including non-energy impacts (and non-gas energy impacts) which may be quantified and monetized
as well as O&M impacts within the TRC

Conservation credits: applied a 10% conservation credit to avoided energy costs for energy benefits
was applied to the TRC calculation

LoadMAP Model

For this analysis, AEG used its Load Management Analysis and Planning tool (LoadMAP™) version 5.0 to
develop both the baseline projection and the estimates of potential. AEG developed LoadMAP in 2007
and has enhanced it over time, using it for the EPRI National Potential Study and numerous utility-specific
forecasting and potential studies since. Built in Excel, the LoadMAP framework (see Figure 2-1) is both
accessible and transparent and has the following key features.

Embodies the basic principles of rigorous end-use models (such as EPRI's Residential End-Use Energy
Planning System (REEPS) and Commercial End-Use Planning System (COMMEND)) but in a more
simplified, accessible form.

Includes stock-accounting algorithms that treat older, less efficient appliance/equipment stock
separately from newer, more efficient equipment. Equipment is replaced according to the measure life
and appliance vintage distributions defined by the user.

Balances the competing needs of simplicity and robustness by incorporating important modeling
details related to equipment saturations, efficiencies, vintage, and the like, where market data are
available, and treats end uses separately to account for varying importance and availability of data
resources.

Isolates new construction from existing equipment and buildings and treats purchase decisions for
new construction and existing buildings separately. This is especially relevant in the state of
Washington where the 2015 WSEC substantially enhances the efficiency of the new construction
market.

Uses a simple logic for appliance and equipment decisions. Other models available for this purpose
embody complex customer choice algorithms or diffusion assumptions, and the model parameters
tend to be difficult to estimate or observe and sometimes produce anomalous results that require
calibration or even overriding. The LoadMAP approach allows the user to drive the appliance and
equipment choices year by year directly in the model. This flexible approach allows users to import
the results from diffusion models or to input individual assumptions. The framework also facilitates
sensitivity analysis.

Includes appliance and equipment models customized by end use. For example, the logic for water
heating is distinct from furnaces and fireplaces.

Can accommodate various levels of segmentation. Analysis can be performed at the sector level (e.g.,
total residential) or for customized segments within sectors (e.g., housing type, state, or income level).

Natively outputs model results in a detailed line-by-line summary file, allowing for review of input
assumptions, cost-effectiveness results, and potential estimates at a granular level. Also allows for the
development of IRP supply curves, both at the achievable technical and achievable economic potential
levels.
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Consistent with the segmentation scheme and the market profiles we describe below, the LoadMAP model
provides projections of baseline energy use by sector, segment, end use, and technology for existing and
new buildings. It also provides forecasts of total energy use and energy -efficiency savings associated with
the various types of potential.?

Figure 2-1 LoadMAP Analysis Framework
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Definitions of Potential

Before we delve into the details of the analysis approach, it is important to define what we mean when
discussing energy efficiency (EE) potential. In this study, the savings estimates are developed for three
types of potential: technical potential, economic potential, and achievable potential. These are developed
at the measure level, and results are provided as savings impacts over the 21-year forecasting horizon.
The various levels are described below.

Technical Potential is defined as the theoretical upper limit of EE potential. It assumes customers
adopt all feasible measures regardless of their cost. At the time of existing equipment failure,
customers replace their equipment with the most efficient option available. In new construction,
customers and developers also choose the most efficient equipment option.

Technical potential also assumes the adoption of every other available measure, where technically
feasible. For example, it includes installation of high-efficiency windows in all new construction
opportunities and furnace maintenance in all existing buildings with installed furnaces. These retrofit
measures are phased in over a number of years to align with the stock turnover of related equipment
units, rather than modeled as immediately available all at once.

2 The model computes energy forecasts for each type of potential for each end use as an intermediate calculation. Annual-energy savings
are calculated as the difference between the value in the baseline projection and the value in the potential forecast (e.g., the technical
potential forecast).
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Achievable Technical Potential refines technical potential by applying customer participation
rates that account for market barriers, customer awareness and attitudes, program maturity, and other
factors that affect market penetration of conservation measures. The customer adoption rates used
in this study were the ramp rates developed for the Northwest Power & Conservation Council’s
Seventh Plan based on the electric-utility model, tailored for use in natural gas EE programs.

UCT Achievable Economic Potential further refines achievable technical potential by applying
an economic cost-effectiveness screen. In this analysis, primary cost-effectiveness is measured by the
utility cost test (UCT), which assesses cost-effectiveness from the utility’s perspective. This test
compares lifetime energy benefits to the costs of delivering the measure through a utility program,
excluding monetized non-energy impacts. These costs are the incentive, as a percent of incremental
cost of the given efficiency measure, relative to the relevant baseline course of action (e.g. federal
standard for lost opportunity and no action for retrofits), plus any administrative costs that are
incurred by the program to deliver and implement the measure. If the benefits outweigh the costs
(that is, if the UCT ratio is greater than 1.0), a given measure is included in the economic potential.

TRC Achievable Economic Potential is similar to UCT achievable economic potential in that it
refines achievable technical potential through cost-effectiveness analysis. The total resource cost (TRC)
test assesses cost-effectiveness from a combined utility and participant perspective. As such, this test
includes full measure costs but also includes non-energy impacts realized by the customer if
quantifiable and monetized. In addition to non-energy impacts, we assessed the impacts of non-gas
savings following Council methodology. This includes a calibration credit for space heating equipment
consumption to account for secondary heating equipment present in an average home as well as
other electric end-use impacts such as cooling and interior lighting as applicable on a measure -by-
measure basis. As a secondary screen, we include TRC results for comparative purposes.
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Market Characterization

Now that we have described the modeling tool and provided the definitions of the potential cases, the
first step in the actual analysis approach is market characterization. To estimate the savings potential from
energy-efficient measures, it is necessary to understand how much energy is used today and what
equipment is currently in service. This characterization begins with a segmentation of Avista‘s natural gas
footprint to quantify energy use by sector, segment, end-use application, and the current set of
technologies in use. For this we rely primarily on information from Avista, augmenting with secondary
sources as necessary.

Segmentation for Modeling Purposes

This assessment first defined the market segments (states, building types, end uses, and other dimensions)
that are relevant in Avista’s service territory. The segmentation scheme for this project is presented in
Table 2-1.

Table 2-7 Overview of Avista Analysis Segmentation Scheme
Dimension Segmentation Variable Description
0 State Washington and Idaho
1 Sector Residential, Commercial, Industrial

Residential: Single Family, Multifamily, Mobile Home, Low Income
Commercial: Office, Restaurant, Retail, Grocery, School, College,

2 Segment
& Health, Lodging, Warehouse, Miscellaneous

Industrial

3 Vintage Existing and new construction

a End uses Heating, secondary heating, water heating, food preparation, process,
and miscellaneous (as appropriate by sector)

5 Appliances/end uses and Technologies such as furnaces, water heaters, and process heating by

technologies application, etc.

Equipment efficiency levels Baseline and higher-efficiency options as appropriate for each
for new purchases technology

With the segmentation scheme defined, we then performed a high-level market characterization of natural
gas sales in the base year, 2015. This is the same year that the 2016 CPA began in. We started in this year
for consistency but aligned the forecast (and equipment purchases) in subsequent years with weather-
actual sales. This data was based on detailed baseline studies conducted by Avista as well as regional data
available. This information provided control totals at a sector level for calibrating the LoadMAP model to
known data for the base-year.

Market Profiles

The next step was to develop market profiles for each sector, customer segment, end use, and technology.
A market profile includes the following elements:

Market size is a representation of the number of customers in the segment. For the residential sector,
the unit we use is number of households. In the commercial sector, it is floor space measured in square
feet. For the industrial sector, it is number of employees.
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Saturations indicate the share of the market that is served by a particular end-use technology. Three
types of saturation definitions are commonly used:

0 The conditioned space approach accounts for the fraction of each building that is conditioned by
the end use. This applies to cooling and heating end uses.

0 The whole-building approach measures shares of space in a building with an end use regardless
of the portion of each building that is served by the end use. Examples are commercial
refrigeration and food service, and domestic water heating and appliances.

0 The 100% saturation approach applies to end uses that are generally present in every building or
home and are simply set to 100% in the base year.

UEC (Unit Energy Consumption) or EUl (Energy Usage Index) define consumption for a
given technology. UEC represents the amount of energy a given piece of equipment is expected to
use in one year. EUl is a UEC indexed to a non-building market unit, such as per square foot or per
employee)

0 These are indices that refer to a measure of average annual energy use per market unit (home,
floor space, or employee in the residential, commercial, and industrial sector, respectively) that
are served by an end-use technology. UECs and EUls embody an average level of service and
average equipment efficiency for the market segment.

Annual energy intensity for the residential sector represents the average energy use for the
technology across all homes in 2015. It is computed as the product of the saturation and the UEC and
is defined as therms/household for natural gas. For the commercial and industrial sectors, intensity,
computed as the product of the saturation and the EUI, represents the average use for the technology
across all floor space or all employees in the base year.

Annual usage is the annual energy used by each end-use technology in the segment. It is the
product of the market size and intensity and is quantified in therms or dekatherms.

The market characterization results and the market profiles are presented in Section 3 and Appendix A.

Baseline Projection

The next step was to develop the baseline projection of annual natural gas use for 2016 through 2038 by
customer segment and end use in the absence of new utility energy efficiency programs.

We first aligned with Avista’s official forecast. AEG incorporated assumptions and data utilized in the
official utility forecast. Avista’s heating degree days (base 65°F) were incorporated into the LoadMAP
model to align the baseline projection with the official utility forecast. We calibrated to actual sales when
available.

The end-use projection includes impacts of future federal standards that were effective as of December
2017, which drive energy consumption down through the study period.

Naturally occurring energy conservation, that is, energy conservation that is realized within the service
area independent of utility-sponsored programs, is incorporated into the baseline projection consistent
with the US Energy Information Administration’s Annual Energy Outlook for the Pacific region. Results of
the primary market research were used to calibrate these assumptions to ensure the secondary sources
were relevant to Avista customers. For example, some customers will purchase and install energy
conservation measures that are available in the market without a utility incentive.
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As such, the baseline projection is the foundation for the analysis of savings in future conservation cases
and scenarios as well as the metric against which potential savings are measured.

Inputs to the baseline projection include:

Current economic growth forecasts (i.e., customer growth, changes in weather (Heating Degree Day,
base-65°F (HDD65) normalization))

Trends in fuel shares and equipment saturations
Existing and approved changes to building codes and equipment standards

We present the baseline projection results for the system as a whole, and for each sector in Section 4.

Energy Efficiency Measure Development

This section describes the framework used to assess the savings, costs, and other attributes of energy
efficiency measures. These characteristics form the basis for measure-level cost-effectiveness analyses as
well as for determining measure-level savings. For all measures, AEG assembled information to reflect
equipment performance, incremental costs, and equipment lifetimes. This information combined with
Avista’s avoided cost data informs the economic screens that determine economically feasible measures.
In this section, AEG would like to acknowledge the work of the Avista team in detailed measure
assumptions specific to the territory and region within the Avista TRM, which was provided at the outset
of this study.

Figure 2-2 outlines the framework for measure characterization analysis. First, the list of measures is
identified; each measure is then assigned an applicability for each market sector and segment and
characterized with appropriate savings, costs and other attributes; then the cost-effectiveness screening
is performed. Avista provided feedback during each step of the process to ensure measure assumptions
and results lined up with programmatic experience.

We compiled a robust list of conservation measures for each customer sector, drawing upon Avista’s TRM
and program experience, AEG’s own measure databases and building simulation models, and secondary
sources, primarily the Regional Technical Forum’s (RTF) UES measure workbooks and the Seventh Plan’s
electric power conservation supply curves. This universal list of measures covers all major types of end-
use equipment, as well as devices and actions to reduce energy consumption.
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Figure 2-2 Approach for ECM Assessment
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The selected measures are categorized into two types according to the LoadMAP modeling taxonomy:
equipment measures and non-equipment measures.

Equipment measures are efficient energy-consuming pieces of equipment that save energy by
providing the same service with a lower energy requirement than a standard unit. An example is an
ENERGY STAR® residential water heater (UEF 0.64) that replaces a standard efficiency water heater
(UEF 0.58). For equipment measures, many efficiency levels may be available for a given technology,
ranging from the baseline unit (often determined by a code or standard) up to the most efficient
product commercially available. These measures are applied on a stock-turnover basis, and in general,
are referred to as lost opportunity (LO) measures by the Council because once a purchase decision is
made, there will not be another opportunity to improve the efficiency of that equipment item until its
effective useful life (EUL) is reached once again.

Non-equipment measures save energy by reducing the need for delivered energy, but do not
necessarily involve replacement or purchase of major end-use equipment (such as a furnace or water
heater). Measure installation is not tied to a piece of equipment reaching end of useful life, so these
are generally categorized as “retrofit” measures. An example would be low-flow showerheads that
modify a household’s hot water consumption. The existing showerheads can be achievably replaced
without waiting for the existing showerhead to malfunction, and saves energy used by the water
heating equipment. Non-equipment measures typically fall into one of the following categories:

0 Building shell (windows, insulation, roofing material)
0 Equipment controls (smart thermostats, water heater setback)

0 Whole-building design (ENERGY STAR homes)
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0 Retrocommissioning and strategic energy management

We developed a preliminary list of efficient measures, which was distributed to Avista's project team for
review. Once we assembled the list of measures, the AEG team assessed their energy-saving
characteristics. For each measure, we also characterized incremental cost, service life, non-energy impacts,
and other performance factors. Following the measure characterization, we performed an economic
screening of each measure, which serves as the basis for developing the economic and achievable
potential scenarios.

Representative Measure Data Inputs

To provide an example of measure data, Table 2-2 and Table 2-3 present examples of the detailed data
inputs behind both equipment and non-equipment measures, respectively, for the case of residential
direct-fuel furnaces in single-family homes in Washington. Table 2-2 displays the various efficiency levels
available as equipment measures, as well as the corresponding effective useful life, energy usage, and
cost estimates. The columns labeled “On Market” and "Off Market” reflect equipment availability due to
codes and standards or the entry of new products to the market.

Table 2-2 Example Equipment Measures for Direct Fuel Furnace — Single-Family Home,
Washington
ooyt Uple Sepner Gemume o on ot
AFUE 80% 20 $1,955 517 2015 2023
AFUE 90% 20 $2,058 465 2015 2023
AFUE 92% 20 $2,099 453 2015 n/a
AFUE 95% 20 $2,778 438 2015 n/a
AFUE 98% 20 $3,035 423 2015 n/a
Convert to NG Heat Pump 20 $6,739 345 2015 n/a

Table 2-3 lists some of the non-equipment measures applicable to a direct-fuel furnace in an existing
single-family home. All measures are evaluated for cost effectiveness based on the lifetime benefits
relative to the cost of the measure. The total savings, costs, and monetized non-energy impacts are
calculated for each year of the study and depend on the base year saturation of the measure, the
applicability of the measure, and the savings as a percentage of the relevant energy end uses. We model
two flavors of most shell insulations measures. The first is the installation of insulation where there is none
(or very little). This applies to a small subset of the population (roughly 6% of the population is eligible
for this measure per RBSA 2011) but has large savings impacts. This percentage is low due to the impacts
of current Avista programs, strict Washington building codes, and naturally occurring efficiency. The
second is an insulation upgrade measure where homes with existing insulation below the threshold but
not classified as no insulation, may be upgraded to higher R-values. This applies to a much larger
percentage of the market.
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Table 2-3 Example Non-Equipment Measures — Existing Single Family Home, Washington®

Saturation Lifetime Measure Energy

End Use Measure Applicability

in 20154

rs Installed Cost Savings (%
(yrs) gs (%)

Insulation - Ceiling

Heating Installation 0% 6% 45 $1,280 31.3%
Heating Insulation — Ceiling Upgrade 20% 88% 45 $1,739 1.2%
Heating Ducting Repair and Sealing 15% 50% 20 $794 6.0%
Heating Windows - High Efficiency 89% 100% 45 $5,337 25.5%

Table 2-4 summarizes the number of measures evaluated for each segment within each sector.

Table 2-4 Number of Measures Fvaluated
Sector Total Measures Measure Permutations Measure Permutations
w/ 2 Vintages w/ All Segments & States
Residential 44 88 704
Commercial 52 104 2,080
Industrial 32 64 128
Total Measures Evaluated 128 256 2,912

Calculation of Energy Conservation Potential

The approach we used for this study to calculate the energy conservation potential adheres to the
approaches and conventions outlined in the National Action Plan for Energy-Efficiency (NAPEE) Guide for
Conducting Potential Studies.> This document represents credible and comprehensive industry best
practices for specifying energy conservation potential. Three types of potential were developed as part of
this effort: technical potential, achievable technical potential, and achievable economic potential (using
UCT and TRC). The calculation of technical potential is a straightforward algorithm which, as described
above, assumes that customers adopt all feasible measures regardless of their cost.

Stacking of Measures and Interactive Effects

An important factor when estimating potential is to consider interactions between measures when they
are applied within the same space. This is important to avoid double counting and could feasibly result in
savings at greater than 100% of equipment consumption if not properly accounted for.

This occurs at the population or system level, where multiple DSM actions must be stacked or layered on
top of each other in succession, rather than simply summed arithmetically. These interactions are
automatically handled within the LoadMAP models where measure impacts are stacked on top of each
other, modifying the baseline for each subsequent measure. We first compute the total savings of each
measure on a standalone basis, then also assign a stacking priority, based on levelized cost, to the
measures such that “integrated” or “stacked” savings will be calculated as a percent reduction to the

3 The applicability factors consider whether the measure is applicable to a particular building type and whether it is feasible to install the
measure. For instance, duct repair and sealing is not applicable to homes with zonal heating systems since there is no ductwork present
to repair.

4 Note that saturation levels reflected increase from their base year saturation as more measures are adopted.

5 National Action Plan for Energy Efficiency (2007). National Action Plan for Energy Efficiency Vision for 2025: Developing a Framework for
Change. www.epa.gov/eeactionplan.
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running total of baseline energy remaining in each end use after the previous measures have been applied.
This ensures that the available pie of baseline energy shrinks in proportion to the number of DSM
measures applied, as it would in reality. The loading order is based on the levelized cost of conserved
energy, such that the more economical measures that are more likely to be selected from a resource
planning perspective will be the first to be applied to the modeled population.

We also account for exclusivity of certain measure options when defining measure assumptions. For
instance, if an AFUE 95% furnace is installed in a single-family home, the model will not allow that same
home to install an AFUE 98% furnace, or any other furnace, until the newly installed AFUE 95% option has
reached its end of useful life. For non-equipment measures, which do not have a native applicability limit,
we define base saturations and applicabilities such that measures do not overlap. For example, we model
two flavors of ceiling insulation. The first assumes the installation of insulation where there previously was
none. The second upgrades pre-existing insulation if it falls under a certain threshold. We used regional
market research data to ensure exclusivity of these two options. NEEA's 2014 RBSA contains information
on average R-values of insulation installed. The AEG team used this data to define the percent of homes
that could install one measure, but not the other.

Estimating Customer Adoption

Once the technical potential is established, estimates for the market adoption rates for each measure are
applied that specify the percentage of customers that will select the highest—efficiency economic option.
This phases potential in over a more realistic time frame that considers barriers such as imperfect
information, supplier constraints, technology availability, and individual customer preferences. The intent
of market adoption rates is to establish a path to full market maturity for each measure or technology
group and ensure resource planning does not overstep acquisition capabilities. We adapted the Northwest
Power and Conservation Council's Seventh Plan ramp rates to develop these achievability factors for each
measure. Applying these ramp rates as factors leads directly to the achievable technical potential.

Screening Measures for Cost-Effectiveness

With achievable technical potential established, the final step is to apply an economic screen and arrive
at the subset of measures that are cost-effective and ultimately included in achievable economic potential.

LoadMAP performs an economic screen for each individual measure in each year of the planning horizon.
This study uses the UCT test as the primary cost-effectiveness metric, which compares the lifetime hourly
energy benefits of each applicable measure with the incentive and administrative costs incurred by the
utility. The lifetime benefits are calculated by multiplying the annual energy savings for each measure by
Avista’'s avoided costs and discounting the dollar savings to the present value equivalent. Lifetime costs
represent incremental measure cost. The analysis uses each measure's values for savings, costs, and
lifetimes that were developed as part of the measure characterization process described above.

The LoadMAP model performs this screening dynamically, considering changing savings and cost data
over time. Thus, some measures pass the economic screen for some, but not all, of the years in the
forecast.

It is important to note the following about the economic screen:

e The economic evaluation of every measure in the screen is conducted relative to a baseline
condition. For instance, in order to determine the therm savings potential of a measure,
consumption with the measure applied must be compared to the consumption of a baseline
condition.

Applied Energy Group * www.appliedenergygroup.com | 15

Avista Corp 2018 Natural Gas IRP Appendix 143
Page 147 of 829



Exh. JM-2
2018 Avista Utilities Natural Gas Conservation Potential Assessment |

e The economic screening was conducted only for measures that are applicable to each building type
and vintage; thus, if a measure is deemed to be irrelevant to a building type and vintage, it is
excluded from the respective economic screen.

This constitutes the achievable economic potential and includes every program-ready opportunity for
conservation savings. Potential results are presented in Sections 4 and 5. Measure-level detail is available
as a separate appendix to this report.

Data Development

This section details the data sources used in this study, followed by a discussion of how these sources
were applied. In general, data were adapted to local conditions, for example, by using local sources for
measure data and local weather for building simulations.

Data Sources

The data sources are organized into the following categories:
Avista-provided data
AEG's databases and analysis tools
Other secondary data and reports

Avista Data

Our highest priority data sources for this study were those that were specific to Avista, including the
primary market research conducted specifically for this study. This data is specific to Avista's service
territory and is an important consideration when customizing the model for Avista’s market. This is best
practice when developing CPA baselines when the data is available.

Avista customer account database. Avista provided billing data for development of customer
counts and energy use for each sector. This included a very detailed database of customer building
classifications which was instrumental in the development of segmentation.

Avista's 2013 GenPOP Residential Survey. In 2013, Avista hired The Cadmus Group to conduct a
residential saturation survey, which included results from 1,051 customers. The results of this survey
helped segment the residential sector and establish fuel and technology shares for the base year. This
data was very useful in developing a detailed estimate of energy consumption within Avista’s service
territory.

Load forecasts. Avista provided forecasts, by sector and state, of energy consumption, customer
counts, weather actuals for 2015 and 2017, as well as weather-normal HDD65s.

Economic information. Avista provided a discount rate as well as avoided cost forecasts consistent
with those utilized in the IRP.

Avista program data. Avista provided information about past and current programs, including
program descriptions, goals, and measure achievements to date.

Avista TRM. Avista provided a documented list of energy conservation measures and assumptions
considered within current programs. We utilized this as a primary source of measure information,
supplemented by Northwest data, AEG data, and secondary data as described below.
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Northwest Regional Data

The study utilized a variety of local data and research, including research performed by the Northwest
Energy Efficiency Alliance (NEEA) and analyses conducted by the Council. Most important among these
are:

Northwest Power and Conservation Council Seventh Plan and Regional Technical
Forum workbooks. To develop its Power Plan, the Council maintains workbooks with detailed
information about measures. This was used as a primary data source when Avista-specific program
data was not available, and the data was determined to be applicable to natural gas conservation
measures. The most recent data and workbooks available were used at the time of this study.

Northwest Energy Efficiency Alliance, 2011 Residential Building Stock Assessment
Single-Family, Market Research Report, http://neea.org/docs/reports/residential-building-stock-
assessment-single-family-characteristics-and-energy-use.pdf?sfvrsn=8

Northwest Energy Efficiency Alliance, 2011 Residential Building Stock Assessment:
Manufactured Home, Market Research Report, #E13-249, January 2013.
http://neea.org/docs/default-source/reports/residential-building-stock-assessment--manufactured-
homes-characteristics-and-energy-use.pdf?sfvrsn=8

Northwest Energy Efficiency Alliance, 2011 Residential Building Stock Assessment:
Multifamily, Market Research Report, #13-263, September 2013. http://neea.org/docs/default-
source/reports/residential-building-stock-assessment--multi-family-characteristics-and-energy-
use.pdf?sfvrsn=4

Northwest Energy Efficiency Alliance, 2014 Commercial Building Stock Assessment,
December 16, 2014, http://neea.org/docs/default-source/reports/2014-cbsa-final-report 05-dec-
2014.pdf?sfvrsn=12.

Northwest Energy Efficiency Alliance, 2014 Industrial Facilities Site Assessment,
December 29, 2014, http://neea.org/resource-center/regional-data-resources/industrial-facilities-
site-assessment

Since Avista's GenPOP survey contained detailed appliance saturations, the 2011 RBSA was used more for
benchmarking and comparative purposes, rather than as a primary source of data. The NEEA surveys were
used extensively to develop base saturation and applicability assumptions for many of the non-equipment
measures within the study. It is worth noting that NEEA's 2016 RBSA was released during the drafting of
this report, following conclusion of analysis. This survey incorporates new market trends and building
characteristics and is expected to be a useful source of measure baseline saturations when updating this
CPA.

AEG Data

AEG maintains several databases and modeling tools that we use for forecasting and potential studies.
Relevant data from these tools has been incorporated into the analysis and deliverables for this study.

AEG Energy Market Profiles. For more than 10 years, AEG staff has maintained profiles of end-
use consumption for the residential, commercial, and industrial sectors. These profiles include market
size, fuel shares, unit consumption estimates, and annual energy use by fuel (natural gas and
electricity), customer segment and end use for 10 regions in the U.S. The Energy Information
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Administration surveys (RECS, CBECS and MECS) as well as state-level statistics and local customer
research provide the foundation for these regional profiles.

Building Energy Simulation Tool (BEST). AEG's BEST is a derivative of the DOE 2.2 building
simulation model, used to estimate base-year UECs and EUIs, as well as measure savings for the HVAC-
related measures.

AEG's Database of Energy Conservation Measures (DEEM). AEG maintains an extensive
database of measure data for our studies. Our database draws upon reliable sources including the
California Database for Energy Efficient Resources (DEER), the EIA Technology Forecast Updates —
Residential and Commercial Building Technologies — Reference Case, RS Means cost data, and
Grainger Catalog Cost data.

Recent studies. AEG has conducted more than 60 studies of EE potential in the last five years. We
checked our input assumptions and analysis results against the results from these other studies, both
within the region and across the country.

Other Secondary Data and Reports

Finally, a variety of secondary data sources and reports were used for this study. The main sources are
identified below.

Annual Energy Outlook. The Annual Energy Outlook (AEO), conducted each year by the U.S.
Energy Information Administration (EIA), presents yearly projections and analysis of energy topics. For
this study, we used data from the 2015 and 2017 AEQ.

American Community Survey. The US Census American Community Survey is an ongoing survey
that provides data every year on household characteristics. http://www.census.gov/acs/www/

Local Weather Data. Weather from NOAA's National Climatic Data Center for Spokane in
Washington and Coure d'Alene in Idaho were used where applicable.

EPRI End-Use Models (REEPS and COMMEND). These models provide the energy-use
elasticities we apply to prices, household income, home size, heating, and cooling.

Database for Energy Efficient Resources (DEER). The California Energy Commission and
California Public Utilities Commission (CPUC) sponsor this database, which is designed to provide
well-documented estimates of energy and peak demand savings values, measure costs, and effective
useful life (EUL) for the state of California. We used the DEER database to cross check the measure
savings we developed using BEST and DEEM.

Other relevant resources: These include reports from the Consortium for Energy Efficiency, the
EPA, and the American Council for an Energy-Efficient Economy. This also includes technical reference
manuals (TRMs) from other states. When using data from outside the region, especially weather-
sensitive data, AEG adapted assumptions for use within Avista's territory.
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Application of Data to the Analysis
We now discuss how the data sources described above were used for each step of the study.
Data Application for Market Characterization

To construct the high-level market characterization of natural gas consumption and market size units
(households for residential, floor space for commercial, and employees for industrial), we primarily used
Avista’s billing data as well as secondary data from AEG's Energy Market Profiles database.

Data Application for Market Profiles

The specific data elements for the market profiles, together with the key data sources, are shown in Table
2-5. To develop the market profiles for each segment, we used the following approach:

1. Develop control totals for each segment. These include market size, segment-level annual natural gas
use, and annual intensity. Control totals were based on Avista’s actual sales and customer-level
information found in Avista's customer billing database. We used the market profiles from the 2016
CPA as a starting point.

2. Develop existing appliance saturations and the energy characteristics of appliances, equipment, and
buildings using equipment flags within Avista’s billing data, NEEA's 2011 RBSA, 2014 CBSA, and 2014
IFSA, DOE's 2009 RECS, the 2015 and 2017 editions of the Annual Energy Outlook, AEG's Energy Market
Profile (EMP) for the Pacific region, and the American Housing Survey.

3. Ensure calibration to Avista control totals for annual natural gas sales in each sector and segment.
4. Compare and cross-check with other recent AEG studies.

5. Work with Avista staff to verify the data aligns with their knowledge and experience.
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Table 2-5

Model Inputs

Market size

Annual intensity

Appliance/equipment
saturations

UEC/EUI for each end-use
technology

Appliance/equipment age
distribution

Efficiency options for each
technology
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Data Applied for the Market Profiles

Description

Base-year residential dwellings, commercial
floor space, and industrial employment

Residential: Annual use per household
Commercial: Annual use per square foot
Industrial: Annual use per employee

Fraction of dwellings with an
appliance/technology

Percentage of C&I floor space/employment
with equipment/technology

UEC: Annual natural gas use in homes and
buildings that have the technology

EUl: Annual natural gas use per square
foot/employee for a technology in floor space
that has the technology

Age distribution for each technology

List of available efficiency options and annual
energy use for each technology

Key Sources

Avista 2015 actual sales
Avista customer account database

Avista customer account database
AEG’s Energy Market Profiles

AEO 2015 — Pacific Region

Other recent studies

Avista 2013 GenPOP Survey

2011 RBSA, 2014 CBSA and IFSA
2014 American Community Survey
AEG’s Energy Market Profiles

HVAC uses: BEST simulations using
prototypes developed for Avista

Engineering analysis

AEG DEEM

AEO 2015 - Pacific Region
Recent AEG studies

2011 RBSA, 2014 CBSA, and recent
AEG studies

Avista current program offerings
AEG DEEM

AEO 2015 through AEO 2017

CA DEER

Recent AEG studies
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Data Application for Baseline Projection

Table 2-6 summarizes the LoadMAP model inputs required for the baseline projection. These inputs are
required for each segment within each sector, as well as for new construction and existing
dwellings/buildings.

Table 2-6 Data Applied for the Baseline Projection in LoadMAP

Model Inputs Description Key Sources

Forecasts of new construction in

. . Avista load forecast
residential and C&l sectors

Customer growth forecasts

Shipment data from AEO and ENERGY
For each equipment/technology, STAR

purchase shares for each efficiency
level; specified separately for existing
equipment replacement and new
construction

AEO 2017 regional forecast
assumptions®

Equipment purchase shares for
baseline projection
Appliance/efficiency standards
analysis

Price elasticities, elasticities for other

. . EPRI’s REEPS and COMMEND models
variables (income, weather)

Utilization model parameters
In addition, assumptions were incorporated for known future equipment standards as of December 2017,
as shown in Table 2-7 and Table 2-8. The assumptions tables here extend through 2025, after which all
standards are assumed to hold steady.

5 We developed baseline purchase decisions using the Energy Information Agency's Annual Energy Outlook report (2017), which utilizes
the National Energy Modeling System (NEMS) to produce a self-consistent supply and demand economic model. We calibrated equipment
purchase options to match distributions/allocations of efficiency levels to manufacturer shipment data for recent years.
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lable 2-7 Residential Natural Gas Equipment Federal Standards”
Technology 2015 2017 2018 2019 2020 2021 2022 2023 2024 2025
Furnace — Direct Fuel AFUE 80% AFUE 92%*
Space Heating
Boiler — Direct Fuel AFUE 82% AFUE 84%
Secondary Heating Fireplace N/A
Water Heater <= 55 gal. UEF 0.58
Water Heating
Water Heater > 55 gal. UEF 0.76
Clothes Dryer CEF 3.30
Appliances
Stove/Oven N/A
Pool Heater TE 0.82
Miscellaneous
Miscellaneous N/A

* This code was originally set to take effect in 2021 but exempts smaller systems. The comment period was also extended into 2017 and the
standard will not take effect until at least 5 years after that has concluded. As a result, we modeled this standard coming online officially in 2024.

Table 2-8 Commercial and Industrial Natural Gas Equipment Standards
End Use Technology 2015 2017 2018 2019 2020 2021 2022 2023 2024 2025
Furnace AFUE 80% / TE 0.80
Cooling Boiler Average around AFUE 80% / TE 0.80 (varies by size)
Unit Heater Standard (intermittent ignition and power venting or automatic flue damper)
Water Heater Water Heating TE 0.80

" The assumptions tables here extend through 2025, after which all standards are assumed to hold steady.
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Energy Conservation Measure Data Application

Table 2-9 details the energy-efficiency data inputs to the LoadMAP model. It describes each input and
identifies the key sources used in the Avista analysis.

Table 2-9

Model Inputs

Energy Impacts

Costs

Measure Lifetimes

Applicability

On Market and Off
Market Availability

Data Inputs for the Measure Characteristics in LoadMAP

Description

The annual reduction in consumption attributable to each
specific measure. Savings were developed as a
percentage of the energy end use that the measure
affects.

Equipment Measures: Includes the full cost of purchasing
and installing the equipment on a per-household, per-
square-foot, or per employee basis for the residential,
commercial, and industrial sectors, respectively.
Non-Equipment Measures: Existing buildings — full
installed cost. New Construction - the costs may be either
the full cost of the measure, or as appropriate, it may be
the incremental cost of upgrading from a standard level
to a higher efficiency level.

Estimates derived from the technical data and secondary
data sources that support the measure demand and
energy savings analysis.

Estimate of the percentage of dwellings in the residential
sector, square feet in the commercial sector, or
employees in the industrial sector where the measure is
applicable and where it is technically feasible to
implement.

Expressed as years for equipment measures to reflect
when the equipment technology is available or no longer
available in the market.

Key Sources

Avista TRM

NWPCC workbooks, RTF
AEG BEST

AEG DEEM

AEO 2017

CA DEER

Other secondary sources

Avista TRM

NWPCC workbooks, RTF
AEG DEEM

AEO 2017

CA DEER

RS Means

Other secondary sources

Avista TRM

NWPCC workbooks, RTF
AEG DEEM

AEO 2017

CA DEER

Other secondary sources

2011 RBSA, 2014 CBSA

2015 WSEC for limitations on new

construction

AEG DEEM

CA DEER

Other secondary sources

AEG appliance standards and

building codes analysis
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Data Application for Cost-effectiveness Screening

To perform the cost-effectiveness screening, a number of economic assumptions were needed. All cost
and benefit values were analyzed as real dollars, converted from nominal provided by Avista. We applied
Avista’s long-term discount rate of 4.34% excluding inflation. LoadMAP is configured to vary this by market
sector (e.g. residential and commercial) if Avista develops alternative values in the future.

Estimates of Customer Adoption

To estimate the timing and rate of customer adoption in the potential forecasts, two sets of parameters
are needed:

Technical diffusion curves for non-equipment measures. Equipment measures are installed
when existing units fail. Non-equipment measures do not have this natural periodicity, so rather than
installing all available non-equipment measures in the first year of the projection (instantaneous
potential), they are phased in according to adoption schedules that generally align with the diffusion
of similar equipment measures. For this analysis, we used the Council’s retrofit ramp rates, “Retro”,
applied before the 85% achievability adjustment.

Customer adoption rates, also referred to as take rates or ramp rates, are applied to measures on
a year by year basis. These rates represent customer adoption of measures when delivered through a
best-practice portfolio of well-operated efficiency programs under a reasonable policy or regulatory
framework. Information channels are assumed to be established and efficient for marketing, educating
consumers, and coordinating with trade allies and delivery partners. The primary barrier to adoption
reflected in this case is customer preferences. Again, these are based on the ramp rates from the
Northwest Power and Conservation Council's Seventh Plan.

The ramp rates referenced above were adapted for use for assessing natural gas measure potential. We
describe this process in Section 7. The customer adoption rates used in this study are available in Appendix
B.
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3
MARKET CHARACTERIZATION AND MARKET PROFILES

In this section, we describe how customers in the Avista service territory use natural gas in the base year
of the study, 2015. It begins with a high-level summary of energy use across all sectors and then delves
into each sector in more detail.

Overall Energy Use Summary

Total natural gas consumption for all sectors for Avista's Washington territory in 2015 was 15,376,657
dekatherms. As shown in Figure 3-1and Table 3-1, the residential sector accounts for the largest share of
annual energy use at 60%, followed by the commercial sector at 37%. The industrial sector accounts for

3% of usage.

Figure 3-1 Sector-Level Natural Gas Use in Base Year 2015, Washington (annual therms, percent)

Industrial, 3%

Commercial, 37%

Residential, 60%

Table 3-1 Avista Sector Control Totals, Washington, 2015
Natural Gas o
Sector Use (dekatherms) 0@ L

Residential 9,186,242 60%

Commercial 5,734,759 37%

Industrial 455,656 3%

Total 15,376,657 100%
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Total natural gas consumption for all sectors for Avista’s [daho territory in 2015 was 7,215,664 dekatherms.
As shown in Figure 3-2 and Table 3-2, the residential sector accounts for the largest share of annual energy
use at 60%, followed by the commercial sector at 34%. The industrial sector accounts for 6% of usage.

Figure 3-2 Sector-Level Natural Gas Use in Base Year 2015, Idaho (annual therms, percent)
Industrial, 6%
Commercial, 34%
Residential, 60%
Table 3-2 Avista Sector Control Totals, Idaho, 2075
Natural Gas o
Sector Use (dekatherms) 0@ (L
Residential 4,303,387 60%
Commercial 2,456,621 34%
Industrial 455,656 6%
Total 7,215,664 100%
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Residential Sector

Washington Characterization

The total number of households and gas sales for the service territory were obtained from Avista's actual
sales for 2015. Details, including number of households and 2015 natural gas consumption for the
residential sector in Washington can be found in Table 3-3 below. In 2015, there were over 141,000
households in Avista’s Washington territory that used a total of nearly 9,186,242 dekatherms, resulting in
an average use per household of 650 therms per year. This is an important number for the calibration
process.

These values represent weather actuals for 2015 and were adjusted within LoadMAP to normal weather
using heating degree day, base 65°F, using data provided by Avista. 2015 was an exceptionally warm year,
which is reflected in lower than average consumption. When adjusting these values for normal weather in
2018, heating consumption increased significantly.

Table 3-3 Residential Sector Control Totals, Washington, 2075
Vimemse A e Cummes
Single Family 85,875 6,014,673 700
Multi-Family 7,909 348,896 441
Mobile Home 5,085 299,121 588
Low Income 42,372 2,523,553 596
Total 141,241 9,186,242 650

Figure 3-3 Residential Natural Gas Use by Segment, Washington, 2015

Mobile Home
3%

Multi-Family Single Family
4% 66%

Figure 3-3 shows the distribution of annual natural gas consumption by end use for an average residential
household. Space heating comprises a majority of the load at 75% followed by water heating at 19%.
Miscellaneous loads make up a very small portion of the total load. This is expected for a natural gas
profile as there are very few miscellaneous technologies. One example are natural gas barbecues.
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Figure 3-4 Residential Natural Gas Use by End Use, Washington, 2075

) Miscellaneous
Appliances 29%

1%

Water Heating
19%

Secondary
Heating
3%

Space Heating
75%

Avista's GenPOP survey informed estimates of the saturation of key equipment types, which were used to
distribute usage at the technology and end use level.

Figure 3-4 presents average natural gas intensities by end use and housing type. Single family homes
consume substantially more energy in space heating. This is due to two factors. The first is that single
family homes are larger. The second is that more walls are exposed to the outside environment, compared
to multifamily dwellings with many shared walls. This increases heat transfer, resulting in greater heating
loads. Water heating consumption is higher in single family homes as well. This is due to a greater number
of occupants, which increases the demand for hot water.

Figure 3-5 Residential Energy Intensity by End Use and Segment, Washington, 2075 (Annual

Therms/HH)
800
700
600
B Space Heating
500
h Secondary Heating
therms/ 400
HH B Water Heating
300
Appliances
200 .
W Miscellaneous
O ——— e ————— ) I ———
Single Family  Multi-Family Mobile Home Low Income Average
Home
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The market profile for an average home in the residential sector is presented in Table 3-4 below. An
important step in the profile development process is model calibration. All consumption within an average
home must sum up to the intensity extracted from billing data. This is necessary so estimates of
consumption for a piece of equipment do not exceed the actual usage in a home. Since consumption in
2015 was rather low, the household intensity increased in 2018 when normalizing weather, allowing for
increased consumption in space heating and secondary heating technologies.

Table 3-4 Average Market Profile for the Residential Sector, 2075
. UEC Intensity Usage
=002 (566 UG Saturation (therms) (therms/HH) (dekatherms)
Furnace - Direct Fuel 88.2% 539.7 475.7 6,719,439
Space Heating
Boiler - Direct Fuel 2.3% 634.0 14.3 202,114
Secondary Heating Fireplace 20.9% 102.2 21.4 302,195
Water Heater <= 55 gal. 55.8% 211.9 118.3 1,671,454
Water Heating
Water Heater > 55 gal. 0.7% 244.1 1.8 25,481
Clothes Dryer 5.4% 28.4 1.5 21,782
Appliances
Stove/Oven 8.5% 57.3 4.9 68,899
Pool Heater 0.7% 217.7 1.6 22,042
Miscellaneous
Miscellaneous 100.0% 10.8 10.8 152,837
Total 650.4 9,186,242

I[daho Characterization

Details for the residential sector in Idaho can be found in Table 3-5 below. In 2015, there were over 70,000
households in Avista's Washington territory that used a total of nearly 4,303,387 dekatherms, resulting in
an average use per household of 611 therms per year. This is an important number for the calibration
process.

Table 3-5 Residential Sector Control Totals, Idaho, 2015
Natural Gas Use Annual Use/Customer
Segment Households (dekatherms) (therms/HH)
Single Family 42,852 2,813,132 656
Multi-Family 3,454 142,782 413
Mobile Home 3,172 174,973 552
Low Income 21,003 1,172,501 558
Total 70,481 4,303,387 611
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Figure 3-6 Residential Natural Gas Use by Segment, Idaho, 2015

Mobile Home
3%

Multi-Family Single Family
4% 66%

Figure 3-7 shows the distribution of annual natural gas consumption by end use for an average residential
household. Space heating comprises a majority of the load at 76% followed by water heating at 18%.
Miscellaneous loads make up a very small portion of the total load, as expected.

Figure 3-7 Residential Natural Gas Use by End Use, Idaho, 2075

) Miscellaneous
Appliances 1%
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Secondary
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Avista’s 2013 GenPOP survey informed estimates of the saturation of key equipment types, which were
used to distribute usage at the technology and end use level.

Figure 3-8 presents average natural gas intensities by end use and housing type. Single family homes
consume substantially more energy in space heating. Water heating consumption is higher in single family
homes as well, due to a greater number of occupants, which increases the demand for hot water.
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Figure 3-8 Residential Energy Intensity by End Use and Segment, Idaho, 2075 (Annual Therms/HH)
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The market profile for an average home in the residential sector is presented in Table 3-6 below. An
important step in the profile development process is model calibration. All consumption within an average
home must sum up to the intensity extracted from billing data. This is necessary so estimates of
consumption for a piece of equipment do not exceed the actual usage in a home. Since consumption in
2015 was rather low, the household intensity increased in 2018 when normalizing weather, allowing for
increased consumption in space heating and secondary heating technologies.

Table 3-6 Average Market Profile for the Residential Sector, 2075
. UEC Intensity Usage
e s LSBT SCMIE] (therms) (therms/HH) (dekatherms)
) Furnace - Direct Fuel 84.2% 537.1 452.0 3,185,558
Space Heating
Boiler - Direct Fuel 2.0% 633.6 12.9 91,149
Secondary Heating Fireplace 21.5% 102.0 21.9 154,505
Water Heater <= 55 gal. 53.6% 202.0 108.2 762,884
Water Heating
Water Heater > 55 gal. 0.7% 231.9 1.7 11,736
) Clothes Dryer 5.3% 30.0 1.6 11,099
Appliances
Stove/Oven 9.2% 60.1 5.5 39,043
Pool Heater 0.3% 217.7 0.6 4,139
Miscellaneous
Miscellaneous 100.0% 6.1 6.1 43,274
Total 610.6 4,303,387
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Commercial Sector

Washington Characterization

The total number of nonresidential accounts and natural gas sales for the Washington service territory
were obtained from Avista’s customer account database.

AEG first separated the Commercial accounts from Industrial by analyzing the SIC codes and rate codes
assigned in the company’s billing system. Prior to using the data, AEG inspected individual accounts to
confirm proper assignment. This was done on the top accounts within each segment, but also via spot
checks when reviewing the database. Energy use from accounts where the customer type could not be
identified were distributed proportionally to all C&l segments.

Once the billing data was analyzed, the final segment control totals were derived by distributing the total
2015 nonresidential load to the sectors and segments according to the proportions in the billing data.

Table 3-7 below shows the final allocation of energy to each segment in the commercial sector, as well as
the energy intensity on a square-foot basis. Intensities for each segment were derived from a combination
of the 2014 CBSA and equipment saturations extracted from Avista’s database. The CBSA intensities
corresponded to spaces with lower natural gas saturations than Avista’'s database, so AEG increased
intensities proportionally based on the additional presence of natural gas-consuming equipment.

Table 3-7 Commercial Sector Control Totals, Washington, 2015
Intensit
Segment Description (therms/gq LZJSiS(d’\;T(t;cLaelr?nass)
Ft)
Office Traditional office-based businesses including finance, 0.66 671,012
insurance, law, government buildings, etc.
Restaurant Sit-down, fast food, coffee shop, food service, etc. 4.97 345,789
Retail Department stores, services, boutiques, strip malls etc. 0.92 796,535
Grocery Supermarkets, convenience stores, market, etc. 1.26 233,347
School Day care, pre-school, elementary, secondary schools 0.40 201,308
College College, university, trade schools, etc. 0.84 197,890
Health Health practitioner office, hospital, urgent care centers, etc. 1.12 436,875
Lodging Hotel, motel, bed and breakfast, etc. 0.94 272,792
Warehouse Large storage facility, refrigerated/unrefrigerated warehouse 0.75 431,752
Catchall for buildings not included in other segments, 1.55 2,147,459
Miscellaneous includes churches, recreational facilities, public assembly,
correctional facilities, etc.
Total 1.04 5,734,759

Figure 3-9 shows each segments’ natural gas consumption as a percentage of the entire commercial sector
energy consumption. The three segments with the highest natural gas usage in 2015 are miscellaneous,
retail, and office, in descending order. As expected, the highest intensity segment is restaurant. This is
based on the high presence of food preparation equipment.
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Figure 3-9 Commercial Natural Gas Use by Segment, Washington, 2075
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Figure 3-10 shows the distribution of natural gas consumption by end use for the entire commercial sector.
Space heating is the largest end use, followed closely by food preparation and water heating. The
miscellaneous end use is quite small, as expected.

Figure 3-10 Commercial Sector Natural Gas Use by End Use, Washington, 2075
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Figure 3-11 presents average natural gas intensities by end use and segment.
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Figure 3-11 Commercial Energy Usage Intensity by End Use and Segment, Washington, 2015 (Annual
Therms/Sq. Ft)
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The total market profile for an average building in the commercial sector is presented in Table 3-8 below.
Avista customer account data informed the market profile by providing information on saturation of key
equipment types. Secondary data was used to develop estimates of energy intensity and square footage
and to fill in saturations for any equipment types not included in the database.

Table 3-8 Average Market Profile for the Commercial Sector, Washington, 2015
‘ EUI Intensity Ve
Technology Saturation (therms/ (therms/ (R
Sq Ft) Sq Ft)

Furnace 54.3% 0.53 0.29 1,573,937

Heating Boiler 33.1% 1.00 0.33 1,828,292

Unit Heater 4.7% 1.05 0.05 269,875

Water Heating Water Heater 68.7% 0.33 0.22 1,240,105

Oven 11.3% 0.08 0.01 49,632

Conveyor Oven 5.6% 0.14 0.01 42,462

Double Rack Oven 5.6% 0.21 0.01 64,508

Fryer 7.3% 0.35 0.03 139,571

Food Preparation Broiler 12.2% 0.21 0.03 140,173

Griddle 16.4% 0.14 0.02 128,889

Range 17.9% 0.13 0.02 133,059

Steamer 2.1% 0.12 0.00 13,790

Commercial Food Prep Other 0.2% 0.03 0.00 315

S Pool Heater 0.9% 0.01 0.00 288

Miscellaneous 100.0% 0.02 0.02 109,864

Total 1.04 5,734,759
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Idaho Characterization

The total number of nonresidential accounts and natural gas sales for the Idaho service territory were
obtained from Avista’s customer account database.

Table 3-9 below shows the final allocation of energy to each segment in the commercial sector, as well as
the energy intensity on a square-foot basis. Intensities for each segment were derived from a combination
of the 2014 CBSA and equipment saturations extracted from Avista’'s database. The CBSA intensities
corresponded to spaces with lower natural gas saturations than Avista's database, so AEG increased
intensities proportionally based on the additional presence of natural gas-consuming equipment.

Table 3-9 Commercial Sector Control Totals, Idaho, 2075
Segment Description (tlf?éirr:s%q Sgis(dliigti:\a;riass)
Ft)
Office Traditional office-based businesses including finance, 0.65 255,885
insurance, law, government buildings, etc.
Restaurant Sit-down, fast food, coffee shop, food service, etc. 4,91 58,036
Retail Department stores, services, boutiques, strip malls etc. 0.91 445,571
Grocery Supermarkets, convenience stores, market, etc. 1.24 97,394
School Day care, pre-school, elementary, secondary schools 0.45 203,476
College College, university, trade schools, etc. 0.83 175,787
Health Health practitioner office, hospital, urgent care centers, etc. 1.10 162,097
Lodging Hotel, motel, bed and breakfast, etc. 0.92 113,194
Warehouse Large storage facility, refrigerated/unrefrigerated warehouse 0.74 189,375
Catchall for buildings not included in other segments, 1.53 755,805
Miscellaneous includes churches, recreational facilities, public assembly,
correctional facilities, etc.
Total 0.93 2,456,621

Figure 3-12 shows each segments’ natural gas consumption as a percentage of the entire commercial
sector energy consumption. The four segments with the highest natural gas usage in 2015 are
miscellaneous, retail, office, and warehouse, in descending order. As expected, the highest intensity
segment is restaurant. This is based on the high presence of food preparation equipment.
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Figure 3-12 Commercial Natural Gas Use by Segment, ldaho, 2015
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Figure 3-13 shows the distribution of natural gas consumption by end use for the entire commercial sector.
Space heating is the largest end use, followed closely by food preparation and water heating. The
miscellaneous end use is quite small, as expected.

Figure 3-13 Commercial Sector Natural Gas Use by End Use, Idaho, 2015
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Figure 3-14 presents average natural gas intensities by end use and segment.

Applied Energy Group * www.appliedenergygroup.com | 36

Avista Corp 2018 Natural Gas IRP Appendix 164
Page 168 of 829



Exh. JM-2

2018 Avista Utilities Natural Gas Conservation Potential Assessment |

Figure 3-14 Commercial Energy Usage Intensity by End Use and Segment, Idaho, 2075 (Annual
Therms/Sq. Ft)
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The total market profile for an average building in the commercial sector is presented in Table 3-10 below.
Avista customer account data informed the market profile by providing information on saturation of key
equipment types. Secondary data was used to develop estimates of energy intensity and square footage
and to fill in saturations for any equipment types not included in the database.

Table 3-10 Average Market Profile for the Commercial Sector, Idaho, 2015

‘ EUI Intensity Ve
Technology Saturation (therms/ (therms/ (-
Sq Ft) Sq Ft)

Furnace 51.2% 0.51 0.26 694,580

Heating Boiler 36.0% 0.83 0.30 792,880

Unit Heater 4.9% 1.00 0.05 130,092

Water Heating Water Heater 69.3% 0.30 0.20 543,424

Oven 12.3% 0.07 0.01 21,431

Conveyor Oven 6.1% 0.11 0.01 18,335

Double Rack Oven 6.1% 0.17 0.01 27,854

Fryer 7.8% 0.20 0.02 41,753

Food Preparation Broiler 13.9% 0.12 0.02 44,973

Griddle 16.4% 0.10 0.02 41,389

Range 18.4% 0.09 0.02 44,283

Steamer 2.9% 0.08 0.00 6,105

Commercial Food Prep Other 0.1% 0.03 0.00 95

S Pool Heater 0.8% 0.01 0.00 128

Miscellaneous 100.0% 0.02 0.02 49,298

Total 0.93 2,456,621
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Industrial Sector

Washington Characterization

The total sum of natural gas used in 2015 by Avista's Washington industrial customers was 20,341
dekatherms. Like in the commercial sector, customer account data was used to allocate usage among
segments. Energy intensity was derived from AEG's Energy Market Profiles database—Most industrial
measures are installed through custom programs, where the unit of measure is not as necessary to
estimate potential.

Table 3-71 Industrial Sector Control Totals, Washington, 2015

Natural Gas Usage
(dekatherms)

Washington Industrial 0.75 268,452

Segment Intensity (therms/sq ft)

Figure 3-15 shows the distribution of annual natural gas consumption by end use for all industrial
customers. Two major sources were used to develop this consumption profile. The first was AEG's analysis
of warehouse usage as part of the commercial sector. We begin with this prototype as a starting point to
represent non-process loads. We then added in process loads using our Energy Market Profiles database,
which summarizes usage by end use and process type. Accordingly, process is the largest overall end use
for the industrial sector, accounting for 87% of energy use. Heating is the second largest end use, and
miscellaneous, non-process industrial uses round out consumption.

Figure 3-15 Industrial Natural Gas Use by End Use, Washington, 2075
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Table 3-12 shows the composite market profile for the industrial sector. Process cooling is very small and
represents niche technologies such as gas-driven absorption chillers.
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Table 3-12 Average Natural Gas Market Profile for the Industrial Sector, Washington, 2075

. EUI Intensity s
Technology Saturation (therms/ (therms/ (dekatherms)
sq ft) Sq ft)

Furnace 65.3% 0.04 0.02 8,832

Heating Boiler 3.2% 0.12 0.00 1,371
Unit Heater 23.1% 0.08 0.02 6,490

Process Boiler 100.0% 0.37 0.37 131,596

S Process Heating 100.0% 0.28 0.28 100,538
Process Cooling 100.0% 0.00 0.00 407

Other Process 100.0% 0.00 0.00 1,580

Miscellaneous Miscellaneous 100.0% 0.05 0.05 17,638
Total 0.75 268,452

Idaho Characterization

The total sum of natural gas used in 2015 by Avista’s Idaho industrial customers was 20,341 dekatherms.
Number of employees is calculated by dividing total usage by intensity. For the industrial sector, the unit
of measure chosen is employment.

Table 3-13 Industrial Sector Control Totals, Idaho, 2075

Natural Gas Usage
(dekatherms)

Idaho Industrial 0.72 187,203

Segment Intensity (therms/sq ft)

Figure 3-16 shows the distribution of annual natural gas consumption by end use for all industrial
customers. Two major sources were used to develop this consumption profile. The first was AEG’s analysis
of warehouse usage as part of the commercial sector. We begin with this prototype as a starting point to
represent non-process loads. We then added in process loads using our Energy Market Profiles database,
which summarizes usage by end use and process type. Accordingly, process is the largest overall end use
for the industrial sector, accounting for 87% of energy use. Heating is the second largest end use, and
miscellaneous, non-process industrial uses round out consumption.
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Figure 3-16 Industrial Natural Gas Use by End Use, Idaho, 2075
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Table 3-14 shows the composite market profile for the industrial sector. Process cooling is very small and
represents technologies such as gas-driven absorption chillers.

Table 3-74 Average Natural Gas Market Profile for the Industrial Sector, Washington, 2075

EUI Intensity Usage
End Use Technology Saturation (therms/ (therms/ g
(dekatherms)
sq ft) Sq ft)
Furnace 65.3% 0.04 0.02 6,159
Heating Boiler 3.2% 0.12 0.00 956
Unit Heater 23.1% 0.08 0.02 4,526
Process Boiler 100.0% 0.35 0.35 91,768
Process Heating 100.0% 0.27 0.27 70,109
Process
Process Cooling 100.0% 0.00 0.00 284
Other Process 100.0% 0.00 0.00 1,102
Miscellaneous Miscellaneous 100.0% 0.05 0.05 12,299
Total 0.72 187,203
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A
BASELINE PROJECTION

Prior to developing estimates of energy conservation potential, we developed a baseline end-use
projection to quantify what the consumption is likely to be in the future in absence of any energy
conservation programs. The savings from past programs are embedded in the forecast, but the baseline
projection assumes that those past programs cease to exist in the future. Thus, the potential analysis
captures all possible savings from future programs.

The baseline projection incorporates assumptions about:
2015 energy consumption based on the market profiles
Customer population growth
Appliance/equipment standards and building codes already mandated
Appliance/equipment purchase decisions
Avista’s customer forecast

Trends in fuel shares and appliance saturations and assumptions about miscellaneous natural gas
growth

Although it aligns closely, the baseline projection is not Avista's official load forecast. Rather it was
developed as an integral component of our modeling construct to serve as the metric against which
energy conservation potentials are measured. This chapter presents the baseline projections we developed
for this study. Below, we present the baseline projections for each sector, which include projections of
annual use in dekatherms. We also present a summary across all sectors.
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Overall Baseline Projection

Washington Projection

Table 4-1 and Figure 4-1 provide a summary of the baseline projection for annual use by sector for the
Avista’s Washington service territory. The large spike between 2015 and 2017 is due to the adjustment
from 2015 actual weather to 2017 actual weather (which was a colder year).

Overall, the forecast shows modest growth in natural gas consumption, driven by the residential and
commercial sectors

Table 4-1 Baseline Projection Summary by Sector, Washington, Selected Years (dekatherms)
% Change Avg.
S ('18-'38)  Growth
Residential 10,773,426 10,971,347 11,416,777 11,959,820 12,706,478 17.9% 0.8%
Commercial 6,197,173 6,197,918 6,219,237 6,325,464 6,578,501 6.2% 0.3%
Industrial 251,300 248,912 242,536 232,346 213,968 -14.9% -0.8%
Total 17,221,900 17,418,177 17,878,550 18,517,630 19,498,948 13.2% 0.6%
Figure 4-1 Baseline Projection Summary by Sector, Washington (dekatherms)
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Idaho Projection

Table 4-2 and Figure 4-2 provide a summary of the baseline projection for annual use by sector for Avista’s
Idaho service territory. The large spike between 2015 and 2017 is due to the adjustment from 2015 actual
weather to 2017 actual weather (which was a colder year and very similar to normal weather).

Overall, the forecast shows modest growth in natural gas consumption, driven roughly equally by the
residential sector. We compare change and growth rates starting in 2018 since that is the first year with
weather-normal assumptions.

Table 4-2 Baseline Projection Summary by Sector, Idaho, Selected Years (dekatherms)
9
e e
Residential 5,266,179 5,379,047 5,674,999 6,039,699 6,534,309 24.1% 1.1%
Commercial 3,050,738 3,045,031 3,039,479 3,067,352 3,197,949 4.8% 0.2%
Industrial 240,261 243,071 244,254 244,959 242,820 1.1% 0.1%
Total 8,557,178 8,667,149 8,958,733 9,352,011 9,975,077 16.6% 0.8%

Figure 4-2 Baseline Projection Summary by Sector, Idaho (dekatherms)
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Residential Sector

Washington Projection

Table 4-3 and Figure 4-3 present the baseline projection for natural gas at the end-use level for the
residential sector, as a whole. Overall, residential use increases from 10,773,426 dekatherms in 2018 to
12,706,478 dekatherms in 2038, an increase of 17.9%. There are two high-level factors affecting growth.
The first is a moderate increase in number of households and customers. The second is a decrease in
equipment consumption due to future standards and naturally occurring efficiency improvements (notably
the AFUE upcoming 92% furnace standard). We model gas-fired fireplaces as secondary heating. These
consume energy and may heat a space but are rarely relied on to be a primary heating technology. As
such, they are estimated to be more aesthetic and less weather-dependent. This end use grows faster than
others since new homes are more likely to install a unit, increasing fireplace stock. Miscellaneous is a very
small end use in natural gas studies and includes technologies with low penetration, such as gas
barbeques.

Table 4-3 Residential Baseline Projection by End Use, Washington (dekatherms)
End Use

Space Heating 8,412,059 8,564,268 8,896,876 9,234,926 9,676,794 15.0% 0.7%
Secondary Heating 338,235 344,941 361,556 391,980 438,702 29.7% 1.3%
Water Heating 1,749,711 1,783,530 1,867,034 2,018,550 2,241,383 28.1% 1.2%
Appliances 92,925 94,541 98,400 105,246 115,574  24.4% 1.1%
Miscellaneous 180,496 184,066 192,912 209,119 234,024  29.7% 1.3%
Total 10,773,426 10,971,347 11,416,777 11,959,820 12,706,478  17.9% 0.8%

Figure 4-3 Residential Baseline Projection by End Use, Washington (dekatherms)

14,000,000
- o = = ==
12,000,000 .
I Space Heating
10,000,000 Secondary
Heating

Dth 8,000,000 I Water Heating

Appliances
6,000,000
mmmmm Miscellaneous
4,000,000
= e == Avyijsta Forecast
2,000,000

2015 2017 2019 2021 2023 2025 2027 2029 2031 2033 2035 2037

Applied Energy Group * www.appliedenergygroup.com | 44
Avista Corp 2018 Natural Gas IRP Appendix 172

Page 176 of 829



Exh. JM-2

2018 Avista Utilities Natural Gas Conservation Potential Assessment |

Idaho Projection

Table 4-4 and Figure 4-4 present the baseline projection for natural gas at the end-use level for the
residential sector, as a whole. Overall, residential use increases from 5,266,179 dekatherms in 2018 to
6,534,309 dekatherms in 2038, an increase of 24.1%.

Table 4-4 Residential Baseline Projection by End Use, Idaho (dekatherms)

% Change Avg.

('18-'38) Growth

Space Heating 4,155,191 4,246,597 4,489,608 4,758,176 5,109,973 23.0% 1.0%
Secondary Heating 179,236 182,789 191,594 207,716 232,475 29.7% 1.3%
Water Heating 827,802 843,793 883,269 954,888 1,060,196 28.1% 1.2%
Appliances 53,227 54,141 56,314 60,149 65,893 23.8% 1.1%
Miscellaneous 50,723 51,727 54,214 58,771 65,772 29.7% 1.3%
Total 5,266,179 5,379,047 5,674,999 6,039,699 6,534,309 24.1% 1.1%

Figure 4-4 Residential Baseline Projection by End Use, Idaho (dekatherms)
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Commercial Sector

Washington Projection

Annual natural gas use in the commercial sector grows 24.7% during the overall forecast horizon, starting
at 6,197,173 dekatherms in 2018, and increasing to 6,578,501 dekatherms in 2038. Table 4-5 and Figure 4-5
present the baseline projection at the end-use level for the commercial sector, as a whole. Similar to the
residential sector, market size is increasing and usage per square foot is decreasing slightly. The weather
normalization between 2015 and 2018 is also readily apparent in both AEG’s projection and Avista’s official
load forecast.

Table 4-5 Commercial Baseline Projection by End Use, Washington (dekatherms)
End Use
Heating 4,196,574 4,199,252 4,221,488 4,305,032 4,481,443 6.8% 0.3%
Water Heating 1,179,697 1,171,006 1,149,673 1,133,956 1,159,165 -1.7% -0.1%
Food Preparation 710,971 716,824 734,505 767,813 812,434 14.3% 0.7%
Miscellaneous 109,932 110,837 113,571 118,662 125,460 14.1% 0.7%
Total 6,197,173 6,197,918 6,219,237 6,325,464 6,578,501 6.2% 0.3%
Figure 4-5 Commercial Baseline Projection by End Use, Washington (dekatherms)
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Idaho Projection

Annual natural gas use in the commercial sector grows 24.7% during the overall forecast horizon, starting
at 3,050,738 dekatherms in 2018, and increasing to 3,197,949 dekatherms in 2038. Table 4-6 and Figure
4-6 present the baseline projection at the end-use level for the commercial sector, as a whole. Similar to
the residential sector, market size is increasing and usage per square foot is decreasing slightly. The
weather normalization between 2015 and 2018 is also readily apparent in both AEG's projection and

Avista’s official load forecast.

Table 4-6 Commercial Baseline Projection by End Use, Idaho (dekatherms)
End Use
Heating 2,119,893 2,117,464 2,118,692 2,145,398 2,239,540 5.6% 0.3%
Water Heating 592,484 587,087 573,650 561,613 575,786 -2.8% -0.1%
Food Preparation 281,793 283,558 289,103 300,130 318,742 13.1% 0.6%
Miscellaneous 56,568 56,922 58,035 60,210 63,881 12.9% 0.6%
Total 3,050,738 3,045,031 3,039,479 3,067,352 3,197,949 4.8% 0.2%

Figure 4-6 Commercial Baseline Projection by End Use, Idaho (dekatherms)
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Industrial Sector

Washington Projection

Industrial sector usage increases throughout the planning horizon. Table 4-7 and Figure 4-7 present the
projection at the end-use level. Overall, industrial annual natural gas use decreases from 251,300
dekatherms in 2018 to 213,968 dekatherms in 2038. Growth in most end uses is consistent at around -1.0%
per year but impacts of naturally occurring efficiency lowers consumption in the space heating end use.
We applied a much smaller weather normalization factor for the industrial heating end use since
consumption is so heavily dominated by motors and process and a correlation to such small consumption
values is much lower.

Table 4-7 Industrial Baseline Projection by End Use, Washington (dekatherms)
sl e 1a3s)  Growh
Heating 17,879 17,630 16,968 15,966 14,528 -18.7% -1.0%
Process 217,068 215,079 209,766 201,221 185,468 -14.6% -0.8%
Miscellaneous 16,353 16,203 15,803 15,159 13,972 -14.6% -0.8%
Total 251,300 248,912 242,536 232,346 213,968 -14.9% -0.8%

Figure 4-7 Industrial Baseline Projection by End Use, Washington (dekatherms)
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Idaho Projection

Industrial sector usage increases throughout the planning horizon. Table 4-8 and Figure 4-8 present the
projection at the end-use level. Overall, industrial annual natural gas use increases from 21,822 dekatherms
in 2018 to 28,137 dekatherms in 2038. We applied a much smaller weather normalization factor for the
industrial heating end use since consumption is so heavily dominated by motors and process and a
correlation to such small consumption values is much lower.

Table 4-8 Industrial Baseline Projection by End Use, ldaho (dekatherms)
% Change Avg.
("18-'38) Growth
Heating 17,094 17,200 17,058 16,806 16,475 -3.6% -0.2%
Process 207,533 210,047 211,279 212,169 210,488 1.4% 0.1%
Miscellaneous 15,635 15,824 15,917 15,984 15,857 1.4% 0.1%
Total 240,261 243,071 244,254 244,959 242,820 1.1% 0.1%

Figure 4-8 Industrial Baseline Projection by End Use, ldaho (dekatherms)
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5
OVERALL ENERGY EFFICIENCY POTENTIAL

This chapter presents the measure-level energy conservation potential across all sectors for Avista’s
Washington and Idaho territories. This includes every possible measure that is considered in the measure
list, regardless of program implementation concerns. Year-by-year savings for annual energy usage are
available in the LoadMAP model and measure assumption summary, which were provided to Avista at the
conclusion of the study. Please note that all savings are provided at the customer site. This section includes
potential from the residential, commercial, and industrial analyses.

Overall Energy Efficiency Potential

Washington Potential

Table 5-1 and Figure 5-1 summarize the energy conservation savings in terms of annual energy use for all
measures for four levels of potential relative to the baseline projection. Figure 5-2 displays the energy
conservation forecasts. Savings are represented in cumulative terms, which reflect the effects of persistent
savings in prior years in addition to new savings. This allows for the reporting of annual savings impacts
as they actually impact each year of the forecast.

Technical Potential reflects the adoption of all conservation measures regardless of cost-
effectiveness. In this potential case, efficient equipment makes up all lost opportunity installations and
all retrofit measures are installed, regardless of achievability. 2018 first-year savings are 217,202
dekatherms, or 1.3% of the baseline projection. Cumulative savings in 2028 are 3,251,362 dekatherms,
or 17.6% of the baseline. By 2038, cumulative savings reach 5,804,041 dekatherms, or 29.8% of the
baseline. Technical potential is useful as a theoretical construct, applying an upper bound to the
potential that may be realized in any one year. Other levels of potential are based off this level which
makes it an important component in the estimation of potential.

Achievable Technical Potential refines technical potential by applying customer participation
rates that account for market barriers, customer awareness and attitudes, program maturity, and other
factors that affect market penetration of conservation measures. For the 2018-2038 CPA, ramp rates
from the Seventh Power Plan were customized for use in natural gas programs and applied. Since the
Seventh Plan does not assign ramp rates for the majority natural gas measures, we assigned these
based on similar electric technologies present in the Plan as a starting point. These ramp rates may
be found in Appendix B. 2018 first-year net savings are 86,389 dekatherms, or 0.5% of the baseline
projection. Cumulative net savings in 2028 are 2,405,890 dekatherms, or 13.0% of the baseline. By
2038 cumulative savings reach 4,901,043 dekatherms, or 25.1% of the baseline.

UCT Achievable Economic Potential further refines achievable technical potential by applying
an economic cost-effectiveness screen. In this analysis, the cost-effectiveness is measured by the utility
cost test (UCT), which compares lifetime energy benefits to the total utility costs of delivering the
measure through a utility program, excluding monetized non-energy impacts. Avoided costs of energy
were provided by Avista. 2018 first-year savings are 61,279 dekatherms, or 0.4% of the baseline
projection. Cumulative savings in 2028 are 1,916,441 dekatherms, or 10.3% of the baseline. By 2038
cumulative savings reach 4,139,016 dekatherms, or 21.2% of the baseline.
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TRC Achievable Economic Potential further refines achievable technical potential by applying an
economic cost-effectiveness screen. In this analysis, the cost-effectiveness is measured by the total
resource cost (TRC) test, which compares lifetime energy benefits to the total customer and utility
costs of delivering the measure through a utility program, including monetized non-energy impacts.
AEG also applied benefits for non-gas energy savings, such as electric HVAC savings for
weatherization and lighting savings for retrocommissioning. We also applied the Council’s calibration
credit to space heating savings to reflect the fact that additional fuels may be used as a supplemental
heat source within an average home and may be accounted for within the TRC. Avoided costs of
energy were provided by Avista. A 10% conservation credit was applied to these costs per the Council
methodologies. 2018 first-year savings are 33,893 dekatherms, or 0.2% of the baseline projection.
Cumulative net savings in 2028 are 1,297,679 dekatherms, or 7.0% of the baseline. By 2038 cumulative
savings reach 2,420,649 dekatherms, or 12.4% of the baseline. Potential under the TRC test is lower
than UCT due to the inclusion of full measure costs rather than the utility portion. For most measures,
these far outweigh the quantified and monetized non-energy impacts included in the TRC.

Table 5-7 Summary of Energy Efficiency Potential, Washington (dekatherms)
Scenario 2018 2019 2022 2028 2038
Baseline Projection (Dth) 17,221,900 17,418,177 17,878,550 18,517,630 19,498,948
Cumulative Savings (Dth)
UCT Achievable Economic Potential 61,279 133,576 500,422 1,916,441 4,139,016
TRC Achievable Economic Potential 33,893 73,100 276,379 1,297,679 2,420,649
Achievable Technical Potential 86,389 186,065 655,389 2,405,890 4,901,043
Technical Potential 217,202 434,037 1,189,331 3,251,362 5,804,041
Cumulative Savings (% of Baseline)
UCT Achievable Economic Potential 0.4% 0.8% 2.83% 10.3% 21.2%
TRC Achievable Economic Potential 0.2% 0.4% 1.5% 7.0% 12.4%
Achievable Technical Potential 0.5% 1.1% 3.7% 13.0% 25.1%
Technical Potential 1.3% 2.5% 6.7% 17.6% 29.8%
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Figure 5-1 Summary of Energy Efficiency Potential as % of Baseline Projection, Washington
(dekatherms)
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Figure 5-2 Baseline Projection and Energy Efficiency Forecasts, Washington (dekatherms)
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Figure 5-3 shows the cumulative UCT achievable potential by sector for the full timeframe of the analysis
as percent of total. Table 5-2 summarizes UCT achievable potential by market sector for selected years.

While the residential and commercial sectors represent the lion's share of the overall potential in the early
years, by the mid-2020s, the residential sector share grows to a significant majority of savings potential.
Since industrial consumption is such a low percentage of the baseline once ineligible customers have been
excluded, potential for this sector makes up a lower percentage of the total. While residential and
commercial potential ramps up, industrial potential is mainly retrofit in nature, and is much flatter. This is
because process equipment is highly custom and most potential comes from controls modifications or
process adjustments rather than high-efficiency equipment upgrades. Additionally, we model
retrocommissioning to phase in evenly over the next twenty years. This measure has a maintenance
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component, and not all existing facilities may be old enough to require the tune-up immediately but will
be eligible at some point over the course of the study.

There is a notable downtick in residential savings around 2024. This is due to the impacts of the residential
forced-air furnace standard, which raises the baseline from AFUE 80% to AFUE 92%, which is a substantial
increase when the efficient option is an AFUE 95% unit.

Figure 5-3 Cumulative UCT Achievable Economic Potential by Sector, Washington (% of Total)
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Table 5-2 Cumulative UCT Achievable Economic Potential by Sector, Washington, Selected Years
(dekatherms)

Sector 2018 2019 2022 2028 2038
Residential 39,979 88,051 345,801 1,362,078 3,107,847
Commercial 20,731 44,393 151,733 547,834 1,021,211
Industrial 569 1,132 2,887 6,528 9,957
Total 61,279 133,576 500,422 1,916,441 4,139,016
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Idaho Potential

Table 5-3 and Figure 5-4 summarize the energy conservation savings in terms of annual energy use for
all measures for four levels of potential relative to the baseline projection. Figure 5-5 displays the energy
conservation forecasts. Savings are represented in cumulative terms, which reflect the effects of persistent
savings in prior years in addition to new savings. This allows for the reporting of annual savings impacts
as they actually impact each year of the forecast.

Technical Potential first-year savings in 2018 are 103,071 dekatherms, or 1.2% of the baseline
projection. Cumulative savings in 2028 are 1,660,809 dekatherms, or 17.8% of the baseline. By 2038,
cumulative savings reach 2,993,151 dekatherms, or 30.0% of the baseline.

Achievable Technical Potential first-year net savings are 37,324 dekatherms, or 0.4% of the
baseline projection. Cumulative net savings in 2028 are 1,218,944 dekatherms, or 13.0% of the baseline.
By 2038 cumulative savings reach 2,514,049 dekatherms, or 25.2% of the baseline.

UCT Achievable Economic Potential first-year savings are 26,340 dekatherms, or 0.3% of the
baseline projection. Cumulative savings in 2028 are 965,825 dekatherms, or 10.3% of the baseline. By
2038 cumulative savings reach 2,107,684 dekatherms, or 21.1% of the baseline.

TRC Achievable Economic Potential first-year savings are 9,846 dekatherms, or 0.1% of the
baseline projection. Cumulative net savings in 2028 are 635,250 dekatherms, or 6.8% of the baseline.
By 2038 cumulative savings reach 1,204,809 dekatherms, or 12.1% of the baseline. Potential under the
TRC test is lower than UCT due to the inclusion of full measure costs rather than the utility portion.
For most measures, these far outweigh the quantified and monetized non-energy impacts included
in the TRC.

Table 5-3 Summary of Energy Efficiency Potential, Idaho (dekatherms)
Scenario 2018 2019 2022 2028 2038
Baseline Projection (Dth) 8,557,178 8,667,149 8,958,733 9,352,011 9,975,077
Cumulative Savings (Dth)
UCT Achievable Economic Potential 26,340 58,352 235,414 965,825 2,107,684
TRC Achievable Economic Potential 9,846 22,432 108,249 635,250 1,204,809
Achievable Technical Potential 37,324 81,526 310,222 1,218,944 2,514,049
Technical Potential 103,071 206,214 582,638 1,660,809 2,993,151
Cumulative Savings (% of Baseline)
UCT Achievable Economic Potential 0.3% 0.7% 2.6% 10.3% 21.1%
TRC Achievable Economic Potential 0.1% 0.3% 1.2% 6.8% 12.1%
Achievable Technical Potential 0.4% 0.9% 3.5% 13.0% 25.2%
Technical Potential 1.2% 2.4% 6.5% 17.8% 30.0%
| 54
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Figure 5-4 Summary of Energy Efficiency Potential as % of Baseline Projection, Idaho (dekatherms)
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Figure 5-5 Summary of Energy Efficiency Potential as % of Baseline Projection, Idaho (dekatherms)
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Figure 5-6 shows the cumulative UCT achievable potential by sector for the full timeframe of the analysis
as percent of total. Table 5-4 summarizes UCT achievable potential by market sector for selected years.
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Figure 5-6 Cumulative UCT Achievable Economic Potential by Sector, Idaho (% of Total)
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Table 5-4 Cumulative UCT Achievable Economic Potential by Sector, Idaho, Selected Years
(dekatherms)
Sector
Residential 18,354 41,176 174,333 720,226 1,615,844
Commercial 7,417 16,035 58,160 239,015 481,888
Industrial 569 1,140 2,922 6,584 9,952
Total 26,340 58,352 235,414 965,825 2,107,684
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SECTOR-LEVEL ENERGY EFFICIENCY POTENTIAL

The previous section provided a summary of potential for the Avista territory at the state level. In this

section, we provide details for each sector.
Residential Sector

Washington Potential

Table 6-1 and Figure 6-1 summarize the energy efficiency potential for the residential sector. In 2018, UCT
achievable economic potential is 39,979 dekatherms, or 0.4% of the baseline projection. By 2028,

cumulative savings are 1,362,078 dekatherms, or 11.4% of the baseline.

Table 6-1 Residential Energy Conservation Potential Summary, Washington (dekatherms)
Scenario 2018 2019 2022 2028 2038
Baseline Forecast (Dth) 10,773,426 10,971,347 11,416,777 11,959,820 12,706,478
Cumulative Savings (Dth)
UCT Achievable Economic Potential 39,979 88,051 345,801 1,362,078 3,107,847
TRC Achievable Economic Potential 14,920 32,308 139,361 824,953 1,573,939
Achievable Technical Potential 49,298 108,161 412,455 1,653,830 3,604,150
Technical Potential 137,252 272,444 753,898 2,170,218 4,226,558
Energy Savings (% of Baseline)
UCT Achievable Economic Potential 0.4% 0.8% 3.0% 11.4% 24.5%
TRC Achievable Economic Potential 0.1% 0.3% 1.2% 6.9% 12.4%
Achievable Technical Potential 0.5% 1.0% 3.6% 13.8% 28.4%
Technical Potential 1.3% 2.5% 6.6% 18.1% 33.3%
Figure 6-1 Residential Energy Conservation by Case, Washington (dekatherms)
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Figure 6-2 presents forecasts of energy savings by end use as a percent of total annual savings and
cumulative savings. Space heating makes up a majority of potential but declines slightly in the early to

mid-2020s due to the future furnace standard.

Figure 6-2 Residential UCT Achievable Economic Potential — Cumulative Savings by End Use,

Washington (dekatherms, % of total)
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Table 6-2 identifies the top 20 residential measures by cumulative 2018 and 2019 savings. Furnaces,
windows, tankless water heaters, and learning thermostats are the top measures.

Table 6-2 Residential Top Measures in 2018 and 2079, UCT Achievable Economic Potential,
Washington (dekatherms)

2018 Cumulative % of 2019 Cumulative % of
Measure / Technology Potential Savings Tgtal Potential Savings T;tal
(dekatherms) (dekatherms)
1 Furnace - Direct Fuel - AFUE 95% 19,091 48% 41,449 47%
2 Windows - High Efficiency - Double 0 0
Pane LowE CL22 9,426 24% 18,788 21%
3 Water Heater <= 55 gal. - Instantaneous o o
- ENERGY STAR (UEF 0.87) 4,193 10% 10,186 12%
4 Thermostat - Wi-Fi/Interactive -
Interactive/learning thermostat (ie, 1,344 3% 3,094 4%
NEST)
5 Insulation - Floor/Crawlspace - R-30 1,132 3% 2,818 3%
6 Insulation - Ceiling, Installation - R-38 734 2% 1,672 2%
(Retro only)
7 Boiler - Direct Fuel - AFUE 96% 619 2% 1,321 2%
8 Ilnlsulatlon - Wall Cavity, Installation - R- 572 1% 1424 2%
9 Insulation - Ducting - duct thermal 0 0
losses reduced 50% 367 1% 914 1%
10 Water Heater - Low Flow Showerhead 0 0
(1.5 GPM) - 1.5 GPM showerhead 365 > 921 =
11 Water Heater - Faucet Aerators - 1.5 o o
GPM faucet 349 1% 805 1%
12 Insulation - Ceiling, Upgrade - R-49 339 1% 772 1%
13 Insulation - Basement Sidewall - R-15 332 1% 827 1%
14 ENERGY STAR Homes - Built Green spec 294 1% 982 1%
(NC Only)
15 Water Heater - Low Flow Showerhead 210 1% 529 1%

(2.0 GPM) - 2.0 GPM showerhead

16 Water Heater - Pipe Insulation -
Insulated 5' of pipe between unit and 190 0% 438 0%
conditioned space

17 ENERGY STAR Clothes Washers -

0, 0,
ENERGY STAR unit 175 0% >30 1%
18 Water Heater - Thermostatic Shower
Restriction Valve - Restrictor installed, 149 0% 343 0%
shutting off water when it is warm
19 Water Heater > 55 gal. - Instantaneous - o o
ENERGY STAR (UEF 0.87) 63 0% 154 0%
20 Thermostat - Programmable - 29 0% 68 0%
Programmed thermostat
Subtotal 39,974 100% 88,037 100%
Total Savings in Year 39,979 100% 88,051 100%
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Idaho Potential

Table 6-3 and Figure 6-3 summarize the energy efficiency potential for the residential sector. In 2018, UCT
achievable economic potential is 18,354 dekatherms, or 0.3% of the baseline projection. By 2028,
cumulative savings are 720,226 dekatherms, or 11.9% of the baseline.

Table 6-3 Residential Enerqy Conservation Potential Summary, Idaho (dekatherms)
Scenario pAONRS 2019 2022 2028 2038
Baseline Forecast (Dth) 5,266,179 5,379,047 5,674,999 6,039,699 6,534,309
Cumulative Savings (Dth)
UCT Achievable Economic Potential 18,354 41,176 174,333 720,226 1,615,844
TRC Achievable Economic Potential 3,744 9,243 62,156 458,445 833,329
Achievable Technical Potential 21,723 48,708 205,345 871,461 1,876,450
Technical Potential 65,563 130,317 376,364 1,132,377 2,199,415
Energy Savings (% of Baseline)
UCT Achievable Economic Potential 0.3% 0.8% 3.1% 11.9% 24.7%
TRC Achievable Economic Potential 0.1% 0.2% 1.1% 7.6% 12.8%
Achievable Technical Potential 0.4% 0.9% 3.6% 14.4% 28.7%
Technical Potential 1.2% 2.4% 6.6% 18.7% 33.7%

Figure 6-3 Residential Enerqy Conservation by Case, Idaho (dekatherms)
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Figure 6-4 presents forecasts of energy savings by end use as a percent of total annual savings and
cumulative savings. Space heating makes up a majority of potential but declines slightly in the early to
mid-2020s due to the future furnace standard.

Figure 6-4 Residential UCT Achievable Economic Potential — Cumulative Savings by End Use, Idaho
(dekatherms, % of total)
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Table 6-4 identifies the top 20 residential measures by cumulative 2018 and 2019 savings. Furnaces,
tankless water heaters, windows, and insulation are the top measures.
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Table 6-4 Residential Top Measures in 2018 and 2079, UCT Achievable Economic Potential, Idaho
(dekatherms)
2018 Cumulative % of 2019 Cumulative % of
Measure / Technology Potential Savings T;tal Potential Savings Tgtal
(dekatherms) (dekatherms)
1 Furnace - Direct Fuel - AFUE 95% 11,816 64% 25,295 61%
2 Water Heater <= 55 gal. - Instantaneous o 12%
- ENERGY STAR (UEF 0.87) LEE ) e
3 Windows - High Efficiency - Double o 5%
Pane LowE CL22 820 4% 2,044
4 Insulation - Floor/Crawlspace - R-30 772 4% 1,925 5%
5 Thermostat - Wi-Fi/Interactive - 4%
Interactive/learning thermostat (ie, 664 4% 1,529
NEST)
6 Insulation - Ceiling, Installation - R-38 365 2% 833 2%
(Retro only)
7 Boiler - Direct Fuel - AFUE 96% 307 2% 653 2%
. _ . . _ _ 0,
8 Ilnlsulatlon Wall Cavity, Installation - R 585 2% 711 2%
9 Water Heater - Low Flow Showerhead o 1%
(1.5 GPM) - 1.5 GPM showerhead 182 1% 48
10 Insulation - Ducting - duct thermal o 1%
losses reduced 50% 181 > 450
- - 0,
11 Water Heater - Faucet Aerators - 1.5 174 1% 401 1%
GPM faucet
12 Insulation - Ceiling, Upgrade - R-49 168 1% 383 1%
13 Insulation - Basement Sidewall - R-15 166 1% 415 1%
- i 0,
14 ENERGY STAR Homes - Built Green spec 146 1% 486 1%
(NC Only)
15 Water Heater - Low Flow Showerhead 0 1%
(2.0 GPM) - 2.0 GPM showerhead 104 1% 263
16 Water Heater - Pipe Insulation - 1%
Insulated 5' of pipe between unit and 100 1% 230
conditioned space
17 Water Heater - Thermostatic Shower 0%
Restriction Valve - Restrictor installed, 74 0% 171
shutting off water when it is warm
18 Water Heater > 55 gal. - Instantaneous - o 0%
ENERGY STAR (UEF 0.87) 30 0% 3
- - 0,
19 Thermostat - Programmable 14 0% 33 0%
Programmed thermostat
20 Insulation - Slab Foundation - R-11 (NC ) 0% 5 0%
Only)
Subtotal 18,354 100% 41,175 100%
Total Savings in Year 18,354 100% 41,176 100%
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Commercial Sector

Washington Potential

Table 6-5 and Figure 6-5 summarize the energy conservation potential for the commercial sector. In 2018,
UCT achievable economic potential is 20,731 dekatherms, or 0.3% of the baseline projection. By 2028,

cumulative savings are 547,834 dekatherms, or 8.7% of the baseline.

Table 6-5 Commercial Energy Conservation Potential Summary, Washington
Scenario 2018 2019 2022 2028 2038
Baseline Forecast (dekatherms) 6,197,173 6,197,918 6,219,237 6,325,464 6,578,501
Cumulative Savings (dekatherms)
UCT Achievable Economic Potential 20,731 44,393 151,733 547,834 1,021,211
TRC Achievable Economic Potential 18,376 39,603 134,004 465,827 836,014
Achievable Technical Potential 36,328 76,386 239,042 743,027 1,283,162
Technical Potential 78,948 159,629 430,505 1,070,109 1,561,295
Energy Savings (% of Baseline)
UCT Achievable Economic Potential 0.3% 0.7% 2.4% 8.7% 15.5%
TRC Achievable Economic Potential 0.3% 0.6% 2.2% 7.4% 12.7%
Achievable Technical Potential 0.6% 1.2% 3.8% 11.7% 19.5%
Technical Potential 1.3% 2.6% 6.9% 16.9% 23.7%
Figure 6-5 Commercial Energy Conservation by Case, Washington (dekatherms)
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Figure 6-6 presents forecasts of energy savings by end use as a percent of total annual savings and
cumulative savings. Space heating makes up a majority of the potential early, but food preparation
equipment upgrades provide substantial savings opportunities in the later years.

Figure 6-6 Commercial UCT Achievable Economic Potential — Cumulative Savings by End Use,
Washington (dekatherms, % of total)
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Table 6-6 identifies the top 20 commercial measures by cumulative savings in 2018 and 2019. Boilers are
the top measure, food preparation and custom HVAC measures. Retrocommissioning potential is present
in the top measures but is a smaller contributor due to revised savings assumptions. RCx in the commercial
sector is a restoration of HVAC systems to their original, or better, conditions.
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Table 6-6 Commercial Top Measures in 2018 and 2079, UCT Achievable Economic Potential,
Washington (dekatherms)

2018 Cumulative 2019 Cumulative

) 0,
Measure / Technology Potential Savings 90 Potential Savings S0
Total Total
(dekatherms) (dekatherms)
1 Boiler - AFUE 97% 6,337 31% 13,775 31%
2 Fryer - ENERGY STAR 1,775 9% 3,653 8%

Gas Boiler - Insulate Steam
3 Lines/Condensate Tank - Lines and 1,152 6% 2,262 5%
condensate tank insulated

a Gas BO|I.er - Hot Water Reset - Reset 1123 5% 2,333 5%
control installed

HVAC - Demand Controlled Ventilation -

0, 0,
5 DCV enabled 1,033 5% 2,027 5%
6 Insulation - Roof/Ceiling - R-38 850 4% 2,079 5%
7 Water Heater - TE 0.94 838 4% 2,001 5%
3 Stegm Trap Maintenance - Cleaning and 320 4% 1,620 4%
maintenance
9 Gas Boiler - Insul.ate Hot Water Lines - 770 4% 1512 3%
Insulated water lines
10 Insulation - Wall Cavity - R-21 761 4% 1,862 4%
1 Retrocommissioning - HVAC - Optimized 661 3% 1,298 3%

HVAC flow and controls

Water Heater - Central Controls - 0 0
12 Central water boiler controls installed >73 X 1,137 X

Gas Boiler - High Turndown - Turndown

0, 0,
13 control installed 526 3% 1,091 2%
Strategic Energy Management - Energy
14 management system installed and 412 2% 820 2%
programmed
Double Rack Oven - FTSC Qualified 0 0
15 (>50% Cooking Efficiency) 405 2% 836 2%
Kitchen H - DCV/MUA - DCV/HUA
16 W':;t :god""d CV/MUA - DCV/HU 329 2% 656 1%
- 0, i
17 Ov.er.1 ENERGY STAR (>42% Baking 311 2% 669 2%
Efficiency)
Building Automation System -
18 Automation system installed and 307 1% 765 2%

programmed

Boiler - k E izer -
19 Gas 0|far §tac conomizer 282 1% 503 1%
Economizer installed

Water Heater - Faucet Aerator - 1.5

0, 0,
20 GPM faucet 219 1% 453 1%
Subtotal 19,485 94% 41,442 93%
Total Savings in Year 20,731 100% 44,393 100%
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Idaho Potential

Table 6-7 and Figure 6-7 summarize the energy conservation potential for the commercial sector. In 2018,
UCT achievable economic potential is 7,417 dekatherms, or 0.2% of the baseline projection. By 2028,

cumulative savings are 239,015 dekatherms, or 7.8% of the baseline.

Table 6-7 Commercial Energy Conservation Potential Summary, ldaho
Scenario 2018 2019 2022 2028 2038
Baseline Forecast (dekatherms) 3,050,738 3,045,031 3,039,479 3,067,352 3,197,949
Cumulative Savings (dekatherms)
UCT Achievable Economic Potential 7,417 16,035 58,160 239,015 481,888
TRC Achievable Economic Potential 5,529 12,039 43,123 169,784 360,683
Achievable Technical Potential 14,871 31,349 101,064 338,527 623,867
Technical Potential 36,549 73,959 201,366 517,401 777,530
Energy Savings (% of Baseline)
UCT Achievable Economic Potential 0.2% 0.5% 1.9% 7.8% 15.1%
TRC Achievable Economic Potential 0.2% 0.4% 1.4% 5.5% 11.3%
Achievable Technical Potential 0.5% 1.0% 3.3% 11.0% 19.5%
Technical Potential 1.2% 2.4% 6.6% 16.9% 24.3%
Figure 6-7 Commercial Energy Conservation by Case, Idaho (dekatherms)
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Figure 6-8 presents forecasts of energy savings by end use as a percent of total annual savings and
cumulative savings. Space heating makes up a majority of the potential early, but food preparation

equipment upgrades provide substantial savings opportunities in the later years.
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Figure 6-8 Commercial UCT Achievable Economic Potential — Cumulative Savings by End Use, Idaho
(dekatherms, % of total)
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Table 6-8 identifies the top 20 commercial measures by cumulative savings in 2018 and 2019. Boilers are
the top measure, followed by custom HVAC measures and food preparation. Retrocommissioning
potential is present in the top measures but is a smaller contributor due to revised savings assumptions.
RCx in the commercial sector is a restoration of HVAC systems to their original, or better, conditions.
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Table 6-8 Commercial Top Measures in 2018 and 2019, UCT Achievable Economic Potential, Idaho
(dekatherms)
2018 Cumulative 2019 Cumulative
. . % of . . % of
Measure / Technology Potential Savings Potential Savings
Total Total
(dekatherms) (dekatherms)
1 Boiler - AFUE 97% 1,511 20% 3,456 22%
Gas Boiler - Insulate Steam
2 Lines/Condensate Tank - Lines and 681 9% 1,339 8%
condensate tank insulated
3 Fryer - ENERGY STAR 593 8% 1,220 8%
HVAC - Demand Controlled Ventilation -
0, 0,
4 DCV enabled 580 8% 1,139 7%
5 Insulation - Roof/Ceiling - R-38 478 6% 1,171 7%

Boiler - | | Hot W Li -
6 Gas Boiler - Insu ?te ot Water Lines 456 6% 895 6%
Insulated water lines

7 Insulation - Wall Cavity - R-21 416 6% 1,019 6%
3 Stegm Trap Maintenance - Cleaning and 407 5% 305 5%
maintenance
Retrocommissioning - HVAC - Optimized o o
9 HVAC flow and controls 266 4% >23 3%
Strategic Energy Management - Energy
10 management system installed and 265 4% 527 3%
programmed
11 Water Heater - TE 0.94 198 3% 505 3%
Double Rack Oven - FTSC Qualified o o
12 (>50% Cooking Efficiency) 196 3% 405 3%
Kitchen H - DCV/MUA - DCV/HUA
13 V;ft EgodOOd CV/MUA - DCV/HU 193 3% 384 2%
14 Thermostat - Programmabl.e - 189 3% 370 2%
Programmable thermostat installed
Building Automation System -
15 Automation system installed and 159 2% 396 2%
programmed
- 9 i
16 Ov.er.'n ENERGY STAR (>42% Baking 149 2% 321 2%
Efficiency)

17 Water Heater - antral Contrc.JIs - 91 1% 190 1%
Central water boiler controls installed

18 Gas B.0|Ier - Malr?tenance - General 76 1% 151 1%
cleaning and maintenance

19 Gas Boiller - Hot Water Reset - Reset 73 1% 163 1%
control installed

Gas Furnace - Maintenance - General

20 X X 67 1% 132 1%
cleaning and maintenance
Subtotal 7,043 95% 15,111 94%
Total Savings in Year 7,417 100% 16,035 100%
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Industrial Sector

Washington Potential

Table 6-9 and Figure 6-9 summarize the energy conservation potential for the core industrial sector. In
2018, UCT achievable economic potential is 569dekatherms, or 0.2% of the baseline projection. By 2028,
cumulative savings reach 6,528 dekatherms, or 2.8% of the baseline. Industrial potential is a lower
percentage of overall baseline compared to the residential and commercial sectors. While large, custom
process optimization and controls measures are present in potential, these are not applicable to all
processes which limits potential at the technical level. Additionally, since the largest customers were
excluded from this analysis due to their status as transport-only customers making them ineligible to
participate in energy efficiency programs for the utility, the remaining customers are smaller and tend to
have lower process end-use shares, further lowering industrial potential. As seen in the figure below,
industrial potential is substantially lower due to the smaller sector size and process uses.

Table 6-9 Industrial Energy Conservation Potential Summary, Washington (dekatherms)
Scenario 2018 2019 2022 2028 2038
Baseline Forecast (dekatherms) 251,300 248,912 247,616 232,346 213,968
Cumulative Savings (dekatherms)
UCT Achievable Economic Potential 569 1,132 1,709 6,528 9,957
TRC Achievable Economic Potential 597 1,188 1,785 6,899 10,696
Achievable Technical Potential 762 1,518 2,288 9,034 13,731
Technical Potential 1,002 1,964 2,942 11,035 16,187
Energy Savings (% of Baseline)
UCT Achievable Economic Potential 0.2% 0.5% 0.7% 2.8% 4.7%
TRC Achievable Economic Potential 0.2% 0.5% 0.7% 3.0% 5.0%
Achievable Technical Potential 0.3% 0.6% 0.9% 3.9% 6.4%
Technical Potential 0.4% 0.8% 1.2% 4.7% 7.6%

Figure 6-9 Industrial Energy Conservation Potential, Washington (dekatherms)

18,000

16,000
14,000
12,000
10,000
Dth
8,000
6,000
4,000
o e— -

2018 2019 2020 2028 2038

B UCT Achievable Economic B TRC Achievable Economic B Achievable Technical B Technical

Applied Energy Group * www.appliedenergygroup.com | 69

Avista Corp 2018 Natural Gas IRP Appendix 197
Page 201 of 829



Exh. JM-2

2018 Avista Utilities Natural Gas Conservation Potential Assessment |

Figure 6-10 presents forecasts of energy savings by end use as a percent of total annual savings and
cumulative savings.

Figure 6-10 Industrial UCT Achievable Economic Potential — Cumulative Savings by End Use,
Washington (dekatherms, % of total)
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Table 6-10 identifies the top 20 industrial measures by cumulative 2018 and 2019 savings. Strategic energy
management and retrocommissioning are top measures in the industrial sector. Strategic energy
management of industrial process applications is the highest measure by total savings. For smaller
industrial customers, this measure typically involves a cohort of between five to ten customers who form
a working group facilitated by an energy management expert. One or more employees at each facility are
designated an energy conservation “champion” who work to integrate efficient energy-consuming
behavior into the company’s culture. Many of these measures are more custom in nature, such as strategic
energy management and retrocommissioning. These results in behavior-based and low-cost/no-cost
measures but result in larger custom projects. We estimate that this potential will be captured within these
measures/delivery mechanisms.
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Table 6-10 Industrial Top Measures in 2018 and 2019, UCT Achievable Economic Potential,
Washington (dekatherms)

2018 Cumulative % of 2019 C.umula.tlve % of
Potential Savings
Total Total

Measure / Technology Potential Savings
(dekatherms) (dekatherms)

Strategic Energy Management - Energy

1 management system installed and 191 34% 380 34%
programmed

2 Retrocomm!ssmnlng - Optimized 129 23% 255 23%
process design and controls

3 Gas Boiler - High Turndown - Turndown 32 14% 162 14%

control installed

a Gas BO|I'er - Hot Water Reset - Reset 68 12% e 1%
control installed
Steam Trap Maintenance - Cleaning and

. 49 9% 97 9%
maintenance

6 Gas B.oiler - Mair?tenance - General a1 7% 76 7%
cleaning and maintenance
Gas Boiler - Burner Control

7 Optimization - Optimized burner 4 1% 9 1%
controls
Gas Furnace - Maintenance - General

8 . . 3 1% 6 1%
cleaning and maintenance

9 Unit Heater - Infrared Radiant 2 0% 4 0%
10 Boiler - AFUE 97% 1 0% 3 0%
11 Furnace - AFUE 96% 0 0% 0 0%
12 Insulation - Roof/Ceiling - R-38 0 0% 0 0%
13 Insulation - Wall Cavity - R-21 0 0% 0 0%
S P—— .
14 Insulation - Ducting - 50% reduction in 0 0% 0 0%
thermal losses
- i i - 0,
15 HVAC - Duct Repal‘r and Sealing - 30% 0 0% 0 0%
reduced duct leaking
16 \g\gtrlcei:)ws - High Efficiency - U-.22 or 0 0% 0 0%
HVAC - Demand Controlled Ventilation - 0 0
17 DCV enabled 0 0% 0 0%
18 Gas B0|I§r - .Stack Economizer - 0 0% 0 0%
Economizer installed
Subtotal 569 100% 1,132 100%
Total Savings in Year 569 100% 1,132 100%
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Idaho Potential

Table 6-11 and Figure 6-11 summarize the energy conservation potential for the core industrial sector. In
2018, UCT achievable economic potential is 569 dekatherms, or 0.2% of the baseline projection. By 2028,
cumulative savings reach 6,584 dekatherms, or 2.7% of the baseline. Industrial potential is a lower
percentage of overall baseline compared to the residential and commercial sectors. While large, custom
process optimization and controls measures are present in potential, these are not applicable to all
processes which limits potential at the technical level. Additionally, since the largest customers were
excluded from this analysis due to their status as transport-only customers making them ineligible to
participate in energy efficiency programs for the utility, the remaining customers are smaller and tend to
have lower process end-use shares, further lowering industrial potential. As seen in the figure below,
industrial potential is substantially lower due to the smaller sector size and process uses.

Table 6-11 Industrial Enerqy Conservation Potential Summary, Idaho (dekatherms)
Scenario pAONRS 2019 2022 2028 2038
Baseline Forecast (dekatherms) 240,261 243,071 244,930 244,959 242,820
Cumulative Savings (dekatherms)
UCT Achievable Economic Potential 569 1,140 1,718 6,584 9,952
TRC Achievable Economic Potential 573 1,150 1,738 7,021 10,797
Achievable Technical Potential 730 1,469 2,225 8,956 13,732
Technical Potential 959 1,939 2,921 11,030 16,205
Energy Savings (% of Baseline)
UCT Achievable Economic Potential 0.2% 0.5% 0.7% 2.7% 4.1%
TRC Achievable Economic Potential 0.2% 0.5% 0.7% 2.9% 4.4%
Achievable Technical Potential 0.3% 0.6% 0.9% 3.7% 5.7%
Technical Potential 0.4% 0.8% 1.2% 4.5% 6.7%

Figure 6-11 Industrial Energy Conservation Potential, Idaho (dekatherms)

18,000

16,000
14,000
12,000
10,000
Dth
8,000
6,000
4,000
o weseeemii -‘

2018 2019 2020 2028 2038

B UCT Achievable Economic B TRC Achievable Economic H Achievable Technical B Technical

Figure 6-12 presents forecasts of energy savings by end use as a percent of total annual savings and
cumulative savings.
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Figure 6-12 Industrial UCT Achievable Economic Potential — Cumulative Savings by End Use, Idaho
(dekatherms, % of total)
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Table 6-12 identifies the top 20 industrial measures by cumulative 2018 and 2019 savings. Strategic energy
management and retrocommissioning are top measures in the industrial sector. Strategic energy
management of industrial process applications is the highest measure by total savings. For smaller
industrial customers, this measure typically involves a cohort of between five to ten customers who form
a working group facilitated by an energy management expert. One or more employees at each facility are
designated an energy conservation “champion” who work to integrate efficient energy-consuming
behavior into the company’s culture. Many of these measures are more custom in nature, such as strategic
energy management and retrocommissioning. These results in behavior-based and low-cost/no-cost
measures but result in larger custom projects. We estimate that this potential will be captured within these
measures/delivery mechanisms.
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Table 6-12 Industrial Top Measures in 2018 and 2019, UCT Achievable Economic Potential, Idaho
(dekatherms)

2018 Cumulative % of 2019 C.umula.tlve % of
Potential Savings
Total Total

Measure / Technology Potential Savings
(dekatherms) (dekatherms)

Strategic Energy Management - Energy

1 management system installed and 197 35% 397 35%
programmed

2 Retrocomm!ssmnlng-Opt|m|zed 123 22% 244 21%
process design and controls

3 Gas Boiler - High Turndown - Turndown 78 14% 154 149%

control installed

a Gas BO|I.er - Hot Water Reset - Reset 65 11% 135 12%
control installed

Steam Trap Maintenance - Cleaning and

. 47 8% 94 8%
maintenance

Gas Boiler - Maintenance - General
6 °! ' 39 7% 72 6%
cleaning and maintenance

Retrocommissioning - Optimized HVAC

0, 0,

7 flow and controls 10 2% 20 2%
Gas Boiler - Burner Control

8 Optimization - Optimized burner 4 1% 9 1%

controls

Gas Furnace - Maintenance - General
9 . . 3 1% 5 0%
cleaning and maintenance

10 Unit Heater - Infrared Radiant 2 0% 6 0%
11 Boiler - AFUE 97% 1 0% 3 0%
12 Furnace - AFUE 96% 0 0% 0 0%
13 Insulation - Roof/Ceiling - R-38 0 0% 0 0%
14 Insulation - Wall Cavity - R-21 0 0% 0 0%
. C eno o
15 Insulation - Ducting - 50% reduction in 0 0% 0 0%
thermal losses
- i i - 0,
16 HVAC - Duct Repallr and Sealing - 30% 0 0% 0 0%
reduced duct leaking
17 \é\gtrl:?ws - High Efficiency - U-.22 or 0 0% 0 0%
HVAC - Demand Controlled Ventilation - 0 0
18 DCV enabled 0 0% 0 0%
Subtotal 569 100% 1,140 100%
Total Savings in Year 569 100% 1,140 100%
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Incorporating the Total Resource Cost Test

In addition to the UCT, LoadMAP has been configured to evaluate potential using the TRC. This test focuses
on impacts for both the utility and customer, which is an alternative frame of reference from the UCT. The
TRC includes the full measure cost (incremental for lost opportunities, full cost for retrofits), which is
generally substantially higher than the incentive cost included within the UCT. The TRC does include one
additional value stream that the UCT does not, non-energy impacts. This test is fully incorporated into
LoadMAP and prepared for Avista to use in the event the Company feels a “fully balanced” TRC is
identified.

In accordance with Council methodology, these impacts must be quantified and monetized, meaning
impacts such as personal comfort, which are difficult to assign a value to, are not included. What this does
include are additional savings including water reductions due to low-flow measures or reduced detergent
requirements to wash clothes in a high-efficiency clothes washer. AEG has incorporated these impacts as
they are available in source documentation, such as RTF UES workbooks.

Some impacts are already included within Avista’s avoided costs. These include the 10% conservation
credit applied by the Council for infrastructure benefits of efficiency. The future prices of carbon are also
included. Per TRC methodology, as these impacts are already captured within the avoided costs provided
to AEG, we did not incorporate them a second time outside the costs.

Another set of impacts captured within Council methodology include the Simplified Energy Enthalpy
Model (SEEM) “calibration credits”. The Council calibrates this energy model using metered end-use
energy consumption to reflect actual conditions. While these are technically energy impacts, they are not
captured as a benefit to a natural-gas utility as they are instead an impact on the customer. The Council
then assumes the difference between the uncalibrated and calibrated models represents the impacts of
secondary heating by different fuels present in the home. In the Council’s case, these could be small gas
heaters or wood stoves present alongside an electric forced-air furnace. For Avista, AEG followed a similar
methodology, but instead applied the calibration percent impact to estimated gas-heating savings rather
than electric. To monetize these impacts, we incorporated the latest Mid C energy prices, including carbon
impacts, from the RTF's website, adjusted for differences in efficiency between electric and natural gas
heating equipment (e.g. converted therm savings from an AFUE 80% baseline to kWh savings from an EF
0.97 resistance heater baseline). We applied these impacts to many non-equipment measures with space
heating impacts in all sectors as well as to residential space heating equipment, which was the primary
use for the Council.

Finally, AEG identified additional non-gas end uses which may be impacted by gas efficiency measures.
These include impacts from other end uses, such as cooling savings due to efficient shell measures or
lighting savings due to a comprehensive retrocommissioning or strategic energy management program.
Like the calibration credit above, these do not have a benefit to a natural-gas utility but do to the customer.
It is worth a note of caution when incorporating these impacts. Certain comprehensive building measures,
such as retrocommissioning and strategic energy management have very large electric impacts that may
be greater than the original estimated gas impacts. LED lighting is a very popular technology within
electric utility-programs and can have massive impacts. Commercial HVAC retrocommissioning (RCx)
includes both cooling and ventilation electric impacts, which could outweigh the gas space heating
impacts. To realize these cost-effective savings, Avista would need to offer a comprehensive RCx program
affecting both electric and natural gas end uses.

Applied Energy Group * www.appliedenergygroup.com 175

Avista Corp 2018 Natural Gas IRP Appendix 203
Page 207 of 829



v

Exh. JM-2

COMPARISON WITH CURRENT PROGRAMS

One of the goals of this study is to inform targets for future programs, including the current calendar-
year, 2018. As such, AEG conducted an in-depth comparison of the CPA's 2018 UCT Achievable Economic
Potential with Avista's 2017 accomplishments and 2018 plan at the sector-level. This involved assigning

each measure within the CPA to an existing Avista program. C

Washington Comparison with 2017 Programs and 2018 Plan

Residential Sector

Table 7-1 summarizes Avista’s 2017 residential accomplishments, 2018 plan, and the 2018 UCT Achievable
Economic potential estimates from LoadMAP. The LoadMAP estimate of 39,979 dekatherms is lower than
Avista's 2017 accomplishments at 62,156 dekatherms and lower than Avista’s 2018 plan at 50,402 therms.

Table 7-7

Economic Potential (dekatherms)

Program Group

Furnace

Boiler

Water Heater
ENERGY STAR Homes
Smart Thermostat
Programmable Thermostat
Ceiling Insulation
Wall Insulation

Floor Insulation
Doors

Windows

Air Sealing

Duct Insulation

Duct Sealing
Showerheads
Miscellaneous

Program Total

2017

Accomplishments

(dekatherms)
40,003
453
6,621
122

4,884

540
218
66

40
8,911
207
30

48

14

62,156

2018 Plan
(dekatherms)

28,600

1,042
365
2,340
55

280
240
266

63
15,940
112

144

954

50,402

Comparison of Avista’s Washington Residential Programs with 2018 UCT Achievable

LoadMAP
2018 UCT
(dekatherms)

19,091
619
4,257
294

1,344

1,072

904

1,135

9,426

367

575

893

39,979
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The main reason that potential is lower is that the baseline assumed for forced-air furnaces is adjusted in
the following ways.

The 2015 Washington State Energy Code (WSEC) prescribes very efficient building shell requirements,
which substantially reduces the consumption of a new home. Since every new home requires a lost
opportunity purchasing decision when constructed, they make up a large portion of the potential. The
lower unit energy savings in new homes due to lower heating requirements reduces the unit energy
savings (UES) from this measure.

Another reason is the incorporation of a market baseline, which assumes not everyone purchases the
minimum federal standard in the absence of efficiency programs. This results in approximately 20%
of customers purchasing an AFUE 90% and 5% purchasing an AFUE 92% in the baseline, which reduces
the average unit energy consumption upon which savings for an AFUE 95% are based,

Additional descriptions for other measure differences are provided below:

Potential for ENERGY STAR Homes has been reduced due to WSEC 2015. The efficient shell
requirements lower space heating savings from the prior estimate, which was made before this code
went into effect.

Commercial and Industrial Sectors

Table 7-2 summarizes Avista’s 2017 commercial and industrial accomplishments, 2018 plan, and the 2018
UCT Achievable Economic potential estimates from LoadMAP. The LoadMAP estimate of 21,300
dekatherms is very similar to Avista’s 2017 accomplishments at 22,405 dekatherms and 2018 plan at 20,251
dekatherms.

Table 7-2 Comparison of Avista’s Washington Nonresidential Accomplishments with 2018 UCT
Achievable Economic Potential (dekatherms)

2017 018 Plan LoadMAP
Program Group Accomplishments e 2018 UCT
(dekatherms) (dekatherms)

HVAC 14,000 3,214 11,925
Weatherization 1,657 2,080 1,694
Appliances 380 0 838
Food Preparation 3,987 4,956 2,761
Custom 2,381 10,000 4,082
Program Total 22,405 20,251 21,300

The following are key drivers in commercial potential:

The HVAC category includes both efficient equipment (e.g. boilers) as well as custom HVAC measures.
The 2018 Plan includes the latter in the “Custom” category, but 2017 accomplishments imply that these
are realized through the HVAC program group.

Fryer and convection oven potential is substantial due to the high gas consumption of restaurants
and Avista’s current success with this program. This measure was heavily accelerated in LoadMAP.
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Idaho Comparison with 2017 Programs and 2018 Plan

Residential Sector

Table 7-3 summarizes Avista’s 2017 residential accomplishments, 2018 plan, and the 2018 UCT Achievable
Economic potential estimates from LoadMAP. The LoadMAP estimate of 18,354 dekatherms is very similar
to Avista's 2017 accomplishments at 18,158 dekatherms and Avista's 2018 plan at 17,311 therms.

Table 7-3

Potential (dekatherms)

Program Group

Furnace

Boiler

Water Heater
ENERGY STAR Homes
Smart Thermostat
Programmable Thermostat
Ceiling Insulation
Wall Insulation

Floor Insulation
Doors

Windows

Air Sealing

Duct Insulation

Duct Sealing
Showerheads
Miscellaneous

Program Total

2017
Accomplishments
(dekatherms)

12,783
134
1,775
41

1,628

129
17

29

11
1,407
87

56

59

0

2

18,158

2018 Plan
(dekatherms)

11,716
0
2,077
41

1,040

56
102
119

19

1,708

48

153

233
0

17,311

LoadMAP
2018 UCT
(dekatherms)

11,816
307
2,014
146

664

534
452

774

820

181

0
286
362

18,354

Comparison of Avista’s Idaho Residential Programs with 2078 UCT Achievable Economic

Potential for most measures is very similar to both accomplishments and the 2018 plan. In contrast to
Washington, Idaho's energy code does not cannibalize a large portion of the HVAC-related savings,
resulting in a much steadier range of potential.
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Commercial and Industrial Sectors

Table 7-4 summarizes Avista’s 2017 commercial and industrial accomplishments, 2018 plan, and the 2018
UCT Achievable Economic potential estimates from LoadMAP. The LoadMAP estimate of 7,986 dekatherms
is substantially higher than Avista's 2017 accomplishments at 3,987 dekatherms but similar to the 2018
plan at 7,336 dekatherms.

Table 7-4 Comparison of Avista’s Idaho Nonresidential Accomplishments with 2018 UCT
Achievable Economic Potential (dekatherms)

2017 2018 Plan LoadMAP
Program Group Accomplishments (dekatherms) 2018 UCT
(dekatherms) (dekatherms)

HVAC 1,390 805 3,769
Weatherization 874 940 941
Appliances 35 0 198
Food Preparation 1,359 1,490 1,045
Custom 0 4,100 2,033
Program Total 3,657 7,336 7,986

This is due to a “ramp up” period between 2017 and 2018 resulting from a recent-year restart of programs.
Similar to Washington, many custom HVAC measures were included within the HVAC category to reflect
actual accomplishments.
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38
COMPARISON WITH CURRENT PROGRAMS

One of the goals of this study is to inform targets for future programs, including the current calendar-
year, 2018. As such, AEG conducted an in-depth comparison of the CPA's 2018 UCT Achievable Economic
Potential with Avista's 2017 accomplishments and 2018 plan at the sector-level. This involved assigning
each measure within the CPA to an existing Avista program. C

Residential Comparison with 2016 CPA

Table 8-1 compares first-year residential potential between Avista’s 2016 and 2018 Natural Gas CPAs
conducted by AEG. In both cases, first-year potential is estimated to be higher.

Table 8-1 Comparison of Avista’s Residential UCT Achievable Economic Potential between the 2076
and 2018 CPAs (dekatherms)

Program Group 201\;Vashington 2018
Furnace 9,524 19,091 3,209 11,816
Boiler 251 619 112 307
Water Heater 718 4,257 254 2,014
ENERGY STAR Homes 0 294 0 146
Smart Thermostat 445 1,344 213 664
Programmable Thermostat 0 0 0 0
Ceiling Insulation 1,218 1,072 577 534
Wall Insulation 0 904 0 452
Floor Insulation 0 1,135 0 774
Doors 0 0 0 0
Windows 8,491 9,426 4,044 820
Air Sealing 0 0 0 0
Duct Insulation 0 367 0 181
Duct Sealing 939 0 0 0
Showerheads 1,627 575 736 286
Miscellaneous 4,387 893 1,992 362
CPA Total 27,598 39,979 11,138 18,354

Increases in potential are due to a few factors:

The update in ramp rates to Seventh Plan values. Some of these start as high as 40% achievability in
the first year.
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Due to program accomplishments, particularly in HVAC. AEG accelerated key measures such as
furnace upgrades, to the faster ramp rates to align with program success.

Measure savings, costs, and/or incentives have been updated for some measures, resulting in
additional cost-effective measures. New measures include ENERGY STAR homes as well as wall and
floor insulation.

Nonresidential Comparison with 2016 CPA

Table 8-2 compares first-year nonresidential potential between Avista's 2016 and 2018 Natural Gas CPAs
conducted by AEG. In Washington, the potential is similar, while it is lower in Idaho.

Table 8-2 Comparison of Avista'’s Nonresidential UCT Achievable Economic Potential between the
2016 and 2018 CPAs (dekatherms)

Program Group 201\;\/ashington 2018
HVAC 8,065 11,925 3,400 3,769
Weatherization 1,636 1,694 540 941
Appliances 953 838 453 198
Food Preparation 577 2,761 228 1,045
Custom 12,130 4,082 4,997 2,033
CPA Total 23,362 21,300 9,618 7,986

In addition to changes in ramp rates, differences in potential are due to a few factors:
HVAC potential is similar to the previous study but accelerated slightly.
Food preparation potential has been heavily accelerated.

Potential has been lowered in the “Custom” category for both states due the revisions in the
commercial retrocommissioning savings assumptions. The Seventh Plan assumed a 15% heating
energy savings from commercial retrocommissioning programs. When AEG inspected this assumption
further, we discovered that the conversion from an assumption of 5% of building use was being
converted using a heating percentage of use of roughly 33%, much lower than AEG’'s market
characterization analysis. By applying an Avista-specific conversion, AEG calculated a savings of closer
to 7% of heating use.

Applied Energy Group * www.appliedenergygroup.com | 81

Avista Corp 2018 Natural Gas IRP Appendix 209
Page 213 of 829



Exh. JM-2

Avista Corp 2018 Natural Gas IRP Appendix 210
Page 214 of 829



Exh. JM-2

Applied Energy Group, Inc.
500 Ygnacio Valley Road, Suite 250
Walnut Creek, CA 94596

P: 510.982.3525

Avista Corp 2018 Natural Gas IRP Appendix 211
Page 215 of 829



Exh. JM-2

APPENDIX — CHAPTER 3

APPENDIX 3.2: ENVIRONMENTAL EXTERNALITIES OVERVIEW
(OREGON JURISDICTION ONLY)

The methodology for determining avoided costs from reduced incremental natural gas usage considers
commodity and variable transportation costs only. These avoided cost streams do not include environmental
externality costs related to the gathering, transmission, distribution or end-use of natural gas.

Per traditional economic theory and industry practice, an environmental externality factor is typically added
to the avoided cost when there is an opportunity to displace traditional supply-side resources with an
alternative resource with no adverse environmental impact.

REGULATORY GUIDANCE

The Oregon Public Utility Commission (OPUC) issued Order 93-965 (UM-424) to address how utilities
should consider the impact of environmental externalities in planning for future energy resources. The
Order required analysis on the potential natural gas cost impacts from emitting carbon dioxide (CO,) and
nitric-oxide (NOX).

The OPUC’s Order No. 07-002 in Docket UM 1056 (Investigation Into Integrated Resource Planning)
established the following guideline for the treatment of environmental costs used by energy utilities that
evaluate demand-side and supply-side energy choices:

UM 1056, Guideline 8 - Environmental Costs

“Utilities should include, in their base-case analyses, the regulatory compliance costs they expect
for carbon dioxide (CO,), nitrogen oxides (NOx), sulfur oxides (SO-), and mercury (Hg) emissions.
Utilities should analyze the range of potential CO2 regulatory costs in Order No. 93-695, from $0
- 840 (19908). In addition, utilities should perform sensitivity analysis on a range of reasonably
possible cost adders for nitrogen oxides (NOx), sulfur dioxide (SO2), and mercury (Hg), if

applicable.

In June 2008, the OPUC issued Order 08-338 (UM1302) which revised UM 1056, Guideline 8. The revised
guideline requires the utility should construct a base case portfolio to reflect what it considers to be the
most likely regulatory compliance future for the various emissions. Additionally the guideline requires the
utility to develop several compliance scenarios ranging from the present CO2 regulatory level to the upper
reaches of credible proposals and each scenario should include a time profile of CO2 costs. The utility is
also required to include a “trigger point” analysis in which the utility must determine at what level of carbon
costs its selection of portfolio resources would be significantly different.

ANALYSIS

Unlike electric utilities, environmental cost issues rarely impact a natural gas utility's supply-side resource
options. This is because the only supply-side energy resource is natural gas. The utility cannot choose
between say "dirty" coal-fired generation and "clean" wind energy sources. The supply-side implication of
environmental externalities generally relates to combustion of fuel to move or compress natural gas.
Avista’s direct gas distribution system infrastructure relies solely on the upstream line pressure of the
interstate pipeline transportation network to distribute natural gas to its customers and thus does not directly
combust fuels that result in any CO,, NOx, SO2, or Hg emissions.
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Upstream gas system infrastructure (pipelines, storage facilities, and gathering systems), however, do
produce CO» emissions via compressors used to pressurize and move natural gas. Accessing CO; emissions
data on these upstream activities to perform detailed meaningful analysis is challenging. In the 2009 Natural
Gas IRP there was significant momentum regarding GHG legislation and the movement towards the
creation of carbon cap and trade markets or tax structure. Additionally, the pricing level of the framework
has been greatly reduced. Whichever structure ultimately gets implemented, Avista believes the cost pass
through mechanisms for upstream gas system infrastructure will not make a difference in supply-side
resource selection although the amount of cost pass through could differ widely.

Table 3.2.1 summarizes a range of environmental cost adders we believe capture several compliance futures
including our expected scenario. The CO2 cost adders reflect outlooks we obtained from one of our
consultants, and following discussion and feedback from the TAC, have been incorporated into our
Expected, Low Growth/High Price, and Alternate Planning Standard portfolios.

The guidelines also call for a trigger point analysis that reflects a “turning point” at which an alternate
resource portfolio would be selected at different carbon cost adders levels. Because natural gas is the only
supply resource applicable to LDC’s any alternate resource portfolio selection would be a result of delivery
methods of natural gas to customers. Conceptually, there could be differing levels of cost adders applicable
to pipeline transported supply versus in service territory LNG storage gas. From a practical standpoint
however, the differences in these relative cost adders would be very minor and would not change supply-
side resource selection regardless of various carbon cost adder levels. We do acknowledge there is influence
to the avoided costs which would impact the cost effectiveness of demand-side measures in the DSM
business planning process.

CONSERVATON COST ADVANTAGE

For this IRP, we also incorporated a 10 percent environmental externality factor into our assessment of the
cost-effectiveness of existing demand-side management programs. Our assessment of prospective demand-
side management opportunities is based on an avoided cost stream that includes this 10 percent factor.

Environmental externalities were evaluated in the IRP by adding the cost per therm equivalent of the
externality cost values to supply-side resources as described in OPUC Order No. 93-965. Avista found that
the environmental cost adders had no impact on the company’s supply-side choices, although they did
impact the level of demand-side measures that could be cost-effective to acquire.

REGULATORY FILING

Avista will file revised cost-effectiveness limits (CELs) based upon the updated avoided costs available
from this IRP process within the prescribed regulatory timetable.
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TABLE 3.2.1: ENVIRONMENTAL EXTERNALITIES COST ADDER ANALYSIS (2015$)

Avista Corp

2020 2025 2030 2035
= $/short ton $ 21 213 21 2
g $/Ib $ 0.00]$ 0.00]$ 0.00| $ 0.00
< |Ibs/therm 0.008 0.008 0.008 0.008
6‘ NOx Adder
g [* [$/therm $ 0.00]$ 0.00]$ 0.00] $ 0.00
§ 5 [8/short ton $ 216[ $ 216 $ 216 $ 216
2 §$/Ib $ 0.111$ 0.111$ 0.11]$ 0.11
8 | & [bs/therm $ 0.01]$ 0.01[$ 0.01]$ 0.01
B | x [NOx Adder
8 [2 |$/therm $ 000ls 000[s o000|s  0.00
@ [$/ton $ - |$  2336]$  32.72]$  4591
o L $ - |$  0012{$ 0016]$ 0023
8 |Ibs/therm 11.64 11.64 11.64 11.64
CO2 Adder
$/therm $ -1 0.14]$ 0.19]$ 0.27
2020 2025 2030 2035
= $/short ton $ 213 213 213 2
g $/Ib $ 0.00]$ 0.00]$ 0.00| $ 0.00
< |ibs/therm 0.008 0.008 0.008 0.008
3 NOx Adder
Z |$/therm $ 0.00]$ 0.00]$ 0.00]$ 0.00
§ 5 [8/short ton $ 2168 2168 216] S 216
£ §$/1b $ 0.11]$ 0.11]$ 0.11]$ 0.11
£ | & |Ibs/therm $  0.008 0.008 0.008 0.008
e % [NOx Adder
2|2 |s/therm S 000]S  000[S  000|$ 0.0
$/ton $  11826]% 120.17|$ 119.88[$  120.01
« 18/ $  0.059]% 0060[$ 0.060[$  0.060
8 [Ibs/therm 11.64 11.64 11.64 11.64
CO2 Adder
$/therm $ 0.69]$ 070 $ 0.70| $ 0.70
2020 2025 2030 2035
= $/short ton $ 21 219 21 2
§ $/Ib $ 0.00]$ 0.00]$ 0.00| $ 0.00
< |Ibs/therm 0.008 0.008 0.008 0.008
3 NOx Adder
3 Z |$/therm $ 0.00]$ 0.00]$ 0.00]$ 0.00
§ s $/short ton $ 2161 $ 2161 $ 2161 $ 216
G R $ 0.11]$ 0.11]8$ 0.11]$ 0.11
£ | & |Ibs/therm 0.008 0.008 0.008 0.008
§ c,'; NOx Adder
> | 2 [$/therm $ 0.00]$ 0.00|$ 0.00]$ 0.00
3 [srton S 1154]|$ 12.19]S 1262|8 1286
18D $  0.006]%$ 0.006]$ 0.006[$  0.006
S [Ibs/therm 11.64 11.64 11.64 11.64
CO2 Adder
$/therm $ 0.07]$ 0.07]$ 0.07]$ 0.07
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APPENDIX 4.1: CURRENT TRANSPORTATION/STORAGE RATES AND ASSUMPTIONS

(3) Rate does not include Abandonment Surcharge
(4) Rate changes annually

Current Tariff Rates (1)
Reservation Commodity

TransCanada NGTL System Firm Rates (2)
FT-D Demand Rate Alberta-B.C. Border $4.77CAD/GJ/month N/a
TransCanada Foothills BC System Firm Rates (3)
FT A/BC to Kingsgate $2.32CAD/GJ/month N/a
GTN FTS-1 Rates
Mileage Based - Representative Example
Kingsgate to Spokane $0.081391/Dth/day $0.001733/Dth/day
Kingsgate to Malin $0.300201/Dth/day $0.009799/Dth/day
Medford Lateral $0.247709/Dth/day $0.002291/Dth/day
Spectra Energy/Westcoast System Firms Rates (4)
Postage Stamp Rates
Station 2 to Huntingdon/Sumas $477.81CAD/10°m*/month  N/a
Williams NWP
Postage Stamp Rates
TF-1 " $0.39294/Dth/day $0.00832/Dth/day
TF-2 $0.39294/Dth/day $0.00832/Dth/day
SGS-2F " $0.01562/Dth/day $0.00057/Dth/day

(1) Rates and Fuel reported are from current tariffed rates in the established currency and energy units of each pipeline
(2) Rate does not reflect current term-differentiation or Abandonment Surcharge

Fuel Rate

N/a

1.70%

0.0042% per Dth/mile
0.0042% per Dth/mile
N/a

N/a

1.16%
1.16%
0.17%
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Nominal$
Scenario Index GasYear Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
Expected Case AECO 2017-2018 $1.79 $1.56 $1.66 $2.13 $0.93 $1.06 $1.03 $1.02 $1.07 $1.08 $1.03 $1.08
Expected Case AECO 2018-2019 $1.49 $166 $1.72 $1.72 $159 $1.23 $1.21 $1.30 $1.38 $1.38 $1.30 $1.33
Expected Case AECO 2019-2020 $1.69 $1.88 $1.97 $1.93 $1.75 $147 $1.47 $1.48 $153 $156 $1.51 $1.57
Expected Case AECO  2020-2021 $1.79 $1.94 $2.18 $2.13 $2.03 $1.74 $1.72 $1.76 $1.85 $1.86 $1.78 $1.84
Expected Case AECO 2021-2022 $2.13 $2.26 $2.38 $240 $2.33 $2.01 $2.02 $2.01 $2.07 $2.09 $2.11 $2.12
Expected Case AECO 2022-2023 $2.28 $244 $252 $248 $243 $212 $218 $221 $222 $229 $2.28 $2.28
Expected Case AECO  2023-2024 $2.57 $2.76 $2.85 $285 $2.81 $260 $2.60 $2.57 $2.70 $2.82 $279 $2.84
Expected Case AECO 2024-2025 $2.95 $3.03 $3.09 $3.10 $295 $2.77 $2.80 $2.89 $296 $2.99 $2.94 $2.94
Expected Case AECO  2025-2026 $3.00 $3.10 $3.20 $3.18 $3.03 $2.87 $2.93 $3.01 $3.12 $3.15 $3.07 $3.12
Expected Case AECO  2026-2027 $3.17 $3.31 $3.41 $341 $3.32 $3.19 $3.17 $3.28 $3.39 $342 $3.36 $3.38
Expected Case AECO 2027-2028 $3.48 $3.70 $3.77 $3.67 $359 $3.50 $3.48 $3.63 $3.72 $3.77 $3.64 $3.68
Expected Case AECO  2028-2029 $3.77 $3.93 $399 $4.06 $3.93 $3.82 $3.83 $3.86 $3.98 $4.02 $393 $4.03
Expected Case AECO  2029-2030 $4.12 $4.34 $4.36 $4.37 $4.18 $4.07 $4.11 $4.16 $4.29 $4.35 $4.27 $4.31
Expected Case AECO 2030-2031 $4.30 $4.51 $4.60 $4.61 $4.43 $4.23 $4.31 $4.35 $453 $4.59 $4.50 $4.53
Expected Case AECO  2031-2032 $4.52 $4.65 $4.76 $4.69 $454 $4.35 $440 $4.45 $461 $468 $4.61 $4.70
Expected Case AECO 2032-2033 $4.67 $4.93 $5.00 $5.00 $4.82 $4.63 $4.65 $4.70 $4.92 $4.96 $4.86 $4.87
Expected Case AECO 2033-2034 $4.93 $5.14 $518 $521 $4.97 $4.79 $4.80 $4.88 $511 $512 $4.99 $5.04
Expected Case AECO  2034-2035 $5.13 $529 $543 $540 $522 $5.05 $4.99 $5.07 $527 $534 $521 $5.13
Expected Case AECO 2035-2036 $5.02 $5.14 $551 $558 $540 $520 $5.21 $536 $574 $5.89 $5.62 $5.60
Expected Case AECO 2036-2037 $5.67 $5.97 $6.06 $6.10 $575 $5.38 $539 $551 $588 $596 $5.65 $5.54
Expected Case Malin 2017-2018 $2.75 $2.61 $2.75 $3.29 $2.13 $2.06 $2.13 $2.18 $226 $2.29 $221 $2.23
Expected Case Malin 2018-2019 $2.36 $265 $269 $265 $249 $2.15 $2.07 $2.11 $2.19 $221 $218 $2.14
Expected Case Malin 2019-2020 $2.46 $2.72 $2.77 $2.71 $2.61 $2.38 $2.37 $248 $255 $2.33 $2.30 $2.33
Expected Case Malin 2020-2021 $2.55 $2.74 $294 $2.90 $2.67 $250 $245 $247 $262 $2.66 $2.64 $2.64
Expected Case Malin 2021-2022 $2.89 $3.04 $3.10 $3.09 $2.87 $2.67 $264 $263 $2.76 $2.78 $2.82 $2.78
Expected Case Malin 2022-2023 $3.00 $3.18 $3.23 $3.21 $3.06 $2.79 $277 $2.80 $2.88 $2.96 $2.97 $2.96
Expected Case Malin 2023-2024 $3.30 $3.48 $3.53 $3.53 $3.38 $3.19 $3.17 $3.16 $3.31 $3.39 $3.37 $3.37
Expected Case Malin 2024-2025 $3.63 $3.74 $3.79 $3.80 $3.62 $3.43 $3.38 $343 $352 $3.55 $3.55 $3.50
Expected Case Malin 2025-2026 $3.67 $3.78 $3.86 $3.87 $3.68 $3.53 $3.49 $3.50 $3.62 $3.64 $3.62 $3.60
Expected Case Malin 2026-2027 $3.74 $3.93 $4.00 $4.00 $3.82 $3.69 $3.64 $3.73 $391 $3.89 $3.88 $3.86
Expected Case Malin 2027-2028 $4.08 $4.24 $4.37 $4.29 $4.17 $4.01 $3.94 $4.07 $4.15 $4.15 $4.12 $4.10
Expected Case Malin 2028-2029 $4.30 $4.46 $4.57 $4.55 $4.40 $4.25 $4.22 $4.25 $4.38 $4.40 $4.37 $4.41
Expected Case Malin 2029-2030 $4.58 $4.79 $4.86 $4.86 $4.73 $4.54 $451 $455 $467 $4.69 $4.71 $4.74
Expected Case Malin 2030-2031 $4.86 $5.02 $5.15 $5.11 $4.95 $4.71 $4.72 $4.77 $4.95 $4.99 $4.91 $4.93
Expected Case Malin 2031-2032 $5.06 $5.17 $5.32 $528 $5.13 $4.89 $4.87 $4.93 $511 $515 $510 $5.13
Expected Case Malin 2032-2033 $5.25 $5.45 $551 $551 $535 $5.15 $512 $518 $542 $543 $533 $5.33
Expected Case Malin 2033-2034 $5.47 $5.67 $5.75 $577 $557 $539 $532 $542 $562 $561 $552 $5.59
Expected Case Malin 2034-2035 $5.73 $5.88 $6.02 $6.02 $5.80 $562 $552 $561 $578 $5.85 $575 $5.76
Expected Case Malin 2035-2036 $5.73 $5.88 $6.25 $6.28 $6.06 $5.85 $5.81 $590 $6.25 $6.31 $6.09 $6.13
Expected Case Malin 2036-2037 $6.36 $6.73 $6.76 $6.79 $6.42 $6.02 $595 $6.00 $6.33 $6.38 $6.09 $6.15
Expected Case Rockies 2017-2018 $2.70 $2.50 $3.07 $3.23 $2.05 $199 $2.04 $2.09 $2.15 $2.18 $2.10 $2.13
Expected Case Rockies 2018-2019 $2.28 $2.55 $275 $259 $244 $2.09 $2.01 $2.05 $2.10 $2.12 $2.09 $2.05
Expected Case Rockies 2019-2020 $2.37 $2.62 $2.83 $2.65 $255 $2.32 $231 $242 $246 $224 $221 $2.24
Expected Case Rockies 2020-2021 $2.47 $2.64 $3.00 $2.84 $2.61 $245 $2.38 $240 $251 $254 $253 $2.52
Expected Case Rockies 2021-2022 $2.77 $2.92 $298 $298 $2.81 $261 $257 $257 $264 $267 $270 $2.66
Expected Case Rockies 2022-2023 $2.87 $3.05 $3.10 $3.08 $298 $2.67 $2.68 $2.70 $2.75 $2.83 $2.84 $2.82
Expected Case Rockies 2023-2024 $3.16 $3.34 $3.38 $3.38 $3.30 $3.09 $3.06 $3.06 $3.18 $3.24 $323 $3.22
Expected Case Rockies 2024-2025 $3.44 $3.58 $3.63 $3.64 $3.46 $328 $3.27 $3.30 $3.38 $340 $3.39 $3.35
Expected Case Rockies 2025-2026 $3.47 $3.62 $3.71 $3.71 $3.53 $3.38 $3.35 $3.37 $347 $3.49 $347 $3.45
Expected Case Rockies 2026-2027 $3.59 $3.78 $3.84 $3.85 $3.67 $355 $3.51 $3.61 $3.76 $3.74 $3.73 $3.71
Expected Case Rockies 2027-2028 $3.92 $4.08 $4.20 $4.12 $4.01 $3.86 $3.85 $3.98 $4.00 $4.00 $3.97 $3.94
Expected Case Rockies 2028-2029 $4.14 $4.30 $4.40 $4.38 $425 $4.12 $4.13 $4.16 $4.23 $4.24 $4.20 $4.24
Expected Case Rockies 2029-2030 $4.40 $4.60 $4.67 $4.67 $4.58 $4.41 $4.41 $4.43 $452 $4.52 $453 $4.56
Expected Case Rockies 2030-2031 $4.67 $4.83 $4.95 $4.92 $480 $4.60 $4.61 $4.66 $4.76 $4.80 $4.72 $4.74
Expected Case Rockies 2031-2032 $4.86 $4.97 $511 $5.07 $4.96 $4.78 $4.75 $4.81 $4.96 $4.97 $4.91 $4.93
Expected Case Rockies 2032-2033 $5.05 $5.24 $5.30 $530 $5.16 $5.03 $5.00 $5.05 $526 $525 $5.13 $5.13
Expected Case Rockies 2033-2034 $5.26 $545 $553 $555 $538 $526 $519 $529 $545 $542 $531 $5.38
Expected Case Rockies 2034-2035 $5.52 $5.66 $5.80 $579 $560 $548 $5.38 $547 $561 $565 $554 $554
Expected Case Rockies 2035-2036 $5.50 $5.65 $6.02 $6.05 $586 $571 $5.66 $575 $6.07 $6.10 $5.87 $5.90
Expected Case Rockies 2036-2037 $6.13 $6.49 $6.52 $6.55 $6.20 $5.87 $5.80 $5.84 $6.14 $6.17 $5.87 $5.92
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Nominal$

Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case

Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case
Expected Case

Stanfield 2017-2018
Stanfield 2018-2019
Stanfield 2019-2020
Stanfield 2020-2021
Stanfield 2021-2022
Stanfield 2022-2023
Stanfield 2023-2024
Stanfield 2024-2025
Stanfield 2025-2026
Stanfield 2026-2027
Stanfield 2027-2028
Stanfield 2028-2029
Stanfield 2029-2030
Stanfield 2030-2031
Stanfield 2031-2032
Stanfield 2032-2033
Stanfield 2033-2034
Stanfield 2034-2035
Stanfield 2035-2036
Stanfield 2036-2037

2017-2018
2018-2019
2019-2020
2020-2021
2021-2022
2022-2023
2023-2024
2024-2025
2025-2026
2026-2027
2027-2028
2028-2029
2029-2030
2030-2031
2031-2032
2032-2033
2033-2034
2034-2035
2035-2036
2036-2037

Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas

$2.68
$2.33
$2.42
$2.51
$2.85
$2.96
$3.26
$3.59
$3.62
$3.70
$4.04
$4.26
$4.56
$4.81
$5.01
$5.19
$5.41
$5.68
$5.64
$6.30

$2.69
$2.60
$2.54
$2.52
$2.68
$2.80
$3.09
$3.41
$3.48
$3.64
$3.95
$4.24
$4.61
$4.84
$5.08
$5.22
$5.47
$5.66
$5.58
$6.19

$2.60
$2.62
$2.69
$2.70
$3.00
$3.14
$3.44
$3.69
$3.74
$3.89
$4.22
$4.42
$4.73
$4.97
$5.14
$5.39
$5.64
$5.85
$5.84
$6.65

$2.78
$2.93
$3.08
$2.83
$3.07
$3.21
$3.51
$3.71
$3.79
$4.05
$4.43
$4.66
$5.10
$5.30
$5.46
$5.73
$5.94
$6.09
$5.93
$6.74

$2.80
$2.65
$2.73
$2.90
$3.06
$3.19
$3.49
$3.75
$3.81
$3.95
$4.33
$4.55
$4.81
$5.09
$5.29
$5.45
$5.71
$5.99
$6.22
$6.68

$2.72
$2.95
$3.10
$2.91
$3.11
$3.22
$3.57
$3.75
$3.85
$4.06
$4.46
$4.71
$5.09
$5.36
$5.52
$5.76
$5.94
$6.17
$6.25
$6.79

$3.26
$2.61
$2.68
$2.86
$3.05
$3.17
$3.49
$3.75
$3.82
$3.96
$4.25
$4.50
$4.81
$5.08
$5.22
$5.45
$5.74
$5.99
$6.21
$6.71

$3.20
$2.81
$2.88
$2.73
$3.00
$3.07
$3.44
$3.63
$3.70
$3.88
$4.22
$4.64
$4.98
$5.23
$5.31
$5.62
$5.82
$6.01
$6.18
$6.69

$2.04
$2.46
$2.51
$2.60
$2.79
$3.02
$3.34
$3.57
$3.64
$3.78
$4.13
$4.35
$4.68
$4.90
$5.07
$5.28
$5.51
$5.73
$5.97
$6.34

$1.98
$2.37
$2.36
$2.45
$2.74
$2.82
$3.21
$3.31
$3.40
$3.62
$3.94
$4.32
$4.60
$4.85
$4.97
$5.24
$5.38
$5.62
$5.79
$6.15

$1.96
$2.04
$2.29
$2.43
$2.58
$2.70
$3.13
$3.38
$3.46
$3.61
$3.94
$4.16
$4.44
$4.61
$4.78
$5.02
$5.25
$5.48
$5.72
$5.87

$1.80
$1.79
$1.94
$2.00
$2.19
$2.30
$2.82
$2.98
$3.09
$3.39
$3.68
$4.03
$4.32
$4.49
$4.60
$4.89
$5.03
$5.27
$5.43
$5.61

$2.01
$1.96
$2.28
$2.35
$2.55
$2.68
$3.11
$3.34
$3.41
$3.57
$3.86
$4.14
$4.41
$4.60
$4.75
$5.00
$5.19
$5.38
$5.68
$5.80

$1.75
$1.77
$1.92
$1.99
$2.19
$2.32
$2.80
$3.00
$3.14
$3.36
$3.66
$4.04
$4.34
$4.56
$4.64
$4.90
$5.04
$5.21
$5.43
$5.62

$2.03
$2.01
$2.38
$2.36
$2.54
$2.70
$3.10
$3.37
$3.44
$3.68
$3.99
$4.17
$4.45
$4.66
$4.81
$5.05
$5.30
$5.47
$5.77
$5.83

$1.80
$1.93
$1.91
$2.00
$2.16
$2.33
$2.76
$3.08
$3.24
$3.40
$3.78
$4.04
$4.38
$4.59
$4.68
$4.92
$5.10
$5.27
$5.57
$5.70

$2.12
$2.03
$2.39
$2.45
$2.60
$2.71
$3.14
$3.37
$3.45
$3.73
$3.96
$4.19
$4.46
$4.74
$4.91
$5.21
$5.41
$5.56
$6.02
$6.10

$1.98
$2.14
$2.05
$2.22
$2.34
$2.47
$3.02
$3.30
$3.50
$3.69
$4.00
$4.30
$4.64
$4.90
$4.97
$5.30
$5.46
$5.61
$6.08
$6.21

$2.16
$2.03
$2.15
$2.47
$2.60
$2.77
$3.22
$3.36
$3.45
$3.70
$3.96
$4.20
$4.49
$4.78
$4.94
$5.22
$5.40
$5.63
$6.08
$6.15

$2.01
$2.13
$2.08
$2.23
$2.36
$2.54
$3.15
$3.35
$3.52
$3.72
$4.06
$4.34
$4.70
$4.95
$5.04
$5.33
$5.48
$5.67
$6.22
$6.29

$2.08
$2.03
$2.14
$2.48
$2.65
$2.80
$3.24
$3.41
$3.48
$3.75
$3.97
$4.18
$4.52
$4.71
$4.89
$5.12
$5.30
$5.53
$5.86
$5.86

$2.07
$1.99
$2.17
$2.50
$2.63
$2.82
$3.27
$3.38
$3.46
$3.72
$3.95
$4.23
$4.55
$4.73
$4.92
$5.13
$5.38
$5.54
$5.90
$5.92

$2.01
$2.13
$2.07
$2.20
$2.42
$2.58
$3.15
$3.32
$3.46
$3.69
$3.96
$4.28
$4.66
$4.90
$5.00
$5.27
$5.37
$5.58
$5.99
$6.02

$2.10
$2.17
$2.19
$2.26
$2.46
$2.62
$3.19
$3.34
$3.51
$3.71
$4.01
$4.39
$4.71
$4.93
$5.10
$5.28
$5.42
$5.50
$5.97
$5.94
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APPENDIX 6.1:

MONTHLY PRICE DATA BY BASIN

HiIGH GROWTH LOow PRICE

Exh. JM-2

Appendix - Chapter 6

Nominal$

Scenario Index GasYear Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct
High Growth & Low Prices AECO 2017-2018 $1.79 $1.56 $1.66 $2.13 $0.93 $1.06 $1.03 $1.02 $1.07 $1.08 $1.03 $1.08
High Growth & Low Prices AECO 2018-2019 $1.32 $1.48 $154 $155 $142 $1.07 $1.05 $1.14 $1.22 $1.22 $1.13 $1.17
High Growth & Low Prices AECO 2019-2020 $1.35 $1.52 $1.61 $157 $141 $1.15 $1.15 $1.16 $1.20 $1.23 $1.18 $1.23
High Growth & Low Prices AECO 2020-2021 $1.26 $1.39 $1.61 $156 $1.48 $1.23 $122 $1.25 $1.32 $1.33 $1.25 $1.30
High Growth & Low Prices AECO 2021-2022 $1.38 $1.49 $159 $161 $1.55 $1.29 $130 $1.29 $1.33 $1.35 $1.35 $1.37
High Growth & Low Prices AECO 2022-2023 $1.31 $143 $1.49 $146 $142 $1.18 $123 $1.25 $1.26 $1.30 $1.29 $1.29
High Growth & Low Prices AECO 2023-2024 $1.40 $1.55 $1.63 $1.62 $1.59 $1.44 $142 $140 $1.50 $1.58 $1.56 $1.60
High Growth & Low Prices AECO 2024-2025 $1.57 $1.63 $1.67 $167 $1.55 $1.43 $145 $1.51 $1.57 $1.59 $1.55 $1.56
High Growth & Low Prices AECO 2025-2026 $1.49 $1.56 $1.63 $1.60 $1.49 $1.37 $142 $149 $1.57 $1.58 $1.52 $1.58
High Growth & Low Prices AECO 2026-2027 $1.50 $1.59 $1.65 $165 $1.59 $1.50 $148 $1.53 $1.62 $1.63 $1.58 $1.62
High Growth & Low Prices AECO 2027-2028 $1.57 $1.71 $1.74 $166 $1.61 $155 $1.54 $1.63 $1.70 $1.72 $1.62 $1.67
High Growth & Low Prices AECO 2028-2029 $1.68 $1.77 $1.81 $186 $1.77 $1.69 $168 $1.69 $1.77 $1.78 $1.71 $1.80
High Growth & Low Prices AECO 2029-2030 $1.83 $1.95 $195 $194 $1.79 $1.73 $175 $1.79 $1.87 $190 $1.84 $1.87
High Growth & Low Prices AECO 2030-2031 $1.81 $194 $198 $198 $1.87 $1.73 $1.78 $1.79 $1.90 $1.93 $1.88 $1.90
High Growth & Low Prices AECO 2031-2032 $1.84 $1.92 $196 $1.91 $1.81 $169 $172 $1.76 $1.85 $1.88 $1.83 $1.91
High Growth & Low Prices AECO 2032-2033 $1.83 $1.96 $2.00 $1.99 $1.87 $1.77 $175 $1.78 $1.91 $192 $1.86 $1.87
High Growth & Low Prices AECO 2033-2034 $1.84 $196 $197 $197 $1.82 $1.71 $1.71 $1.74 $1.86 $1.86 $1.79 $1.82
High Growth & Low Prices AECO 2034-2035 $1.84 $1.92 $198 $194 $1.86 $1.75 $169 $1.72 $1.83 $1.84 $1.78 $1.73
High Growth & Low Prices AECO 2035-2036 $1.65 $1.68 $1.82 $1.838 $1.78 $1.67 $165 $1.74 $1.91 $2.00 $1.88 $1.87
High Growth & Low Prices AECO 2036-2037 $1.81 $1.90 $1.95 $198 $1.81 $164 $163 $1.69 $1.89 $1.93 $1.78 $1.71
High Growth & Low Prices Malin 2017-2018 $2.75 $2.61 $2.75 $3.29 $2.13 $2.06 $2.13 $2.18 $2.26 $229 $2.21 $2.23
High Growth & Low Prices Malin 2018-2019 $2.19 $2.47 $251 $247 $2.32 $1.99 $192 $1.95 $2.02 $2.05 $2.01 $1.97
High Growth & Low Prices Malin 2019-2020 $2.11 $2.37 $240 $235 $2.26 $2.06 $2.05 $2.16 $2.22 $2.00 $1.97 $1.99
High Growth & Low Prices Malin 2020-2021 $2.02 $2.19 $237 $2.34 $2.12 $1.99 $194 $1.96 $210 $2.13 $2.11 $2.10
High Growth & Low Prices Malin 2021-2022 $2.14 $2.27 $2.31 $229 $210 $1.95 $1.92 $1.91 $2.03 $2.05 $2.07 $2.03
High Growth & Low Prices Malin 2022-2023 $2.03 $2.17 $220 $2.19 $2.05 $1.85 $182 $1.84 $1.92 $197 $1.98 $1.96
High Growth & Low Prices Malin 2023-2024 $2.14 $2.28 $2.30 $2.30 $2.16 $2.03 $2.00 $1.99 $210 $2.15 $2.14 $2.13
High Growth & Low Prices Malin 2024-2025 $2.25 $2.33 $2.36 $237 $222 $2.08 $2.03 $2.05 $2.13 $2.15 $2.15 $2.12
High Growth & Low Prices Malin 2025-2026 $2.16 $2.25 $2.29 $229 $2.14 $2.03 $198 $1.98 $2.07 $2.07 $2.07 $2.05
High Growth & Low Prices Malin 2026-2027 $2.08 $2.21 $224 $224 $2.09 $2.00 $195 $1.99 $214 $210 $2.11 $2.10
High Growth & Low Prices Malin 2027-2028 $2.17 $2.25 $2.34 $228 $2.19 $2.06 $2.00 $2.06 $2.13 $2.11 $2.10 $2.09
High Growth & Low Prices Malin 2028-2029 $2.21 $2.30 $239 $2.34 $2.23 $212 $2.07 $2.09 $2.18 $2.17 $2.16 $2.18
High Growth & Low Prices Malin 2029-2030 $2.29 $2.40 $245 $243 $2.34 $220 $2.15 $2.18 $2.25 $224 $2.28 $2.30
High Growth & Low Prices Malin 2030-2031 $2.37 $245 $253 $249 $2.39 $222 $219 $221 $232 $233 $229 $2.31
High Growth & Low Prices Malin 2031-2032 $2.38 $2.44 $252 $250 $2.40 $2.23 $2.19 $2.24 $235 $235 $2.32 $2.34
High Growth & Low Prices Malin 2032-2033 $2.40 $248 $252 $250 $2.40 $2.29 $222 $2.26 $240 $239 $2.32 $2.33
High Growth & Low Prices Malin 2033-2034 $2.39 $2.49 $253 $252 $242 $230 $223 $2.28 $2.37 $235 $2.31 $2.38
High Growth & Low Prices Malin 2034-2035 $2.44 $251 $257 $256 $2.43 $2.31 $221 $225 $2.33 $235 $2.32 $2.36
High Growth & Low Prices Malin 2035-2036 $2.35 $242 $257 $2.58 $245 $2.32 $225 $227 $243 $242 $2.35 $2.40
High Growth & Low Prices Malin 2036-2037 $2.51 $2.66 $2.66 $2.67 $248 $228 $2.19 $2.19 $234 $235 $2.23 $2.31
High Growth & Low Prices Rockies 2017-2018 $2.70 $2.50 $3.07 $3.23 $2.05 $1.99 $2.04 $2.09 $2.15 $2.18 $2.10 $2.13
High Growth & Low Prices Rockies 2018-2019 $2.11 $2.37 $257 $241 $226 $193 $1.85 $1.89 $1.94 $1.96 $1.92 $1.88
High Growth & Low Prices Rockies 2019-2020 $2.03 $2.26 $247 $230 $220 $2.00 $1.99 $210 $213 $1.91 $1.88 $1.90
High Growth & Low Prices Rockies 2020-2021 $1.94 $2.09 $243 $228 $206 $1.94 $1.88 $1.89 $1.98 $2.01 $2.00 $1.99
High Growth & Low Prices Rockies 2021-2022 $2.02 $2.15 $2.19 $2.19 $203 $1.89 $1.85 $1.85 $1.91 $1.93 $1.95 $1.91
High Growth & Low Prices Rockies 2022-2023 $1.91 $2.05 $2.08 $206 $197 $1.73 $1.73 $1.74 $1.79 $1.84 $1.85 $1.83
High Growth & Low Prices Rockies 2023-2024 $2.00 $2.13 $2.16 $2.16 $2.08 $1.92 $1.89 $1.89 $1.97 $200 $2.00 $1.98
High Growth & Low Prices Rockies 2024-2025 $2.07 $2.18 $221 $221 $207 $1.94 $1.92 $1.93 $1.99 $2.00 $2.00 $1.96
High Growth & Low Prices Rockies 2025-2026 $1.97 $2.08 $2.14 $2.13 $1.99 $1.89 $1.84 $1.84 $1.92 $1.92 $1.92 $1.90
High Growth & Low Prices Rockies 2026-2027 $1.92 $2.05 $2.09 $2.08 $194 $1.86 $1.82 $1.87 $1.99 $1.95 $1.96 $1.94
High Growth & Low Prices Rockies 2027-2028 $2.01 $2.09 $2.17 $2.11 $2.03 $1.91 $1.91 $1.97 $1.98 $1.95 $1.94 $1.93
High Growth & Low Prices Rockies 2028-2029 $2.05 $2.14 $222 $2.17 $208 $199 $1.98 $2.00 $2.02 $2.00 $1.99 $2.01
High Growth & Low Prices Rockies 2029-2030 $2.11 $2.22 $2.27 $224 $219 $207 $2.06 $2.06 $2.10 $2.06 $2.10 $2.12
High Growth & Low Prices Rockies 2030-2031 $2.19 $2.26 $2.34 $230 $224 $211 $2.08 $210 $2.13 $2.14 $2.10 $2.12
High Growth & Low Prices Rockies 2031-2032 $2.18 $224 $232 $230 $223 $212 $2.07 $212 $220 $217 $213 $2.14
High Growth & Low Prices Rockies 2032-2033 $2.20 $2.27 $2.30 $2.29 $222 $217 $2.10 $2.14 $224 $221 $2.12 $2.13
High Growth & Low Prices Rockies 2033-2034 $2.18 $2.27 $2.31 $231 $223 $218 $210 $214 $221 $2.16 $2.11 $2.17
High Growth & Low Prices Rockies 2034-2035 $2.23 $2.28 $235 $233 $223 $218 $2.08 $211 $216 $215 $2.11 $2.14
High Growth & Low Prices Rockies 2035-2036 $2.13 $2.19 $2.34 $235 $224 $218 $2.10 $212 $224 $221 $2.13 $2.17
High Growth & Low Prices Rockies 2036-2037 $2.27 $242 $241 $242 $226 $2.14 $2.04 $2.03 $2.15 $2.14 $2.00 $2.08
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APPENDIX 6.1:

MONTHLY PRICE DATA BY BASIN
HIGH GROWTH Low PRICE

Exh. JM-2

Appendix - Chapter 6

Nominal$

High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices

High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices
High Growth & Low Prices

High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price
High Growth & Low Price

Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield
Stanfield

2017-2018
2018-2019
2019-2020
2020-2021
2021-2022
2022-2023
2023-2024
2024-2025
2025-2026
2026-2027
2027-2028
2028-2029
2029-2030
2030-2031
2031-2032
2032-2033
2033-2034
2034-2035
2035-2036
2036-2037

2017-2018
2018-2019
2019-2020
2020-2021
2021-2022
2022-2023
2023-2024
2024-2025
2025-2026
2026-2027
2027-2028
2028-2029
2029-2030
2030-2031
2031-2032
2032-2033
2033-2034
2034-2035
2035-2036
2036-2037

Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas
Sumas

Kingsgate 2017-2018
Kingsgate 2018-2019
Kingsgate 2019-2020
Kingsgate 2020-2021
Kingsgate 2021-2022
Kingsgate 2022-2023
Kingsgate 2023-2024
Kingsgate 2024-2025
Kingsgate 2025-2026
Kingsgate 2026-2027
Kingsgate 2027-2028
Kingsgate 2028-2029
Kingsgate 2029-2030
Kingsgate 2030-2031
Kingsgate 2031-2032
Kingsgate 2032-2033
Kingsgate 2033-2034
Kingsgate 2034-2035
Kingsgate 2035-2036
Kingsgate 2036-2037

$2.68
$2.16
$2.08
$1.98
$2.10
$1.99
$2.10
$2.21
$2.12
$2.04
$2.13
$2.17
$2.27
$2.32
$2.33
$2.35
$2.33
$2.39
$2.27
$2.45

$2.69
$2.44
$2.20
$1.99
$1.93
$1.83
$1.92
$2.03
$1.97
$1.97
$2.04
$2.15
$2.33
$2.36
$2.40
$2.37
$2.39
$2.37
$2.20
$2.33

$2.59
$2.23
$2.15
$2.02
$1.99
$1.91
$1.98
$2.09
$2.00
$1.91
$2.01
$2.04
$2.14
$2.22
$2.19
$2.20
$2.19
$2.25
$2.12
$2.30

$2.60
$2.45
$2.33
$2.16
$2.23
$2.13
$2.23
$2.29
$2.20
$2.16
$2.22
$2.26
$2.35
$2.40
$2.41
$2.42
$2.46
$2.48
$2.38
$2.58

$2.78
$2.76
$2.73
$2.28
$2.30
$2.20
$2.30
$2.31
$2.26
$2.33
$2.44
$2.50
$2.71
$2.73
$2.73
$2.76
$2.76
$2.72
$2.46
$2.68

$2.43
$2.37
$2.27
$2.11
$2.09
$2.02
$2.09
$2.14
$2.05
$2.01
$2.07
$2.12
$2.21
$2.26
$2.27
$2.28
$2.31
$2.34
$2.21
$2.38

$2.80
$2.47
$2.37
$2.33
$2.27
$2.16
$2.26
$2.32
$2.24
$2.20
$2.30
$2.36
$2.40
$2.48
$2.50
$2.45
$2.50
$2.54
$2.53
$2.57

$2.72
$2.77
$2.74
$2.34
$2.32
$2.19
$2.35
$2.32
$2.27
$2.30
$2.43
$2.53
$2.69
$2.75
$2.73
$2.76
$2.72
$2.72
$2.56
$2.68

$3.39
$2.42
$2.28
$2.18
$2.12
$2.04
$2.11
$2.16
$2.08
$2.03
$2.13
$2.25
$2.26
$2.34
$2.35
$2.29
$2.30
$2.40
$2.35
$2.39

$3.26
$2.44
$2.32
$2.30
$2.25
$2.14
$2.26
$2.32
$2.24
$2.19
$2.24
$2.30
$2.38
$2.46
$2.45
$2.44
$2.49
$2.53
$2.51
$2.58

$3.20
$2.63
$2.52
$2.16
$2.21
$2.05
$2.21
$2.19
$2.11
$2.11
$2.20
$2.44
$2.54
$2.61
$2.53
$2.61
$2.58
$2.55
$2.48
$2.57

$3.25
$2.41
$2.24
$2.16
$2.11
$2.03
$2.11
$2.17
$2.09
$2.04
$2.08
$2.16
$2.24
$2.32
$2.30
$2.30
$2.35
$2.38
$2.36
$2.43

$2.04
$2.29
$2.17
$2.05
$2.01
$2.01
$2.12
$2.17
$2.10
$2.05
$2.15
$2.18
$2.29
$2.34
$2.34
$2.34
$2.36
$2.36
$2.35
$2.40

$1.98
$2.20
$2.01
$1.90
$1.97
$1.81
$1.99
$1.91
$1.85
$1.89
$1.96
$2.15
$2.21
$2.29
$2.24
$2.30
$2.24
$2.25
$2.18
$2.21

$2.04
$2.22
$1.98
$1.92
$1.88
$1.90
$1.99
$2.04
$1.96
$1.91
$2.00
$2.05
$2.20
$2.21
$2.21
$2.20
$2.22
$2.22
$2.21
$2.25

$1.96
$1.88
$1.97
$1.92
$1.86
$1.77
$1.96
$2.03
$1.96
$1.93
$1.99
$2.02
$2.10
$2.11
$2.12
$2.16
$2.17
$2.18
$2.19
$2.14

$1.80
$1.63
$1.62
$1.49
$1.47
$1.37
$1.65
$1.63
$1.60
$1.71
$1.73
$1.90
$1.98
$2.00
$1.95
$2.02
$1.95
$1.97
$1.90
$1.87

$1.90
$1.93
$1.85
$1.81
$1.76
$1.66
$1.85
$1.92
$1.89
$1.81
$1.84
$1.88
$1.95
$1.96
$1.96
$2.00
$2.01
$2.07
$2.02
$2.02

$2.01
$1.80
$1.95
$1.85
$1.83
$1.73
$1.94
$1.98
$1.91
$1.89
$1.92
$1.99
$2.05
$2.07
$2.07
$2.10
$2.09
$2.08
$2.12
$2.04

$1.75
$1.61
$1.60
$1.48
$1.47
$1.37
$1.63
$1.64
$1.64
$1.67
$1.71
$1.89
$1.99
$2.04
$1.96
$2.00
$1.94
$1.91
$1.87
$1.86

$1.91
$1.88
$1.80
$1.74
$1.72
$1.63
$1.83
$1.87
$1.83
$1.77
$1.76
$1.83
$1.89
$1.90
$1.95
$1.93
$1.92
$1.90
$1.94
$1.91

$2.03
$1.85
$2.06
$1.85
$1.82
$1.75
$1.92
$2.00
$1.91
$1.93
$1.99
$2.00
$2.07
$2.10
$2.12
$2.14
$2.16
$2.11
$2.14
$2.02

$1.80
$1.77
$1.59
$1.49
$1.44
$1.37
$1.58
$1.71
$1.72
$1.66
$1.78
$1.88
$2.01
$2.03
$1.99
$2.00
$1.95
$1.92
$1.94
$1.89

$1.86
$1.89
$1.80
$1.75
$1.71
$1.67
$1.85
$1.88
$1.84
$1.82
$1.87
$1.84
$1.90
$1.92
$1.94
$1.96
$1.98
$1.93
$1.95
$1.83

$2.12
$1.87
$2.06
$1.93
$1.86
$1.75
$1.93
$1.98
$1.90
$1.96
$1.94
$1.98
$2.05
$2.12
$2.15
$2.19
$2.16
$2.11
$2.20
$2.11

$1.98
$1.98
$1.73
$1.69
$1.61
$1.51
$1.81
$1.91
$1.95
$1.91
$1.98
$2.09
$2.23
$2.27
$2.21
$2.28
$2.21
$2.16
$2.25
$2.22

$1.97
$1.94
$1.85
$1.83
$1.76
$1.64
$1.86
$1.90
$1.82
$1.81
$1.78
$1.86
$1.88
$1.95
$1.98
$2.02
$1.99
$1.94
$2.08
$1.99

$2.16
$1.87
$1.82
$1.94
$1.86
$1.79
$1.98
$1.96
$1.88
$1.90
$1.91
$1.97
$2.04
$2.13
$2.14
$2.18
$2.13
$2.13
$2.19
$2.12

$2.01
$1.97
$1.74
$1.70
$1.62
$1.55
$1.92
$1.95
$1.95
$1.93
$2.01
$2.10
$2.25
$2.29
$2.24
$2.29
$2.21
$2.17
$2.33
$2.26

$2.08
$1.90
$1.82
$1.84
$1.75
$1.68
$1.91
$1.85
$1.77
$1.77
$1.77
$1.83
$1.94
$1.98
$1.99
$2.03
$1.98
$2.03
$2.08
$2.00

$2.08
$1.87
$1.81
$1.94
$1.90
$1.80
$2.01
$2.02
$1.93
$1.97
$1.94
$1.97
$2.09
$2.09
$2.11
$2.11
$2.10
$2.10
$2.12
$2.00

$2.01
$1.97
$1.74
$1.67
$1.67
$1.59
$1.92
$1.93
$1.91
$1.92
$1.94
$2.07
$2.23
$2.27
$2.23
$2.26
$2.16
$2.15
$2.25
$2.15

$2.08
$1.92
$1.83
$1.84
$1.77
$1.70
$1.93
$1.94
$1.81
$1.84
$1.81
$1.88
$1.95
$1.94
$1.97
$2.02
$2.00
$2.01
$2.02
$1.84

$2.07
$1.82
$1.84
$1.96
$1.88
$1.83
$2.03
$1.99
$1.92
$1.96
$1.94
$2.01
$2.11
$2.11
$2.13
$2.12
$2.17
$2.14
$2.17
$2.08

$2.10
$2.01
$1.85
$1.72
$1.71
$1.63
$1.95
$1.95
$1.96
$1.95
$2.00
$2.16
$2.27
$2.31
$2.31
$2.28
$2.20
$2.11
$2.24
$2.10

$2.09
$1.97
$1.84
$1.84
$1.76
$1.75
$1.92
$1.91
$1.80
$1.83
$1.81
$1.92
$2.02
$2.01
$1.99
$1.98
$2.02
$1.99
$2.01
$1.93
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APPENDIX 6.1: MONTHLY PRICE DATA BY BASIN
Low GROWTH HIGH PRICE

Exh. JM-2

Appendix - Chapter 6

Nominal$

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

Low Growth_High Prices AECO  2017-2018 $ 179 $ 15 $ 166 $ 213 $ 093 $1.06 $1.03 $1.02 $ 1.07 $ 1.08 $1.03 $1.08
Low Growth_High Prices AECO  2018-2019 $ 166 $ 183 $ 190 $ 190 $ 1.76 $1.38 $1.37 $146 $ 154 § 155 $1.46 $1.50
Low Growth_High Prices AECO  2019-2020 $ 2.04 $ 223 $ 233 §$ 228 $ 210 $179 $1.79 $180 $ 186 $ 1.89 $1.84 $1.90
Low Growth_High Prices AECO  2020-2021 $ 232 $ 248 $ 275 $ 269 $ 258 $225 $223 $227 $ 237 $ 240 $232 $2.38
Low Growth_High Prices AECO  2021-2022 $ 2.88 $ 304 $ 317 $ 320 § 310 $2.73 $2.74 $273 $ 280 $ 2.83 $2.86 $2.87
Low Growth_High Prices AECO  2022-2023 $ 3.24 $ 345 $ 355 $ 351 § 345 $3.06 $3.13 $3.16 $ 3.18 $ 3.28 $3.27 $3.28
Low Growth_High Prices AECO  2023-2024 $ 3.73 $ 396 $ 4.08 $ 4.08 $ 4.03 $3.77 $3.77 $3.74 $ 391 $ 4.05 $4.02 $4.08
Low Growth_High Prices AECO  2024-2025 $ 4.32 $ 444 §$ 452 $ 454 $ 435 $4.12 $4.16 $4.26 $ 435 $ 4.39 $4.33 $4.33
Low Growth_High Prices AECO  2025-2026 $ 4.50 $ 464 $ 478 $ 476 $ 458 $4.37 $4.43 $453 § 468 $ 4.72 $4.62 $4.67
Low Growth_High Prices AECO  2026-2027 $ 4.84 $ 504 $ 517 $ 518 §$ 5.04 $4.83 $4.85 $5.02 $ 516 $ 521 $5.14 $5.15
Low Growth_High Prices AECO  2027-2028 $ 539 $ 569 $ 580 $ 568 $ 557 $545 $543 $563 $ 574 $ 582 $5.66 $5.69
Low Growth_High Prices AECO  2028-2029 $ 586 $ 6.09 $ 6.17 $ 627 $ 6.10 $595 $598 $6.02 $ 6.19 $ 6.26 $6.14 $6.25
Low Growth_High Prices AECO  2029-2030 $ 6.41 $ 6.72 $ 6.76 $ 6.81 $ 657 $642 $6.47 $6.53 $ 6.71 $ 6.80 $6.70 $6.75
Low Growth_High Prices AECO  2030-2031 $ 6.78 $ 7.08 $ 721 $ 723 $ 698 $6.72 $6.83 $6.91 $ 7.16 $ 7.24 $7.12 $7.15
Low Growth_High Prices AECO 2031-2032 $ 720 $ 7.38 $ 755 $ 746 $ 7.27 $7.01 $7.08 $714 $ 7.37 $ 748 $7.39 $7.49
Low Growth_High Prices AECO 20322033 $ 752 $ 7.89 $ 799 $ 800 $ 7.76 $7.50 $7.55 $7.61 $ 794 § 8.00 $7.87 $7.87
Low Growth_High Prices AECO  2033-2034 $ 8.01 $ 832 $ 840 §$ 846 $ 812 $7.87 $7.89 $8.03 §$ 835 $ 839 $8.19 $825
Low Growth_High Prices AECO 2034-2035 $ 842 $ 867 $ 8588 $ 886 $ 859 $835 $830 $843 § 872 §$ 885 $864 $852
Low Growth_High Prices AECO 2035-2036 $ 840 $ 860 $ 920 $ 928 $ 9.01 $8.73 $877 $899 § 956 $ 9.78 $9.37 $9.34
Low Growth_High Prices AECO  2036-2037 $ 9.53 $10.04 $10.16 $10.23 $ 9.69 $9.12 $9.15 $9.32 §$ 986 $ 9.99 $9.52 $9.38
Low Growth_High Prices Malin 2017-2018 $ 275 $ 261 $ 275 $ 329 $ 213 $206 $2.13 $2.18 $ 226 $ 229 $2.21 $2.23
Low Growth_High Prices Malin 2018-2019 $ 253 $ 282 $ 286 $ 282 $ 266 $231 $2.23 $227 $ 235 $ 238 $2.34 $230
Low Growth_High Prices Malin 2019-2020 $ 2.80 $ 308 $ 3.13 $ 3.07 $ 295 $270 $2.69 $281 $ 287 $ 266 $2.63 $2.66
Low Growth_High Prices Malin ~ 2020-2021 $ 3.08 $ 329 $ 351 §$ 347 $ 322 $3.01 $295 $298 $ 3.15 $ 3.19 $3.18 $3.18
Low Growth_High Prices Malin ~ 2021-2022 $ 3.64 $ 382 $ 3.89 $ 3838 § 3.65 $3.39 $3.36 $3.36 $ 349 § 3.52 $3.57 $3.53
Low Growth_High Prices Malin ~ 2022-2023 $ 3.97 $ 419 $ 426 $ 423 $ 4.07 $3.72 $3.72 $3.76 $ 384 $ 3.95 $3.96 $3.95
Low Growth_High Prices Malin 2023-2024 $ 4.47 $ 469 $ 475 $ 476 $ 460 $4.36 $4.34 $4.34 $ 452 $ 462 $4.60 $4.60
Low Growth_High Prices Malin 2024-2025 $ 5.00 $ 515 $ 522 $ 523 $ 501 $4.77 $4.74 $480 $ 491 $ 495 $4.94 $4.89
Low Growth_High Prices Malin 2025-2026 $ 517 $ 532 $ 544 $ 545 $ 523 $503 $4.99 $502 $ 517 $ 521 $5.17 $5.14
Low Growth_High Prices Malin 2026-2027 $ 541 $ 565 $ 575 $ 577 $ 555 $538 $532 $548 $ 569 $ 568 $5.66 $5.63
Low Growth_High Prices Malin 2027-2028 $ 599 $ 623 $ 640 $ 630 $ 6.15 $596 $5.89 $6.07 $ 6.17 $ 6.20 $6.14 $6.11

Low Growth_High Prices Malin 2028-2029 $ 639 $ 662 $ 6.75 $ 675 $ 6.57 $6.38 $6.37 $6.42 $ 6.59 $ 6.64 $6.58 $6.63
Low Growth_High Prices Malin 2029-2030 $ 6.87 $ 717 $ 727 $ 729 $ 712 $6.83 $6.87 $692 $ 7.08 $ 7.14 $7.14 $7.18
Low Growth_High Prices Malin ~ 2030-2031 $ 7.34 $ 759 § 776 $ 7.73 $ 751 $721 $7.25 $7.33 $ 757 § 7.64 $7.54 $7.55
Low Growth_High Prices Malin 2031-2032 $ 774 $ 791 $ 811 $ 806 $ 7.86 $755 $7.55 $762 $ 7.87 $ 795 $7.88 $7.92
Low Growth_High Prices Malin ~ 2032-2033 $ 8.09 $ 841 $ 851 $ 851 $ 829 $8.01 $8.02 $8.09 $ 844 $ 847 $833 $833
Low Growth_High Prices Malin ~ 2033-2034 $ 855 § 885 $ 896 $ 9.02 §$ 872 $847 $841 $856 $ 887 $ 8.88 $8.72 $8.81

Low Growth_High Prices Malin ~ 2034-2035 $ 9.02 $ 925 $ 947 $ 948 § 9.16 $892 $882 $89 $ 923 $ 9.35 $9.18 $9.15
Low Growth_High Prices Malin 2035-2036 $ 910 $ 934 $ 994 $ 998 $ 967 $9.38 $9.37 $9.53 $10.07 $10.20 $9.83 $9.86
Low Growth_High Prices Malin 2036-2037 $10.22 $10.80 $10.87 $10.92 $10.35 $9.76 $9.72 $9.81 $10.32 $10.41 $9.96 $9.98
Low Growth_High Prices Rockies 2017-2018 $ 270 $ 250 $ 3.07 $ 323 $ 2.05 $1.99 $2.04 $2.09 215 $ 218 $2.10 $2.13
Low Growth_High Prices Rockies 2018-2019 $ 245 §$ 272 $ 293 §$ 277 $ 261 $225 $2.16 $2.21 226 $ 229 $225 $2.21

Low Growth_High Prices Rockies 2019-2020 $ 2.72 $ 298 $ 3.19 § 3.01 $ 290 $264 $2.63 $2.74 279 $ 257 $254 $2.57
Low Growth_High Prices Rockies 2020-2021 $ 299 $ 3.18 $ 357 $ 341 § 3.16 $2.96 $2.89 $2.91 3.03 $ 3.08 $3.06 $3.06
Low Growth_High Prices Rockies 2021-2022 $ 3.52 § 370 $ 3.77 $ 3.78 $ 3.58 $3.33 $3.29 $3.29 3.38 § 340 $345 $3.41

Low Growth_High Prices Rockies 2022-2023 $ 3.84 $ 406 $ 413 $ 410 $ 3.99 $3.60 $3.63 $3.66 371 $ 3.82 $3.83 $3.81

Low Growth_High Prices Rockies 2023-2024 $ 4.32 § 454 $ 461 $ 461 $ 452 $4.26 $4.24 $4.24 439 $ 448 $4.46 $4.46
Low Growth_High Prices Rockies 2024-2025 $ 482 $ 499 $ 506 $ 508 $ 4.86 $4.63 $4.63 $4.68 477 $ 480 $4.79 $4.74
Low Growth_High Prices Rockies 2025-2026 $ 4.98 $ 516 $ 528 $ 530 $ 5.07 $4.88 $4.86 $4.89 503 $ 506 $5.02 $5.00
Low Growth_High Prices Rockies 2026-2027 $ 526 $ 550 $ 560 $ 561 $ 540 $524 $520 $5.35 554 $ 553 $551 $547
Low Growth_High Prices Rockies 2027-2028 $ 5.83 $ 6.07 $ 623 $ 6.14 §$ 599 $581 $580 $5.98 6.02 $ 6.04 $599 $5.95
Low Growth_High Prices Rockies 2028-2029 $ 6.23 $ 646 $ 6.58 $ 659 $ 641 $6.26 $6.29 $6.33 6.44 $ 647 $6.41 $6.46
Low Growth_High Prices Rockies 2029-2030 $ 6.69 $ 698 $ 7.08 $ 7.11 $ 6.97 $6.75 $6.77 $6.81 693 $ 6.97 $6.97 $7.00
Low Growth_High Prices Rockies 2030-2031 $ 7.16 $ 7.40 $ 757 $ 754 § 7.36 $7.10 $7.14 $7.22 739 $ 745 $7.35 $7.36
Low Growth_High Prices Rockies 2031-2032 $ 754 $ 770 $ 791 $ 785 § 7.69 $743 $7.43 $7.50 771 $ 777 $7.68 $7.72
Low Growth_High Prices Rockies 2032-2033 $ 7.89 $ 820 $ 829 $ 830 $ 811 $7.89 $7.89 $7.97 827 $ 829 $813 $8.13
Low Growth_High Prices Rockies 2033-2034 $ 835 § 863 $ 874 $ 880 $ 853 $834 $828 $843 870 $ 868 $851 $8.60
Low Growth_High Prices Rockies 2034-2035 $ 881 $ 9.03 $ 925 $ 925 §$ 896 $8.79 $8.68 $8.82 9.05 $ 9.15 $897 $894
Low Growth_High Prices Rockies 2035-2036 $ 8.88 $ 9.11 §$ 9.71 $ 975 §$ 947 $9.24 $9.22 $9.38 989 $ 9.99 $961 $9.64
Low Growth_High Prices Rockies 2036-2037 $ 9.99 $10.56 $10.63 $10.67 $10.14 $9.61 $9.56 $9.66 $10.13 $10.20 $9.73 $9.75
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Low GROWTH HIGH PRICE
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Nominal$
Low Growth_High Prices Stanfield 2017-2018 $ 2.68 2.60 2.80 3.26 204 $1.96 $2.01 $2.03 212 $ 216 $2.08 $2.07
Low Growth_High Prices Stanfield 2018-2019 $ 2.50 2.80 2.83 2.79 263 $219 $212 $2.17 220 $ 220 $2.19 $2.15
Low Growth_High Prices Stanfield 2019-2020 $ 2.77 3.05 3.10 3.04 286 $2.61 $260 $2.70 272 $ 248 $247 $2.51
Low Growth_High Prices Stanfield 2020-2021 $ 3.04 3.25 3.47 3.43 315 $294 $286 $2.87 298 $ 3.00 $3.01 $3.03
Low Growth_High Prices Stanfield 2021-2022 $ 3.60 3.78 3.85 3.84 3.57 $3.30 $3.27 $3.26 3.33 § 334 $341 $3.38
Low Growth_High Prices Stanfield 2022-2023 $ 3.93 4.15 4.22 4.19 4.03 $3.64 $3.63 $3.66 367 $ 376 $3.79 $3.81
Low Growth_High Prices Stanfield 2023-2024 $ 4.43 4.65 4.71 4.71 456 $4.29 $4.29 $4.27 434 $ 446 $4.47 $4.51
Low Growth_High Prices Stanfield 2024-2025 $ 4.96 5.10 5.18 5.19 497 $4.73 $4.69 $4.75 476 $ 476 $4.80 $4.76
Low Growth_High Prices Stanfield 2025-2026 $ 5.13 5.27 5.39 5.40 518 $4.96 $4.92 $4.96 500 $ 502 $5.03 $5.01
Low Growth_High Prices Stanfield 2026-2027 $ 5.37 5.61 5.71 5.72 551 $5.30 $526 $5.42 551 $ 549 $552 $549
Low Growth_High Prices Stanfield 2027-2028 $ 5.95 6.21 6.36 6.26 6.11 $5.88 $581 $5.99 598 $ 6.00 $599 $5.96
Low Growth_High Prices Stanfield 2028-2029 $ 6.35 6.58 6.73 6.71 6.52 $6.29 $6.29 $6.33 639 $ 644 $6.39 $6.46
Low Growth_High Prices Stanfield 2029-2030 $ 6.85 7.12 7.21 7.24 7.07 $6.78 $6.77 $6.82 6.88 $ 6.94 $6.95 $6.99
Low Growth_High Prices Stanfield 2030-2031 $ 7.29 7.54 7.70 7.70 746 $7.10 $7.13 $7.22 737 $ 744 $7.33 $7.35
Low Growth_High Prices Stanfield 2031-2032 $ 7.68 7.88 8.08 8.00 7.80 $7.44 $7.43 $7.50 766 $ 7.74 $7.67 $7.71
Low Growth_High Prices Stanfield 2032-2033 $ 8.04 8.35 8.45 8.46 823 $7.88 $7.89 $7.97 823 $ 826 $8.12 $8.13
Low Growth_High Prices Stanfield 2033-2034 $ 8.49 8.82 8.93 8.99 8.66 $8.33 $828 $845 866 $ 866 $850 $8.60
Low Growth_High Prices Stanfield 2034-2035 $ 8.97 9.22 9.44 9.45 9.09 $8.78 $868 $8.82 9.01 $ 913 $896 $8.93
Low Growth_High Prices Stanfield 2035-2036 $ 9.02 9.30 9.91 9.91 958 $9.25 $9.23 $9.40 9.85 $ 9.97 $961 $9.63
Low Growth_High Prices Stanfield 2036-2037 $10.16 $10.72 $10.79 $10.84 $10.28 $9.61 $9.56 $9.64 $10.09 $10.18 $9.73 $9.75
Low Growth_High Prices Sumas 2017-2018 $ 2.69 2.78 2.72 3.20 198 $1.80 $1.75 $1.80 198 $ 201 $2.01 $2.10
Low Growth_High Prices Sumas 2018-2019 $ 2.77 3.1 3.13 2.98 254 $1.95 $1.93 $2.09 231 $ 229 $230 $2.33
Low Growth_High Prices Sumas 2019-2020 $ 2.89 3.44 3.47 3.24 270 $2.26 $2.24 $2.24 238 $ 241 $240 $2.52
Low Growth_High Prices Sumas 2020-2021 $ 3.04 3.38 3.48 3.29 3.00 $251 $250 $2.52 274 $ 276 $273 $2.80
Low Growth_High Prices Sumas 2021-2022 $ 3.43 3.85 3.91 3.80 352 $291 $292 $2.89 3.08 $ 310 $3.17 $3.21
Low Growth_High Prices Sumas 2022-2023 $ 3.77 4.22 4.25 4.09 3.84 $324 $327 $3.29 343 $ 353 $3.57 $3.61
Low Growth_High Prices Sumas 2023-2024 $ 4.25 4.72 4.80 4.67 443 $398 $3.98 $3.93 422 $ 439 $439 $4.43
Low Growth_High Prices Sumas 2024-2025 $ 4.79 5.12 5.17 5.06 470 $4.33 $4.35 $4.46 469 $ 476 $4.72 $4.72
Low Growth_High Prices Sumas 2025-2026 $ 4.98 5.33 5.42 5.28 494 $459 $465 $4.76 505 $ 508 $5.01 $5.05
Low Growth_High Prices Sumas 2026-2027 $ 5.31 5.78 5.81 5.64 534 $5.08 $5.05 $5.14 546 $ 551 $547 $5.48
Low Growth_High Prices Sumas 2027-2028 $ 5.86 6.42 6.49 6.23 592 $563 $560 $5.78 6.02 $ 6.10 $599 $6.02
Low Growth_High Prices Sumas 2028-2029 $ 6.33 6.82 6.89 6.85 6.49 $6.17 $6.19 $6.21 651 $ 6.58 $6.49 $6.62
Low Growth_High Prices Sumas 2029-2030 $ 6.90 7.48 7.50 7.41 6.99 $6.66 $6.70 $6.75 7.06 $ 7.16 $7.09 $7.15
Low Growth_High Prices Sumas 2030-2031 $ 7.32 7.87 7.97 7.85 741 $6.98 $7.09 $7.15 753 $ 760 $7.52 $7.55
Low Growth_High Prices Sumas 2031-2032 $ 7.76 8.19 8.32 8.08 770 $7.26 $7.32 $7.37 773 $ 784 $7.78 $7.89
Low Growth_High Prices Sumas 2032-2033 $ 8.06 8.69 8.75 8.62 819 $7.75 $7.79 $7.84 831 § 837 $827 $8.29
Low Growth_High Prices Sumas 2033-2034 $ 8.55 9.12 9.15 9.07 853 $8.11 $8.13 $8.24 870 §$ 874 $857 $8.64
Low Growth_High Prices Sumas 2034-2035 $ 8.95 9.46 9.62 9.47 8.98 $8.58 $851 $8.62 9.05 $ 9.18 $9.01 $8.90
Low Growth_High Prices Sumas 2035-2036 $ 8.95 9.39 9.94 9.88 941 $8.96 $8.99 $9.20 990 $10.11 $9.73 $9.71
Low Growth_High Prices Sumas 2036-2037 $10.04 $10.81 10.90 $10.82 $10.08 $9.35 $9.38 $9.52 $10.19 $10.32 $9.88 $9.77
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Avista Corporation Captial Structure and Overall Rate of Return
WASHINGTON
From 2015 Rate Case Settlement
Cost of Capital Percent of
Total Capital Cost Component After Tax
L/T Debt 51.50% 5.20% 2.68% 1.74%
Common Equity 48.50% 9.50% 461% 4.61%
TOTAL 100.00% 7.29% 6.35%
IDAHO
From 2017 Rate Case Settlement
Cost of Capital Percent of
Total Capital Cost Component
L/T Debt 50.00% 5.72% 2.86% 1.86%
Common Equity 50.00% 9.50% 4.75%  4.75%
TOTAL 100.00% 761% 6.61%
OREGON
From 2016 Rate Case Settlement
Cost of Capital Percent of
Total Capital Cost Component
L/T Debt 50.00% 5.30% 2.65% 1.72%
Common Equity 50.00% 9.40% 470% 4.70%
TOTAL 100.00% 7.35% 6.42%
Gas Net Rate Base AMA Thru November 2017
WA $ 311,457 45%
ID $ 146,468 21%
OR $ 227,301 33%
$ 685,226
System Weighted Average Cost of Capital (Nominal)* | 6.45%
GDP price deflator 2.00%
Real After Tax WACC | 4.36%
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APPENDIX 6.3: POTENTIAL SUPPLY SIDE RESOURCE OPTIONS

Additional Resource Size Cost/Rates Availability Notes
Unsubscribed GTN Capacity Up to 50,000 Dth GTN Rate Now Currently available unsubscribed capacity from Kingsgate to
Spokane
. Additional compression to facilitate more gas to flow from
Medford Lateral Exp 50,000 Dth / Day $35M capital + GTN Rate 2019 mainline GTN to Medford
WA ID OR Cost estimates obtained from a consultant; levelized cost
Hydrogen 166 Dth / Day 2020 includes revenue requirements, expected carbon adder and
$48 / Dth | $40/Dth | $46/ Dth assumed retail power rate
Renewable Natural Gas — WA ID OR
o 635 Dth / Da 2020
Distributed Landfill Y $13/Dth | $13/Dth | $13/ Dth
- WA ID OR
Renewablg Natural Gas 1,814 Dth / Day 2020
Centralized Landfill $11/Dth | $11/Dth | $12/ Dth
WA D OR Costs estimates obtained from a consultant for each specific
Renewable Natural Gas — Dairy 635 Dth / Day 2020 type of RNG; lewelized costs include revenue requirements,
$34/Dth | $39/Dth | $33/ Dth distribution costs, and projected carbon intensity adder/(savings)
- WA ID OR
Renewable Natural Gas — Waste 513 Dth / Day 2020
Water $19/Dth | $18/Dth | $19/Dth
Renewable Natural Gas — Food WA ID OR
298 Dth / Da: 2020
Waste to (RNG) ¥ I's38/Dth | $39/Dtn | $38/ Dth
241,700 Dth Provides for peaking seir\;(I:i:Z Z)n(daar:ﬁz:;es the need for costly
Plymouth LNG /70,500 Dth NWP Rate 2018 pip P
deliverability Pair with excess pipeline MDDO's to create firm transport
Future Supply Resources Size Cost/Rates | Availability Notes
600,000 Dth w/ $75 Million plus On site, in senvice territory
Co. Owned LNG 150,000 of $2 Million annual 2024 liquefaction and vaporization
deliverability O&M facility
Various pioelines — Pacific Precedent Requires additional mainline
10U | | - | . .
Pip Varies 2022 capacity on NWPL or GTN to
Connector, Cross-Cascades, etc. Agreement Rates . .
get to senice territory
. Commodity less Speculative, needs pipeline
Large Scale LNG Varies y 2024 P PP
Fuel transport
Requires additional mainline
In Ground Storage Varies Varies Varies transport to get to senice
territory
provides for peaking senices
. and alleviates the need for
) ) $13M capital cost e )
Satellite LNG Varies plus 665k O&M 2022 costly pipeline expansions.
$3,000 per m3 with O&M
assumed at 5.4%.
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EXPECTED CASE AVOIDED COST

APPENDIX 6.4
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AVERAGE CASE AVOIDED COST

APPENDIX 6.4
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CoLD DAY 20 YR WEATHER STANDARD AVOIDED COST

APPENDIX 6.4
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