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Avista’s 2013 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 1 Agenda
Wednesday, May 23, 2012
Conference Room 130

Topic

. Introduction

. Powering Our Future Game

. 2011 Renewable RFP

. Palouse Wind Project Update

. Lunch

. 2011 IRP Acknowledgement

. Energy Independence Act Compliance
& Forecast

. Work Plan

. Adjourn
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Powering Our Future Game

Steve Silkworth, Manager of Wholesale Marketing & Contracts
Anna Scarlett, Communications Manager

First Technical Advisory Committee Meeting

2013 Electric Integrated Resource Plan

May 23, 2012
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Wash. Renewable Portfolio Standards
2012 - 3% of energy delivered

ey oers ey | 10 VV@SNINGtON customers
resource use by Gertéin electric utilities. * Da M u pg rad es y p u I’Ch ased

renewable energy

This measure would require certain electric
utilities with 25,000 or more customers to

meet certain targets for energy conservation

and use of renewable energy resources, 20 1 6 = 9 %

as defined, including energy credits, or pay * :
penalties. Should this measure be enacted Pa I ouse WI n d
o law? *Kettle Falls

dYES
O o 2020 (and beyond) - 15%
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Today’s Energy Generation Capability
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1. Review the materials at your table.

2. Choose a note taker and a
spokesperson from your table.

3. Write table # on your worksheet.

AlvIsTA




Round 1

Using your blocks, choose any mix you like, placing
Lhemdon the corresponding spaces on your game
oard.

Each block sugnlfles 10 percent of your total new
resources and you may only use a total of 10 blocks

(or 100%).

You can use any combination you like, and you can
even use one resource for all your new energy if
you like.

AlvIsTA
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Round 1 Conclusion

1. Record your ‘resource mix’' on the worksheet.

2. Give your worksheet to a facilitator when you
are finished.

AlvIsTA
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Group discussion

AlvIsTA



Meets Wash. Dependable/can be
Renewable Portfolio generated on demand

Standards to meet peak demand

:\év'?d  Natural Gas
Olal * Coal
* Nuclear

Conservation
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Meet electric demand.

Meet renewable portfolio requirements over the
next 20 years.

Consider customers’ bills, carbon emissions, and
your ability to generate enough power to serve all
your customers during peak demand times.

AlvIsTA




Conservation/Energy Efficiency*

Natural Gas

Wind

Hydroelectric**

Biomass***

Coal

Nuclear

Meets Wash.17
Renewable Portfolio
Mandates

Meets customer needs
during peak demand

Relative Cost

$-555

S

S

S

$SS

$SS

N N N AN

$55S

v

SRS

*  Energy efficiency programs cost more as the amount of energy that is saved increases.
** Only new hydroelectric plants and the additional energy produced with upgrades performed after 1999 qualify as renewable under

Washington State Renewable Portfolio Standards.

***0Only biomass plants built after 1999 qualify as renewable under Washington State Renewable Portfolio Standards.

A
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Using your blocks, choose any mix you like,
placing them on the corresponding spaces on
your game board.

Each b

OoC

K signifies 10 percent of your total

new resources and you may only use a total

of 10 b

OoC

Ks (or 100%).

Use a combination of resources that meet
Renewable Portfolio Mandates and resources
that are considered dependable and will meet
peak demand.

AlvIsTA



1. Record your ‘resource mix’' on the worksheet.

2. Give your worksheet to a facilitator when you
are finished.

AlvIsTA
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Discussion of impact to emissions, costs, risk

Meet demand at peak times?

AlvIsTA




Conclusion

Were there any surprises?

What did you learn? What questions do you
have?

AlvIsTA



2011 Renewable RFP

Steve Silkworth, Manager of Wholesale Marketing & Contracts
First Technical Advisory Committee Meeting

2013 Electric Integrated Resource Plan
May 23, 2012
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Why Issue a Renewables RFP in 20117

2009 IRP: identified the need for 48 aMW RECs by 2016 to meet
the 9% renewable goal in Washington state

Over supply of turbines. Turbine prices declined to 2004 levels
ITC/PTC expires in 2012
Washington state 75% sales tax exemption through June 2013

Levelized costs were estimated to result in 30% to 40% lower cost
than the 2009 RFP of 14 months prior

REC demand will increase in the next few years as the 2016
tranche approaches

AlvIsTA
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Renewable Resource RFP Overview

« RFP Issued: February 22, 2011

*  Quantity: up to 35 aMW of I-937 qualifying renewable power
including all renewable energy attributes

« Delivery Start: on or before 12/31/2012
« Term: 20+ years

« Auvista requested competitive bids for projects or project
output at the most favorable price available. Expected
Delivered Price: $62 per MWh (20 yr) levelized

AlvIsTA
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Renewable Resource RFP Overview

 Received proposals from 11 bidders with 17 options.
 Technologies submitted

o  Wind — Approximately 769 MW

o Landfill gas — 5 MW

* Pricing was very competitive and reflected the current down-turn
In the renewable energy market.

« Comparable projects proposed through the 2009 RFP
(approximately 15 months prior) were now up to 30% to 40%
less expensive in the 2011 solicitation.

AlvIsTA
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Bid Project Locations

Received bids totaling 774 MW (769 MW wind, 5 MW landfill gas)
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Evaluation Criteria

1.

Risk Management (30%)

— Financing ability/experience
Net Price (40%)

— Expected benefit - expected cost
Price Risk (10%)

— Pricing type, O&M, generation quality, and optionality
Electric Factors (10%)

— Transmission, procurement process and equipment
Environmental/Community (10%)

— Permits process and location

AlvIsTA
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Palouse Wind
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Palouse Wind - 2013 Avista IRP TAC Meeting

Spokane, WA — May 23, 2012

firstwind




Overview

Founded in 2002 and headquartered in Boston
with 200+ employees at offices and project
sites around the U.S.

Focused on renewable energy, natural gas,
energy storage and transmission
development in core markets, such as the
Northeast, West and Hawaii

Wind projects range from 15 — 205 MW,
situated on private, state and federal lands

Vertically integrated to develop projects from
conception through operations bringing stable,
long-term contracts to utilities and customers in
high-demand markets

Successfully raised over $6 billion to convert

development projects into operating assets
Milford Wind — 306 MW in Utah

Proprietary & Confidential CLEAN ENERGY. MADE HEREZ®



Kahuku 30 MW
1 Kawailoa 69 MW

KWP | 30 MW
KWP Il 21 MW

Proprietary & Confidential

A

A

First Wind Projects

* Own and Operate: 12 projects, 750 MW
* Operate: 1 project, 45 MW
* In Construction: 4 projects, 230 MW

l Palouse 105 MW

Milford 1l 102 MW

Milford | 204 MW

-
'/ I
'

Milford | J,

) Mars Hill 42 MW
Cohocton, NY

Sheffield 40 MW
Cohocton 125 MW

Stetson | 57 MW
Stetson Il 26 MW
Steel Winds | 20 MW Rollins 60 MW

Steel Winds Il 15 MW

Steel Winds, NY

Projects we Own and Operate :I
Projects Under Construction I

[L;T; First Wind Office A

CLEAN ENERGY. MADE HERE.®




A Compary of Firsts

Consistently demonstrated leadership in Innovation, Environmental
Stewardship, and Community Engagement

Siting
*  Steel Winds (20 MW) — Development on EPA
Brownfield Site

Environmental

. KWP (30 MW) — Development with Habitat
Conservation Plan

Power Sales

*  Stetson Phase Il (26 MW) — Unique PPA off-
take with Harvard University

Transmission Engineering

*  Milford (204+ MW) — Developed 88-mile
Generator Lead

Technology

: Kahuku (30 MW) — Integrated 15 MW Battery
Energy Storage System

Proprietary & Confidential CLEAN ENERGY. MADE HERE.®



Track Record

Asset Conversion: Since its founding, First Wind has raised over $6 billion to
convert development projects into operating assets

Sources of capital by year

$7,000

$6,000 1 PPA Prepayment Select Partners

B Turbine Supply Loan
1 Corporate Debt
ITC Grant
$5,000 B Tax Equity
M Project Debt

‘-
"JPMorgan

KeyBank

$4,000

Millions

$3,000 I 01

$2,000 .

$1,000 i I -
$0 4= l . . . . . . . CREDITSUISSE\

2005 2006 2007 2008 2009 2010
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Palouse Wind

Located on ridges between State Route
195 and the town of Oakesdale in
Whitman County

Strong winter peaking wind resource,
complimentary to regional spring hydro
resource

Utilizing 58 Vestas V100 wind turbines,
with total capacity of 105 MW

30-year PPA with Avista, and
inferconnection to their new Benewah to
Shawnee 230kV line

$210 million capital raise from private
sector

WASHINGTON

Will be largest energy facility in

Whitman County, producing renewable
energy for 30,000 homes

40 farmers involved

Proprietary & Confidential CLEAN ENERGY. MADE HEREZ®



Phases of Developing a Palouse Wind

Wind
Resource
Assessment

* 3 years of
wind data from
4 tower
locations

* Third party
wind validation

Proprietary & Confidential

Transmission
Analysis

e Transmission * Site design * Envr. Studies
* Gen-tie * Landowner * Public Meetings
routing Relations * EIS and CUP
* Community Hearing
Involvement

CLEAN ENERGY. MADE HERE.®

Power
Purchase
Agreement

* Avista PPA
signed

* Interconnection
Agreement

* Financing




Thorough Envirornmental Review

First EIS in Whitman County — ever

All areas of the built and natural environment were evaluated
per state law

Over 250 Comments received during EIS process

164 conditions to consider
during construction and operations
Important Conditions
1. County CUP Compliance Package. Preconstruction micrositing surveys
Habitat Mitigation. WDFW and Palouse Prairie impacts
Avian fatality monitoring
Technical Advisory Committee

Decommissioning Requirements

Proprietary & Confidential CLEAN ENERGY. MADE HERE.®



Successfui Financing

* First Wind has secured $210 Million to finance the

Palouse Wind project KeYBan k
* Key Bank-Joint lead arranger and administrative
* Norddeutsche Landesbank Girozentrale, CoBank ACB, ®

Banco Santander served as joint lead arrangers

“We applaud First Wind’s dedication that “ COBANK

brings significant investment to Eastern

Washington. The financing of Palouse Wind
demonstrates the solid fundamentals of the
wind project that will provide an excellent

NORD/LB

Die norddeutsche Art

source of renewable power for Washington
ratepayers.”

- Andrew Redinger
KeyBanc Director Utility &Renewable Energy & Santander

Proprietary & Confidential CLEAN ENERGY. MADE HEREZ®




Palouse Wind represents a Major Investment in

Whitman County
Construction will support 150 - 250 jobs

Approximately $30 million of spending with local
businesses in Whitman County and the Inland Northwest

15 full-time operations jobs, and
ongoing contracting with local businesses

Property Tax and Sales Tax Revenue

* Over $700,000 per year generated in tax revenue

Proprietary & Confidential CLEAN ENERGY. MADE HERE.®



Construction of Palouse Wind

Construction meets the standards of County CUP conditions
40 permanent acres impacted, 5 acres CRP /grassland
RMT, Inc selected as General Contractor

Approximately 50 workers on site since October,
increasing to 250 this summer

Civil work on roads and turbine pads

Avista switchyard construction

o
i
o
i

- Temporary 18'-24' Permanent

Disturbance Road, Gravel
Construction Access Surface

Proprietary & Confidential CLEAN ENERGY. MADE HERE.®


https://breeze.firstwind.com/Projects/palo01/Project Picture Library/01 Excavation-Civil Roads and Pads/2011 Civil Work/2011.10.26 A Access Road (4).jpg
https://breeze.firstwind.com/Projects/palo01/Project Picture Library/01 Excavation-Civil Roads and Pads/2011 Civil Work/2011.10.18 Palouse A3 (4).jpg

Inland NW Jobs

Contractors to-date include
Busch Distributors, Oakesdale
Pearson Fence, Colfax
Wheatland Inn, Colfax
Crossets Market, Oakesdale
Brass Rail, Rosaila
Plateau Archeology, Pullman
Stewart Title, Pullman
Schweitzer Engineering, Pullman
Memorable Events, Colfax
Goodfellow Brothers, Wenatchee
Lydig Construction, Spokane
Garco Construction, Spokane
STRATA, Pullman
Taylor Engineering, Pullman
Atlas Sand and Gravel, Clarkston
(local gravel pit)

- I"”h. . |~--.'“. A. e
Landau Associates, Colfax | ol o e
Gallatin, Spokane '
Henkles & McCoy, Vancouver

Ch2MHill, Spokane

Proprietary & Confidential CLEAN ENERGY. MADE HEREZ®


https://breeze.firstwind.com/Projects/palo01/Project Picture Library/01 Excavation-Civil Roads and Pads/2011 Civil Work/2011.10.22 Lay Down Yard 3 (3).jpg

Long Term Commitment on the Palouse

First Wind Scholarship Program
Palouse Empire Fair, Lentil Fest
High School boosters

4H and FFA Clubs

Fishing Kids

Bikes for Books

Youth sports sponsorship

Proprietary & Confidential CLEAN ENERGY. MADE HERE.®



What to expect in 2012

Mob all
construction units

Substation

Commercial
Foundations Collector System Operation

Transmission Line

Hire Operations Turbine Installation
Staff

Turbine Commissioning

O&M Building

Proprietary & Confidential CLEAN ENERGY. MADE HEREZ®




Ben Fairbanks
Director, Business Development
p—971.998.1411

bfairbanks@firstwind.com :
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2011 Electric Integrated Resource Plan
Acknowledgement Review

Clint Kalich, Manager of Resource Planning and Analysis
First Technical Advisory Committee Meeting
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Acknowledgements

ldaho Public Utilities Commission (IPUC) Case No. AVU-E-11-04,
ORDER NO. 32444 acknowledged Avista’s 2011 IRP.

Washington Utilities and Transportation Commission (UTC) Docket No.
UE-101482 acknowledged Avista’s IRP on January 12, 2012.

Acknowledgement is not a pre-approval of the Preferred Resource
Strategy or the IRP itself. Future acquisitions obtain a prudence
determination in general rate cases.

IPUC encouraged Avista to make continued efforts to include more
public involvement in the TAC.

AlvIsTA
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Public Comments

* No public comments received in Washington jurisdiction.
= Two public comments in Idaho jurisdiction:

= An individual commenter thought the Company should not receive
any public money or rate increases for wind generation.

= Benewah County, Idaho was concerned that the potential federal
greenhouse gas policies in the IRP would lead to increased rates
and negatively impact the County, and the polices were not
supported by the science. They advocated for Avista to develop
alternative policies to benefit the environment and the County.

AlvIsTA
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Resource Needs

IPUC believes the capacity planning assumptions are reasonable
given the Company’s access to and the availability of markets if
resource deficits are higher than predicted.

UTC: The 14% summer and 15% winter planning margin above
operating reserves are appropriate for planning for peak loads and are
consistent with other regional utilities. This is an improvement over
the 2009 IRP methodology.

UTC: Continue involvement in the NPCC Resource Adequacy Forum.

UTC: Continue to analyze planning margin to determine the most
cost-effective way to reliably meet resource adequacy needs.

AlvIsTA
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Load Forecasts

= |PUC supports the inclusion of projected electric vehicle consumption.
= |PUC believes the load forecast assumptions to be reasonable.

= UTC requested a range of load forecasts in the 2009 IRP
acknowledgement. 2011 IRP included a high growth case (2.33%) and
a low growth case (0.93%). This is expected to continue in future
IRPs.

= UTC: the Global Insights forecasts on Table 2.1, p. 2-4. GDP growth
(2.7%), unemployment (5%), 1.58 million housing starts per year, and
4.75% federal funds rate may be too optimistic given the current state
of the economy. Need to continue to monitor and test models under
more conservative growth assumptions.

AlvIsTA
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Energy Efficiency

» |PUC has concerns that the Company “...may not pursue “all” cost-
effective conservation if it adheres to certain conservation-potential
limitations expressed in the IRP” (maximum versus realistic achievable
potential). The 2007 and draft 2012 Idaho State Energy Plans direct
the IPUC to encourage utilities to pursue “all cost effective
conservation.”

» UTC: Considers the Conservation Potential Assessment (CPA) done for
the 2011 IRP to be sound and includes a reasonable range of forecast
assumptions.

= UTC: Finds the CPA sensitivity analysis regarding changes to avoided
cost “... to be useful in identifying both the potential achievable over this
time horizon, but also for identifying higher costs along the supply
curves.”

AlvIsTA
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Renewable Portfolio Standard

= |PUC: Early acquisition of wind to meet RPS requirements ahead of
need will be will be scrutinized in a future rate case, but the early
acquisition allows for the use of tax incentives and lower wind costs.

= UTC: The Company needs to more clearly describe the method used
to calculate REC reserve requirements and how the reserves are used

for RPS compliance.

» UTC: Need to provide clear analysis of how the Company specifically
(new resources, RECs or banking) plans to meet the higher RPS goals
from 2016 and beyond.

AlvIsTA
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Transmission & Distribution

IPUC: Staff is encouraged by efforts to include distribution savings
and supports continued involvement with regional transmission groups.

UTC: Estimated costs for the integration of new resources are useful.

UTC: Want to see continued cooperation with BPA on the direct
interconnection of Lancaster to ensure completion of the project by the
end of 2012.

UTC: Continue to refine the analysis of feeder upgrades as they are
completed and track actual loss savings in the 2013 IRP.

AlvIsTA



53

Generation Resource Options

= UTC would like to see a discussion and analysis of electric storage
technologies for “firming intermittent generation resources or for
meeting peaks in load.” This should include cost-effectiveness,
commercial availability, and where this resource would fit in relation to
other generating resources.

= UTC wants “... an explicit discussion of the future costs and liabilities
of operating Colstrip over the 20 year planning horizon” including costs
of anticipated EPA regulations because it is a significant resource and
the Company’s only coal-fired asset.

» UTC: Model a scenario for the 2013 IRP without Colstrip in the
Company’s resource portfolio and show “... estimates of the impact on
Net Present Value (cost) of its portfolio and rates”.

AlvIsTA
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Modeling Approach

= UTC: Finds the efficient frontier analysis to be informative in
highlighting the tradeoff between risk and cost when choosing
resources.

= UTC: Support the continued improvement of modeling for the IRP “...
and urge the Company to explore its thinking and strategy with the
TAC (technical advisory committee) at an early date.”

AlvIsTA
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Preferred Resource Strategy

= |PUC: Supports increased levels of energy efficiency. Should also
include analysis and consideration of cost-effective demand response
in the next IRP.

= |PUC: Tipping point analysis is beneficial to test how robust the PRS is
and to point out which variables are most important to the PRS.

= UTC: Sensitivity analyses were informative.

* High and low load growth cases (50% of expected load growth) is
too improbable as a tipping point. Want to see this refined.

= Should include “... load growth variances that result in incremental
changes to the PRS, such as the delaying the acquisition of the
2018 SCCT.

AlvIsTA
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Action Plan

= |PUC: The Company made progress on the 2009 IRP Action Items
and the 2011 Action Items should enhance the 2013 IRP.

= UTC: 2011 Action Plan is presented well and is well grounded in the
modeling and analysis.

= UTC: encourages close monitoring of actual load growth and changes
in the market which may require changes to the PRS and the Action
Plan.

AlvIsTA
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Energy Independence Act Compliance &
Forecast

John Lyons, Power Supply Analyst
James Gall, Senior Power Supply Analyst
First Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan

May 23, 2012
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Energy Independence Act

» RCW 19.285 — The Energy Independence Act is also
known as Initiative Measure No. 937 (I-937)

= Requires utilities with more than 25,000 customers to obtain
fifteen percent of their electricity from qualified renewable
resources by 2020.

= Also requires the acquisition of all cost-effective energy
conservation.

= [-937 approved by Washington voters on November 6,
2000.

AlvIsTA




Reporting quuirements

= Annual compliance report, per WAC 480-109-040, is due on or before June 15t
beginning in 2012 and must include the following:

Utility’s annual Washington load for the prior two years,

Amount of eligible renewable resources and/or renewable resource credits
needed to meet annual goal by January 1 of the target year,

Amount and cost of each type of eligible resource used,
Amount and cost of any renewable energy credits acquired,
Type and cost of the least-cost substitute non-eligible resources available,

Incremental cost of eligible renewable resources and renewable energy
credits, and

The ratio of this investment relative to the utility's total annual retail revenue
requirement.

AlvIsTA
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Renewable Energy Requirements

Based on a percentage of Washington state
retail sales using two year rolling average

» 3% of sales by January 1, 2012
= 9% of sales by January 1, 2016
= 15% of sales by January 1, 2020

pL]
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2012 Legislative Modifications

= SB 6414: Review Process for Electric Generation Project or Conservation
Review

= SB 5575: Biomass BiIll

= Avista’s 50 MW Kettle Falls plant becomes a “qualified renewable
resource’ belnnln January 1 2016for the Ener Independence Act

Ny

A,
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2012 Projected Compliance
I T

Required Renewable Energy 18.9

Spokane River

Long Lake #3 1.6

Little Falls #4 0.6
Clark Fork River

Cabinet Gorge 2-4 10.8

Noxon Rapids 1-4 5.8
Wanapum Fish Bypass 2.0
Total Hydro Upgrades 20.8
Palouse Wind (2012) TBD

AlvIsTA



Long-Term Renewable:Energy Requirements
& Compliance Forecast
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Work Plan

John Lyons, Power Supply Analyst

First Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
May 23, 2012



Technical Advisory Committee Meetings

May 23, 2012: Powering Our Future Game, 2011 Renewable RFP, Palouse Wind
Project Update, 2011 IRP Acknowledgements, Energy Independence Act
Compliance & Forecast, and 2013 Work Plan.

September 2012: Two day TAC meeting. Day 1: Plant tour. Day 2: new resource
assumptions, Spokane River assessment, and energy efficiency.

November 2012: Load & resource forecast, reliability planning, stochastic
assumptions, and transmission cost studies.

January 2013: Environmental policy update, electric and gas price forecasts,
scenario development.

March 2013: Draft Preferred Resource Strategy (PRS), energy efficiency, review of
scenarios and futures, and portfolio analysis.

April 2013: Review of the final PRS and action items.
June 2013: Review of the Draft 2013 IRP.

AlvIsTA




2013 Draft Electric IRP Timeline
Preferred Resource Strategy (PRS) Tasks

Finalize load forecast July 2012
Identify regional resource options for electric market price forecast September 2012
Identify Avista’s supply & conservation resource options September 2012
Update AURORAX™? database for electric market price forecast October 2012
Finalize data sets/statistics variables for risk studies October 2012
Draft transmission study due October 2012
Energy efficiency load shapes input into AURORAxmp October 2012
Final transmission study due November 2012
Select natural gas price forecast December 2012
Finalize deterministic base case December 2012
Base case stochastic study complete January 2013
Finalize PRiSM 3.0 model January 2013
Develop efficient frontier and PRS January 2013
Simulation of risk studies “futures’ complete February 2013
Simulate market scenarios in AURORAxMP February 2013
Evaluate resource strategies against market and future scenarios March 2013
Present preliminary study and PRS to TAC March 2013

AlvIsTA
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2013 Draft Electric IRP Timeline

Writing Tasks Target Date

File 2013 IRP Work Plan August 2012
Prepare report and appendix outline September 2012
Prepare text drafts April 2013
Prepare charts and tables April 2013
Internal drafts released at Avista May 2013
External draft released to the TAC June 2013

Final editing and printing August 2013

Final IRP submission to Commissions and distribution to TAC  August 31, 2013

AlvIsTA




2013 Integrated Resource Plan Modeling Process

Stochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability

Resource Options Preferred

Resource Availability AU RORA Transmission Resource
T “Wholesale Electric <« Strategy
Market”
Emission Pricing —_ -
— 500 Simulations n Avoided
|| Costs

-

Margins

Cost Effective T&D
Projects/Costs

Conservation — Avista Load
Trends Forecast

Existing \1/_1
Resources ]

Cost Effective <
Conservation
Measures/Costs

New Resource
Options & Costs
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2013 Electric IRP Draft Outline

» Executive Summary
» Introduction and Stakeholder Involvement
= Loads and Resources
Economic Conditions
Avista Load Forecast
Load Forecast Scenarios
Avista Resources and Contracts
Reserve Margins

Resource Requirements

AlvIsTA



2013 Electric IRP Draft Outline

» Energy Efficiency and Demand Response

= Conservation Potential Assessment

Overview of Energy Efficiency Potentials

Sensitivity of Potential to Customer and Economic Growth

Avoided Cost Sensitivities

Energy Efficiency Related Financial Impacts

» Integrating Results into Business Planning and Operations
= Policy Considerations

= Environmental Concerns

» Greenhouse Gas Issues

= State and Regional Level Policies

AlvIsTA



71

2013 Electric IRP Draft Outline

» Transmission & Distribution
= Avista’s Transmission System
= Regional Transmission Issues
* Transmission Construction Costs
» Integration of Resources on the Avista Transmission System
= Distribution Efficiencies
= Generation Resource Options
= Assumptions
= New Resources

= Hydroelectric and Thermal Plant Upgrades

AlvIsTA
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2013 Electric IRP Draft Outline

= Market Analysis
= Assumptions and Fuel Prices
= Market Price Forecasts
= Scenario Analysis

» Preferred Resource Strategy
= Resource Selection Process
» Preferred Resource Strategy
= Efficient Frontier Analysis
= Avoided Costs
= Portfolio Scenarios

= Action Items

AlvIsTA
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Avista’s 2013 Electric Integrated Resource Plan
Technical Advisory Committee Meeting No. 2 Agenda

Wednesday, September 5, 2012

Conference Room 328

Topic
1. Introduction

2. Avista REC Planning Methods

3. Energy and Economic Forecasts

4. Break

5. Shared Value Report

6. Lunch

7. Generation Options

8. Break

9. Spokane River Assessment

10. Adjourn

Time
8:30

8:35

9:00

10:30

10:45

11:30

12:30

1:30

1:45

3:00

Staff
Storro

Gall

Forsyth

Wouerst

Lyons

Schwall
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Avista REC Planning Methods

James Gall, Senior Power Supply Analyst
Second Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
September 5, 2012
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Energy Independence Act - Refresher

» RCW 19.285 — The Energy Independence Act is also
known as Initiative Measure No. 937 (I-937)

= Requires utilities with more than 25,000 customers to obtain
fifteen percent of their electricity from qualified renewable
resources by 2020.

= Also requires the acquisition of all cost-effective energy
conservation.

= [-937 approved by Washington voters on November 6,
2000.

AlvIsTA
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Renewable Energy Requirements - Refresher

Based on a percentage of Washington state
retail sales using two year rolling average

» 3% of sales by January 1, 2012
= 9% of sales by January 1, 2016
= 15% of sales by January 1, 2020

pL]
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2011 IRP Planning Margin Requirements

* |n past IRP’s Avista included a REC planning margin for
the variability of load and generation due to weather for
compliance of the EIA.

= The 2011 IRP included a planning margin of 7 to 8 aMW
between 2012 and 2016 and 23+ aMW after 2016 to
account for wind variability

» This planning margin was a threshold for the minimum
amount of additional REC’s to hold over the expected
requirement.

AlvIsTA
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What Has Changed Since 2011 IRP

» | oad forecast is lower
= Signed 105 MW PPA for Palouse Wind

= Washington SB 5575 counts Kettle Falls as “renewable”
beginning in 2016

= Hydro upgrades may use long-term average incremental
energy rather than estimated actual incremental energy
for compliance

AlvIsTA
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What Planning Margin Do We Need Now?

= Develop risk model of REC compliance

o Simulates future loads and qualifying wind, hydro, and
biomass output

o Accounts for actual and potential REC purchases and sales
o Simulates 100 future outcomes

=  Model allows RECs to be “Rolled” over to future years
o Does not allow bring RECs back from future years

o Pulling REC’s from future years is allowed but creates a
short position that would be needed to be filled

= Tested several REC scenarios and the effects of policy choices

AlvIsTA
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Risk Assumptions

» Load: Expected Forecast with Standard Deviation of 4.2% of
Mean with a normal distribution

= Hydro: 1986 to 2011 upgrade estimated energy savings
(random draw)

= Palouse: 1990 to 2010 estimates provided by First Wind
(random draw)

= Kettle Falls: Expected to run 10 out of 12 months with standard
deviation at 5% of mean with a normal distribution. Assumes
75% of fuel counts as renewable

AlvIsTA
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REC Planning Margin Over Time
o oo1s@ww) | 2000aMw

Scenario Expected Implied Expected

REC Confldence Planning 2020 REC
Position Level REC Margin Position
Position (@MW)

2009 Status -3.1 -9.6 6.5 91.3

Higher load forecast, no Palouse or Kettle
Falls, Hydro is variable, no EWEB purchase,
no Wanapum RECs

2009 with “Hydro -0.9 -1.9 1.0 89.0
Methodology 3”:

Same study as above with 10 year historical

hydro

Today’s expectations Long Long Zero Zero

Lower load forecast, Palouse signed, Kettle
Falls Counts, Hydro is flat, EWEB sold
through 2014.

AlvIsTA
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2013 IRP Implications

= REC surplus exceeds potential planning margin requirements

= No REC planning margin will be included for this IRP to meet
the EIA

" Planning margins will be taken into account when selling excess
RECs

= Without Kettle Falls we would have a 9.9+ aMW Planning
Margin for Load/Wind Variation (assumes hydro is fixed)

AlvIsTA
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Commerce REC Filing

Handout:

http://www.commerce.wa.gov/site/1001/default.aspx

AlvIsTA
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TAC Economic Outlook
September 5, 2012

Grant D. Forsyth, Ph.D.

Chief Economist
509-495-2765
Grant.Forsyth@avistacorp.com
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Goals of Update

= Highlight national and regional economic
conditions that impact customer and usage
forecasts.

= Highlight long-run issues related long-run growth
and fiscal consolidation.

= Review most recent electric load forecast.

AlvIsTA



National GDP Growth and #nflation: Recent Global
Insight (Gl) Forecasts

e N
Comparison of Global Insight Forecasts for U.S. GDP Growth

4.0 1
3.5 - 3.3 34
3.0
2.5
2.0
1.5

1.0

Real GDP Growth (%)

0.5

0.0
2012 Forecast 2013 Forecast 2014 Forecast Long-Run Average
Forecast 2015-2041

B May 2011 Gl Forecast M June 2012 Gl Forecast M August 2012 Gl Forecast
o J

= Modest growth with increasing downside risks to growth in 2012 and 2013: Europe, Asia,
and Congress (aka “Fiscal CIiff”).
= Housing market appears to be stabilizing.

L

Data Source: BEA, Global Insight, and author’s calculations. »HIVISTA




SA Employment Index in K€y MSAs, June 2009-July 2012

( 106 )

104
AR Ve N\
I~ AN

=100
[
o
o

June 2009
(Ce]
0o

96
94 T T T T T T T T T T T T T T T T T T 1
\\) v\) 0 Q QQ« ?.Q \\} v)) 0 o ‘(0 v.Q \\) ?)) o Q Q@ ?.Q \0
—=Nez Perce+AsotinID-WA =—Jackson,OR  =—Spokane+Kootenai WA-ID
NG J

= Employment levels similar to late 2009. Employment is growing in big metro areas.
» Holding down service area population growth and household formation.

[}
Data Source: BLS and author’s calculations. AMV'STA




SA Employment Index for Avista’s Service Area, June
2009-July 2012
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Unemployment Rate for July, 2009-2012

N
14%
12%
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= Jackson, OR (Medford MSA) has fallen the most, rates still high.
= Some of the declines reflect a falling labor force from discourage workers “dropping out.”
= Expect unemployment rates to remain elevated for rest of 2012 and into 2013.

e :
Data Source: BLS and author’s calculations. éuri"S'l'A




Spokane+Kootenal Leadinyg Indicator, 2011-2012

Spokane-Kootenai Regional Leading Index, March 2004 = 100
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= Highly correlated with employment changes 12 to 15 months in advance.
= Signaling very slow employment growth for the rest of 2012 and through the first half of 2013.

Data Source: Global Insight and author’s calculations.
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Old vs. New Long-Run: Annualized Employment and
Population Growth in Spokane+Kootenai

Employment Growth = f(U.S. Real GDP Growth)

W

1990 2007 2011 2021

\ )\ )\ l
| | |

+2.7% -1.6% +1.5% to +1.8%

|

Population Growth

Regional Population Growth = f(U.S. Employ. Growth, Regional Employ. Growth)
+1.1% to +1.3% (-) (+)

L -
Data Source: BLS and author’s calculations. Auii"STA



The Potential Drag of Fiscal Conswolidation: Government Transfer
Payments to Total Personal Income, 2007 and 2010

-~

Relative Share
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Share of Government Payments for Selected Counties, 2007 and 2010

38%

17%

12%

Washington Ferry Pend Oreille Stevens Adams Lincoln Whitman Spokane King

M 2007 Gov. Transfer Payments/Personal Income H 2010 Gov. Transfer Payments/Personal Income

Message: Be careful what you ask for in terms of smaller government when government is
an important part of your economy.

Ll 5
Data Source: BEA and author’s calculations. Auii"srA




The Potential Drag of Fiscal Conseolidation: Government
Employment as a Share of Total Employment, 2007 and 2010

-
Share of Government Employment for Selected Counties, 2007 and 2010
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Looking Forward: Other Issues Potentially
Impacting Growth

* Aerospace firms have shown robust growth. This should
continue given Boeing’s order book. Potential new 737 plant
not in forecast.

* Air force is moving ahead with the evaluations of bases for
refueling tankers. The 10 finalists will be chosen by late
summer 2012. Those chosen for expansion will be announced
at year-end.

 Changes in the price of natural gas.

AlvIsTA



Native Load Forecast Lower

Avista Combined Native Load
Washingtonand Idaho

Forecast Native Load Growth Rates from 2013 Forecast Customer Growth Rates from 2013
5yr=1.04% 10yr=0.95% 22yr=1.01% Syr=13% 10yr=1.2% 22yr =1.1%
1,600 I I I I I I I
4 Forecast 2013-2023
(79} .
® 1,500 (adjusted for EVs) =
> Actual to May 2012 |
c -t
E ‘ 1 1.3%
2 1,300 = ba.
; J/B; I I
= 1200 2009-2011 | — 1.0%
% 2001-2008 0.6% p.a. p.a.
= 1997-2000 2.0% p.a. -
1,000 Reflects weaker sales to
commercial and industrial
900 - — customers.
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Annual kWh Residential

Annual Residental Use Per Customer, 1997-2035
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“Together We Will Build Shared Value”

Avista’s 2012 report on our performance

Technical Advisory Committee
Sept. 5, 2012

Jessie Wuerst, Sr. Communications Manager



Cross-Company Shared Value Action Team

Consumer Affairs Generation & Production
Customer Service Health & Safety

Electric Operations Human Resources
Energy Solutions/DSM Rates

Environmental Resource Planning
Facilities Supply Chain

Gas Operations

AivISTA
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The business case for reporting

* Increase opportunities to build understanding of Avista’s operations for all
stakeholders

» Provide information that stakeholder groups want to know about

» Create opportunities for discussing partnerships with stakeholders that bring
value to all

« Enhance transparency of Avista as a business to build trust and two-way
communication

AivISTA
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The “Shared Value” Pyramid

A

~1VISTA

Creating Shared Value
Customers, Shareholders,
Communities, Employees

Sustainability
Protect the future

Compliance
Laws, Licenses, Codes of Conduct, Philanthropy

AivISTA
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Shared Value — Changing Business Practices

“The principle of shared value...involves creating economic value in a
way that also creates value for society by addressing its needs and
challenges. Businesses must reconnect company success with social
progress. Shared value is not social responsibility, philanthropy, or even
sustainability, but a new way to achieve economic success.”

Harvard Business Review — Jan. 2011

AivISTA



Shared Value — An Opportunity

Underlying community/society

issues
Social Need
Avista strategic plans : -
B Gorporata Avista operations,
Opportunities Assets and programs, people
‘ Expertise

A snapshot in time of what Avista does well that grows our business and at the same
time provides “social” value

Shared value opportunities are core to Avista’s vision:
“Delivering reliable energy service and the choices that matter most to you”

AivISTA




Shared Value reporting should focus on:

Linking business strategic priorities and what we know is of interest/concern to
customers, media, investors and other stakeholders

External Priorities

Avista Strategic Priorities

» Customer Satisfaction
» Power quality & Reliability
 Corporate Citizenship —
Philanthropy
Community involvement
Environmental stewardship
* Energy Efficiency programs
« Communications

» Customer Engagement

* Improvement and innovation
» Safe & reliable infrastructure
» Responsible resources

* Regulatory outcomes

* People and culture

« Community partnership
 Financial strength

Shared Value
Opportunities

AivISTA



How can we most effectively share this information

with stakeholders?

Segment stakeholders, identify current points of
contact with each group and insert messaging
throughout the year... 2 e,

s - §
Avista makes case

Bill insert Newsletter . . : :
Social Media | Corporate Citizenship  for its overall impact

Website e U
Community presentations (RBMs etc.)
Employees e.g. account executives

port” which talks in detal sbout its pecformance as a n empioy-
ex and wtility, as well as its activities in emérnnmental seward-
ship aad in commumunot\ verment.

Generally, as it's outiined in the repoct, 2 shared value op-
partunity & one where business opporunity, expertise. and so
Juradmmrnme'mmngw soxt of 2 corporate ver-
siom of & bur the 10 makes gn effce-
the mmfnf mr.*.zr*pnn

As 2 reminder. Avista has almost 1 1.500 empiloyees serving
mare than 358,000 customers In & service area that inclndes
parts of Washingtno, Idaho, mdD'ep:nl“o it had S100
millica in net income an $1.5 Hdb:m.nrzvr:.ul T the yesr

'\e company contimsss & iowes: t=ns of millians of dollsrs
in its infrastructure on & number of fronts. Part of that, of
course, is nmpd}:x.bsm need 10 meet the 'mmbl e energy
@enemation standards iaid out in Washinglon's
Independence ‘\am_‘:nnmtymi.danu\d.rm 15 per-

Employee communications: quarterly
meetings, eview, View

cent of each powes company’s electriciey genesation comes

. . . from renewsbie sources.
Editorial board meetings o e el
News releases _‘i‘l‘_‘ifl."f‘f_"l.l.‘ﬂ'_“i"ﬂe_rg‘ Berottop -
et ‘._T‘_"-'_. e = - : S1.47 milion lost yeex in :?“%‘E‘E%E“?E?‘
oddifon o % lowincome  &FRe 0 2
BREIY (SSEATNCE, ‘“

B ’
= Y
those & rrpz'mrﬂmm :rpct:n.n: impeove 'r'_ah(lm nd re-

A reiime
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An integrated family of reports

TOGETHER we wit BUILD SHARED VALUE

GRI REPORT
GRI CHECKED

AivISTA



Materiality Matters .

High

Importance to Stakeholders

Low Relevance for Avista High

AivISTA




Questions or Comments?

AivISTA



Generation Options

John Lyons, Senior Resource Policy Analyst
Second Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
September 5, 2012
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Supply Side Resource Data Sources

« Northwest Power and Conservation Council — 6" Northwest Power Plan
* Internally developed resource lists from:
« Trade journals
» Press releases from other companies
* Engineering studies and other models
« State commission announcements
* Proposals from developers
» Consulting firms and reports
» State and federal resource studies and publications

» Data sources are used to check and refine generic resource assumptions

AlvIsTA
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Natural Gas-Fi1red Resources

Resource Type Size Levelized Capital Cost
(MW) | Overnight Costs Excludes AFUDC
(2012 $/MWh) * (20129)
SCCT (aero) 2015 100 $79 $1,101/kW
SCCT (frame EA) 2015 166 $81 $845/kW
SCCT (frame FA) 2015 175 $70 $728/kW
Hybrid SCCT 2015 92 $75 $1,114/kW
CCCT (air) 2017 270 $70 $1,117/kW
Reciprocating Engine 2015 113 $76 $1,060 /kW

* Prices are based on a preliminary natural gas price forecast

AlvIsTA
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Other Thermal Resources

Resource Type Levelized Capital Cost
Overnight | Excludes AFUDC
Costs (20129%)
(2012
$/MWh)
Coal (Super-critical) 2018 300 $97 $3,100/kW
Coal (IGCC) 2014 300 $127 $4,000/kW
Coal (IGCC 2018 250 $170 $6,000/kW
w/sequestration)
Nuclear 2023 100* $173 $7,000/kW
Small Scale Nuclear 2023 25 $107 $4,000/kW

* This represents a 100 MW of a 1,100 MW plant.

AlvIsTA
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Renewable and Storage Resources

Resource Type

Levelized
Overnight
Costs (2012
$/MWh)

Capital Cost
Excludes AFUDC
(Nominal 2012)

Wind (On System)
Wind (Off System)
Geothermal

Wood Biomass

Landfill Gas

Manure Digester
Waste Water Treatment
Solar Photovoltaic
Solar Thermal

Battery Storage

2013
2013
2017
2015
2014
2013
2014
2014
2014
2015

100
100
15
25
3.2
0.85
0.85

50

$115
$123
$104
$160
$106
$144
$109
$312
$414
$126

$2,140/kW
$2,140/kW
$4,000/kW
$4,000/kW
$2,500/kW
$4,500/kW
$4,500/kW
$3,500/kW
$6,500/kW
$4,000/kW

AlvIsTA
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Avista Upgrade Alternatives

 Avista thermal upgrades
« Rathdrum CT
« Coyote Springs 2
 Avista hydroelectric upgrades
« Spokane River Project

« Clark Fork River Project

AlvIsTA
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New Resource Options Levelized
Costs ($/MWh)

CCCT (1x1) w/ duct burner (air)
Frame FA CT
Intercooled CT

Reciprocating Engine
Aero CT

Frame EA CT

Coal (Super-Critical)
Geothermal

Landfill Gas

Small Scale Nuclear
Waste Water Treatment
Wind On System
Wind Off System
Battery Storage

Coal (IGCC)

Manure Digester
Wood Biomass

Coal (IGCC w/ Seq)
Nuclear

Solar Photovoltaic

Solar Thermal

$0 $100 $200 $300 $400 $500
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Hydro Modernization"initiative

Modernize Avista’s existing fleet
of hydro resources to:

» Generate incremental energy to meet load
growth

= Produce RECs to meet renewable portfolio
standards

» Increase plant efficiency through utilization
of new technology

» Reduce risk through improved reliability
and environmental mitigation

Develop long-term strategy to assess and prioritize Spokane River
plant opportunities, and study Cabinet Gorge modifications to mitigate
total dissolved gas issues

Clean
Resources




Generation Capability’and Service Territory

Chelan c,

Seattle

Wenatchee (}
19

°‘“§!,'°E> Pul
ar

Olympia

Goldendale
Stevenfﬁ'\ ﬁ
O O 9Boardman

La Grande Q

Portland

Salem

Roseburg
Medford
— O Klamath Falls

Missoula

i
Iman 0 Moscow

CD Lewiston
€D Touchet ’

. R\%'%ﬁgeville
<

Boise

SERVICE TERRITORY GENERATION SOURCES
O Electric and Natural Gas B Hydroelectric
O WNatural Gas @® Thermal

® Wind

HYDROELECTRIC GENERATION CAPABILITY (MW)

Noxon Rapids (Noxon, MT)
Cabinet Gorge (Clark Fork, 1D)
Long Lake (Spokane, WA)
Little Falls {Spokane, WA)
Post Falls (Post Falls, D)

Nine Mile (Spokane, WA)
Monroe Street (Spokane, WA)
Upper Falls (Spokane, WA)

Total Hydroelectric Capability

562.4
254.6
81.0
346
18.0
176
15,0
10.2

999.4

Helena

Colstrip ()

THERMAL GENERATION CAPABILITY (MW)

© Coyote Springs 2 (Boardman, OR)

@ Colstrip {Units 3 & 4) (Colstrip, MT)

@ Rathdrum Combustion Turbines (Rathdrum, ID)
@ Northeast Combustion Turbines {Spokane, WA)
® Kettle Falls Biomass Plant (Kettle Falls, WA)

@ Boulder Park (Spokane, WA)

@ Kettle Falls Combustion Turbine (Kettle Falls, WA)

Total Thermal Capability

@ Lancaster {Rathdrum, ID} - Contract

PURCHASED GENERATION CAPABILITY (MW)

278.3
222.0
149.0
61.2
50.0
240
6.9

71914

275.0

Mid-Columbia Projects

Wells (Douglas PUD)

I Rocky Reach (Chelan PUD)

B Wanapum (Grant County PUD)
Bl Priest Rapids {Grant County PUD)

€@ Stateline Wind Farm {Touchet, WA)

Total Purchased Generation Capability

180.0

35.0
490.0
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Value Proposition

* [mprove reliability by replacing aging equipment

* [mprove performance (energy and capacity) through
technology advancements

= Produce renewable energy credits to meet RPS
requirements

» Take advantage of favorable tax treatment
= Possible resolution of total dissolved gas issues

Clean
Resources
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Spokane River Project

« Spokane River was built out in the late
1800’s and early 1900’s to meet the
growing demands of the Spokane
region.

* Undersized by today’s design
standards for hydro development
capturing 30% — 60% of available water

Clean
Resources
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Spokane River Project

Clies Original Monroe Street Powerhouse

Resources
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Current Spokane River Project

Facility Year Generation Net Energy
Built Capability Output (MWh)
(MW)

Post Falls 1906 14.8 90,000
Upper Falls 1922 10.0 71,000
Monroe St 1992 14.8 106,000
Nine Mile 1908 26.4 101,000
Long Lake 1915 78.0 480,000
Little Falls 1910 32.0 201,000
Total 176.0 1049,000

Clean
Resources
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Spokane River Project Flow Duration Curve
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Spokane River Assessment

Goals of the Spokane River Assessment:

* Fully develop the Spokane River
- Capture 70% - 80%

* Provide cost effective generation alternatives
to meet resource needs

* Increase plant efficiency and reliability

« Address environmental and regulatory
considerations

Clean
Resources
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Post Falls Possible Modifications

Clean

New Powerhouse in the South Channel - 40 MW (2x20)
Resources




Post Falls Possible Modifications

Replace Existing Powerhouse - 40 MW (5x8)
Resources



Post Falls Possible Modifications

Clean

Rebuild Existing Powerhouse Turbine Generators - 33.6 MW (6x5.6)
Resources




Upper Falls PossibleModifications

Clean

Second Powerhouse with Channel Excavation — 40 MW
Resources




Monroe Street Possilyle Modifications
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Clean Second Powerhouse —with Channel Excavation 80 MW
Resources




Monroe Street Possilyle Modifications

Second Powerhouse —with Tunnel 80 MW
Resources




Monroe Street Possibile Modifications
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Clean Second Powerhouse — From Monroe Street Dam 44 MW
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Nine Mile Possible Modifications
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Clean Existing Powerhouse Upgrade Units 1 and 2 — 32MW (4x8)
Resources




Nine Mile Possible Modifications

Google earty
C

New Powerhouse Downstream Left Bank — 60 MW (3x20)
Resources




Nine Mile Possible Modifications

ﬁ NineMile Powerhouse  Spakane, WA
o : » \
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Google eartl
C

Clean New Powerhouse Downstream Left Bank — 60 MW (5x12)
Resources




Nine Mile Possible Modifications

Google eartl
C

Clean New Powerhouse Existing Location — 60 MW (5x12)
Resources




Long Lake Possible Modifications
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Replace Turbine Generators 120 MW (4x30)

Resources




Long Lake Possible Modifications

New bridge crane Modify penstocks
(larger capacity) and encase in
concrete

CRANE TO BE KEPLAZED
WITN 30 TON BRIOGE  CRANE.

Generator
(Typ- of 4)
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Long Lake Possible Modifications

Google earth

Clean

Second Powerhouse from Saddle Dam - 68MW
Resources




Little Falls Powerhouse Rebuild

e Re
e Re
e Re
e Re

O O O

0

ace Generators

ace Turbines

ace Generator Breakers
ace Excitation Systems

 New Modern Control System
 New Powerhouse Crane

Clean
Resources



Spokane River Project Potential

Facility Year Generation Net Energy Upgraded Upgraded
Built Capability Output Capability Energy
(MW) (MWh) (MW) (MWh)

Post Falls 1906 14.8 90,000 33.6 142,500
Upper Falls 1922 10.0 71,000 50.0 184,200
Monroe St 1992 14.8 106,000 58.8 223,600
Nine Mile 1908 26.4 101,000 60.0 221,500
Long Lake 1915 78.0 480,000 146.0 619,800
Little Falls 1910 32.0 201,000 32.0 201,000
Total 176.0 1049,000 380.4 1,592,600

Clean
Resources
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Clark Fork River Project

« Clark Fork River Project was built in the
1950’s and 1960’s to meet the growing
demands of the Spokane region.

« Cabinet Gorge completed in 1952

 Noxon Rapids completed in 1960

5t Unit was added in 1978
 Improvements to date include

 New Turbines - efficiency upgrades

 New Generators and rewinds

 New Generator Step-Up Transformers

Clean
Resources
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Cabinet Gorge Possible Modifications
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Second Powerhouse in Tunnel
Resources




Cabinet Gorge Possible Modifications

 Increased plant capacity will reduce Spring
spillway flows, and thus reduce contributions
to total dissolved gas (TDG)

 Could increase plant capacity by 55 - 110 MW

 Range of plant configurations under study

Clean
Resources
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Avista’s 2013 Electric Integrated Resource Plan
Technical Advisory Committee Meeting No. 3 Agenda

Topic

. Introduction

. Modeling

. Colstrip Discussion

. Energy Efficiency

. Lunch

. Peak Load Forecast

. Reliability Planning

. Break

. Energy Storage

Adjourn

Wednesday, November 7, 2012
Conference Room 328

Time

8:30

8:35

9:15

10:00

11:30

12:30

1:15

2:00

2:15

3:00

Staff

Storro

Gall

Lyons

Borstein

Gall/Forsyth

Gall

Lyons



Materiality Ratings

Avista’s 2013 Electric Integrated Resource Plan Technical Advisory Committee

147

X. Waste Discharge

Y. Water Use

U. Stakeholder Engagement
Q. NGO Relations

Z. Works Force Diversity

E. Direct Use of Natural Gas
B. Biodiversity

0. Governance

W. Supply Chain

P. Human Resources

K. Executive Compensation
M. Global Climate Exchange
M. GHG Footprint

G. Employee Satisfaction

A. Avista's Energy Efficiency
F.DSM Program

R. Public Policy

L. Financial Performance

H. Energy Security

C. Corporate Citizenship

I. Environmental Performance
). Ethical Business Practices
T. Safety

S. Resource Planning

D. Customer Satisfaction

Y. System Reliability

0

20

40

B Importance to Stakeholders

60 80

W Relevance to Avista

100

120

140

Weighted score — number of responses x rated importance/relevance

September 2012
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2013 IRP Modeling Approach

James Gall, Senior Power Supply Analyst
Third Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
November 7, 2012



2013 IRP Modeling Process

Stochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability Preferred

Resource Options

Resource Availability AU RORA Transmission Resource
T “Wholesale Electric <« Strategy
Market”
Environmental - L
Considerations - 500 Simulations Avoided
|| Costs

-

Margins

Cost Effective T&D
Projects/Costs

Conservation — Avista Load
Trends Forecast

Existing \1/_1
Resources ]

Cost Effective <
Conservation
Measures/Costs

New Resource
Options & Costs

TVISTA
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Electric Market Modeling AURORAXMP, ..

COMPREHENSIVE POWER FORECASTING

= 3" party software- EPIS, Inc.
= Electric market fundamentals- production cost model
= Simulates generation dispatch to meet load

= Qutputs:
— Market prices
— Regional energy mix
— Transmission usage
— Greenhouse gas emissions
— Power plant margins, generation levels, fuel costs
— Avista’s variable power supply costs

AlvIsTA
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PRiSM- Preferred Resource Strategy Model

» |nternally developed using Excel based linear program model
(What's Best)

=  Selects new resources to meet Avista’s capacity, energy, and
renewable energy requirements

= Qutputs:
— Power supply costs (variable and fixed)
— Power supply costs variation
— New resource selection
— Emissions
— Capital requirements

AlvIsTA
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AURORA Inputs

= Regional loads

= Natural gas & coal prices
= Hydro levels

=  Wind variation

= Environmental resolutions
= Resource availability

= Transmission

AlvIsTA
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Regional Loads

» Forecast load growth for all regions in the Western Interconnect
= Consider both peak and energy
= Use regional published studies and public IRP’s

= Stochastic modeling simulates load changes due to weather and
considers regional correlation of weather patterns

» Load changes due to economic reasons are difficult to quantify
and are usually picked up as IRP’s are published every two years

» Peak load is becoming more difficult to quantify as “Demand
Response” programs my cause data integrity issues

» Energy demand forecasts need to be net of conservation

AlvIsTA
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Energy & Peak Forecast (draft)

Western Interconnect Energy Forecast
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Electric Vehicles (PHEV)

= A potential change in customer load shapes could be a result of
PHEV

= To address this- a load adder will be applied to reflect new
demand with a majority of load added in off peak hours

= |nthe 2011 IRP electric vehicle demand was estimated to be
1,370 MW (off-peak) for 2020 (western interconnect)

= The load forecasts from other IRP’s typically include PHEV
assumptions

= PHEV load will be pullout out of the forecast and modeled as
load with an alternative load shape to reflect typical charging
patterns

AlvIsTA
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Natural Gas Prices

= Natural gas prices are one of the most difficult inputs to quantify

= A combination of forward prices and consultant studies will be
used as the “Base Case” for this IRP. This work should be
complete by December 2012

= 500 different prices using an auto regressive technique will be
modeled, the mean value of the 500 simulations will be equal to
the “Base Case” forecast

= A controversial input for these prices is the amount of variance
within the 500 simulation.
— Historically prices we highly volatile, recent history is more
stable
— Final variance estimates will look at current market volatility
and implied variance from options contracts

AlvIsTA
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Natural Gas Prices

$12.00

$10.00

$8.00

$6.00

$ per Dth

2011 IRP
e Forwards (6/1/12)

e orwards (10/30/12)
$2.00 e Actual -

e Avista- Mid 2012

$4.00

$0.00

2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033

AlvIsTA
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Coal Prices

=  With lower natural prices and EPA regulations the demand for
US based coal is lower, but potential exports may stabilize the
industry

= Western US coal plants typically have long-term contracts and
many are mine mouth

= Rail coal projects are subject to diesel price risk

= Prices will be based on review of coal plant publically available
prices and EIA mine mouth and rail forecasts

AlvIsTA
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Hydro

= 70 year average hydro conditions are used for the Northwest
states, British Columbia and California provided by BPA
— Hydro levels change monthly
— AURORA dispatches the monthly hydro based on whether its
run-of-river or storage.

» For stochastic studies the hydro levels will be randomly drawn
from the 70 year record

= A new Columbia River Treaty could change regional hydro
patterns, but until there is resolution, no changes will be
considered

AlvIsTA
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Northwest Hydro Variability

25,000
® Mean
A 2 Stdev High
¢ 2 Stdev Low
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AlvisTA



Wind

= Wind generation in the Northwest’s is the fastest growing
resource type

= RECs and PTC’s have caused wind facilities to economically
generate in oversupply periods in the Northwest- particularly in
the spring months

= Wind is modeled using an autoregressive technique to simulate
output in similar to reported data available from BPA, CAISO,
and other publically available data sources- also considers
correlation between regions

= For stochastic studies several wind curves will be drawn from to
simulate variation in wind output each year

=  Will pursue temperature/wind correlation for stochastic study

AlvIsTA
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Wind Generation Profile (st week of January 2007-12)
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Hours Mid-Columbia Prices Were Less Than $0/MWh

Mid-Columbia Price Hours Below Zero

300
2011: 202 Hrs
250 2012: 552 Hrs
200
150
100
50
o - | — l I .
Jan Feb Mar Apr May Jun Jul Aug
® 2011 8 10 4 31 39 85 25 0
2012 0 0 8 60 84 260 137 3

Source: Powerdex daily average prices- substantially more hours had trades with negative pricing

AlvIsTA
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Greenhouse Emission Reduction Scheme

= Currently no eminent national climate change legislation

= Alternative methods for reducing greenhouse gases are more likely
than a national cap-and-trade mechanism; such as early retirement
of coal plants and regional greenhouse gas limits

= This IRP will model the CO, tax in British Columbia and an expected
market clearing price for CO, in California

= Rather than use a cap & trade or tax method in the IRP base case
the model will rather consider all announced coal plants retirements
and determine future coal/natural gas plants likely to be retired due to
environmental or economic reasons

= This method will show reductions to greenhouse gases in the
western US without causing price shocks to the wholesale power
markets

AlvIsTA
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Coal Retirements

Announced Coal Plant Retirements

2,000 5,000
©
(]
T 8o = Annual 4500 9
= ()
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o0 =)
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2022
2023
2024

2025
2030
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2032
2033

2013
2014
2015
2016
2017
2018
2019
2020
2021
2026
2027
2028
2029

= Announced retirements of 13% of coal plant capacity in the west

= Avista will review all Western Interconnect coal plants and retire
plants for modeling purposes. This method is to estimate likely
EPA/State related retirements

AlvIsTA
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Water Issues

*= Once-through cooling
— California plants with this cooling technology must be
converted to alternative cooling methods or retired
— For modeling purposes: older natural gas units will be retired
and Nuclear plants will be considered retrofitted
— San Onofre?

= Traditional water cooling
— New NG resources are finding it more difficult to use water
cooling- for new resources air cooling will be assumed

AlvIsTA
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Once-Through Cooling Affect

Announced Natural Gas Plant Retirements
2,000 4,500

1,800 s Annual 4,000

1,600 e Cumulative / 3,500

1,400

3,000
1,200
2,500
1,000
2,000
800
1,500
600
400 1,000
200 l 500
0 0

= 13,500 MW of natural gas plants in California could be affected
by once-through-cooling rules- nearly 4,000 MW announced
retirement

Annual Coal MW To Be Retired

Cumulative Coal MW to be Retired

2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026

2027
2028
2029
2030
2031
2032
2033

= Represents 27% of California’s natural gas fleet

AlvIsTA
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Western State’s Renewable Portfolio Standards

= Nine western states have renewable portfolio standards (RPS)
— A majority of qualifying projects will not be selected in
AURORA due to economics, therefore renewable resources

are added based likely resource types up to the RPS
requirement

= Challenges are with California

— What renewable quantity will CA allow for import- 25%7?
— How much behind the meter solar will be developed?

=  Will state RPS’s change- easier or more stringent?
— Washington recently allowed legacy biomass
— Colorado increased its requirement from 10% to 30%

AlvIsTA
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Transmission Expansion

= Regional transmission expansion plans have been discussed
much of the last decade- with little to show for it!

= For modeling purposes- a review of the expansion opportunities
will be discussed and projects that are in advanced stages of
development will be included

AlvIsTA
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PRiSM

» Find optimal resource strategy to meet resource deficits over
planning horizon

= Model selects its resources to reduce cost, risk, or both.

» QObijective Function:

— Minimize: Total Power Supply Cost on NPV basis (2014-

2054)- Focus on first 10 years of the plan
— Subject to:
* Risk level

Capacity need +/- deviation
Energy need +/- deviation
Renewable portfolio standards
Resource limitations, sizes, and timing

AlvIsTA
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Efficient Frontier

= Demonstrates the trade off of cost and risk

= Avoided Cost Calculation

Short-Term

Market Capacity
’ Need

¢
| Least Cost Portfolio

Risk

Find least cost portfolio
at a given level of risk

Least Risk Portfolio

»
>

D e " Cost
Market + Capacity + RPS + Risk = Avoided Cost

AlvIsTA




Colstrip Discussion

John Lyons, Senior Resource Policy Analyst
Third Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
November 7, 2012
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Future of Colstrip — Planning

« Scenarios about the future of Colstrip will be modeled in this IRP
« Washington Commission acknowledgement of the 2011 IRP:

* “The Company should conduct a broad examination of the cost of continuing the
operation of Colstrip over the 20-year planning horizon, including a range of
anticipated costs associated with potential U.S. Environmental Protection Agency
regulations on coal-fired generation.”

« “The Company should model a scenario without Colstrip that includes results
showing how Avista would choose to meet its load obligations without Colstrip in its
portfolio, and estimates of the impact on Net Present Value (cost) of its portfolio
and rates.” (Docket UE-101482)

AlvIsTA
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Colstrip Ownership Information

Colstrip Basic Data Colstrip Ownership Percentages

Colstrip Size Year | Avista | NorthWestern | PacifiCorp | Portland PPL
Unit # (MW) | Online Energy, LLC General | Montana,
Electric LLC

307

Unit #1 1975 0% 0% 0% 0% 50% 50%
Unit #2 307 1976 0% 0% 0% 0% 50% 50%
Unit #3 740 1984 15% 0% 10% 20% 30% 25%
Unit #4 740 1986 15% 30% 10% 20% 0% 25%

Total 2,094 1% 1% 7% 14% 25% 32%

Colstrip Units #1 — 4 use about one rail car (110 tons) of coal for every five minutes
of operation — the whole project uses about 10 million tons of coal per year

AlvIsTA
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Colstrip Economic Benefits
* The plant employs 360 people and the mine has 373
employees

« $104 million in annual Montana state and local taxes
(4.5% of all state revenue collections)

3,740 additional jobs and 7,700 more residents in
Montana

« $360 million in additional personal income
« $638 million more in additional Montana output

Data from The Economic Contribution of Colstrip Steam Electric Station Units 1-4, November 2010.

AlvIsTA
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Colstrip — Importance as a Resource

» Colstrip provides 222 MW of capacity for Avista
* 1,416,000 MWh in 2011 (162 aMW)

2013 Colstrip Units #3 & 4 Projected Full Load Variable Costs

Mercury Control, 5%

Lime, 3%

Other, 20% Gen/Wet Tax, 3%

Scrubbers, 2%
Water Treatment

Chemicals, 1%

Other, 5%

Other includes: full load surge pond variable costs, environmental air pollution taxes,
paste plant, coal handling, coal handling dust suppression, bottom ash handling,
bottom ash hauling contract and coal conditioning costs.

AlvIsTA



Colstrip Fuel Supply

Avista’s total annual fuel use at Colstrip is approximately 980,000 tons

Mine mouth facility

Current fuel contract expires at the end of 2019

Currently negotiating a fuel supply extension

A

~IVISTA
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Colstrip Modeling in the 2013 IRP

Base Case:
* Colstrip Units #3 — 4 kept in service through IRP modeling period
* Will comply with current and future environmental regulations
Colstrip Scenarios:
* How many scenarios are needed?

* What date or dates should be used to model a shut down of the
plant?

* Other assumptions?

AlvIsTA
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Avista Utlilities
Conservation Potential Assessment

Approach for 2013 Update

November 7, 2012
Jan Borstein
Project Manager, Energy Analysis and Planning

@ ENERNOC Utility SOLUTIONS
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Outline

® CPA objectives

® Analysis approach
— Update 2010 study
— Changes in approach

® Project schedule

@ ENERNOC

Utility -0 NS

2



CPA Objectives
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CPA objectives

Assess and analyze 20-year cost-effective conservation
potential

® Meet Washington 1-937 Conservation Potential Assessment requirements
— Biennium target for 2014-2015

® Support Avista IRP development

® Provide information to support Business Plan development

@ ENERNOC

Utility - O NS

4



Analysis Approach
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CPA considerations

The CPA approach accounts for the following factors
Impacts of existing programs

Impacts of codes and standards

Technology developments and innovation

Economic conditions

Customer growth trends

®©@ ®©® ©® ©®@ ® @

Energy prices

@ ENERNOC

Utility - O NS
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Develop three levels of potential

Potential studies identify future opportunities for EE that can be achieved through
programs

Technical EE Potential

Theoretical upper limit of EE, where all efficiency
measures are phased in regardless of cost

Economic EE Potential

EE potential, which includes measures that are
cost-effective

Achievable EE Potential

EE potential that can be realistically achieved by
utilities, accounting for customer adoption rates
and how quickly programs can be implemented
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Consistency with Sixth Plan

End-use model — bottom-up

Building characteristics

Fuel and equipment saturations

Measure life

Stock accounting

Existing and new vintage

Lost- and non-lost opportunities

Measure saturation and applicability

Measure savings, including contribution to peak
Codes and standards

®©® © @ @ ®©® @ ®©@ ® @ @®

Ramp rates to model market acceptance and program implementation

@ ENERNOC

Utility - O NS
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Consistency with Sixth Plan (cont.)

Measures

® Include nearly all in Sixth Plan

@® Others also, e.g., conversion of electric water heaters and furnaces to
natural gas

® Sources for measure characterization
— Auvista Technical Reference Manual (TRM )

— RTF measure workbooks
— EnerNOC databases, some of same sources used in Sixth Plan

Economic potential, total resource cost (TRC) test
® Considers non-energy benefits
Achievable potential — ramp rates

® Based on Council Sixth Plan ramps rates
® Modified to reflect Avista program history

@ ENERNOC

Utility - O NS

9
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Avista-specific items

End-use model

@® Building characteristics, fuel shares, and equipment saturations are
Avista-specific

® Calibrated to Avista 2009 sales by sector

@® Update with newly available RBSA data, e.g., information on measure
saturation

O) Measure savings, including contribution to peak

Building codes and appliance standards updated as of 2012
Avista-specific customer growth forecasts

Avista retail rate and avoided cost forecasts

Ramp rates adjusted to match Avista program history

@ ENERNOC

Utility - O NS

10
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Potential study analysis framework

Utility data
Customer surveys
Secondary data

Market segmentation
and characterization

Base-year energy use

by fuel, segment

Prototypes and
energy analysis

End-use forecast by

Baseline forecasting
segment

Forecast data

Utility data
Engineering analysis
Secondary data
Program results e

Survey data CUStome:arierTICIpatlon
Secondary data

Technical and
economic potential
forecasts

EE measure data

Achievable potential
forecast

Supply curves
Scenario analyses

Synthesis / analysis Custom analyses
Project report

@ ENERNOC

Utility
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LoadMAP™ analysis tool

Cu AL‘&):

— ®

ICNEE
=

LoadMAP Home

ERun Calibration F Run Equipment

$ Run Economics Q‘? Run Measures

@ Run Forecast

Insert Page Layout

ﬂh Update Final Results

Formulas

,j Market Size
.j Saturations

[T Market Profiles ] UECs and EUls
,j Vintage Data

Data Review

.j Customer Grow
,j End-Use Satural
.jTechncqugy Dat

Model Controls EBase-Year Data Fart
| Al - (- |
A B C o E F

l L]

2 I Residential : Single Family : Electric j Currently Viewing:

3 7 Overwrite future year saturations. Residential : 3ingle Family : Electr
4 I P | Total Households: 2,947,284

5

&

7 Average Market Profiles

8 . UEC Intensity

End Use Technelogy Saturation

@ [kWh) (kWh/HH)
10 Cooling Central AC 45.6% 487774 2,22251
11 Cooling Room AC 13.9% 177788 24654
12 Combined Heating/Cocling  Air-Source Heat Pump 36.1% 7.140.50 2,578.25
13 Combined Heating/Cooling Geothermal Heat Pump 0.8% 6,309.83 4746
14 Space Heating Electric Resistance 1.6% 6,847 50 106.18
15 Space Heating Electric Furnace 9.2% B,162.75 569.82
16 Water Heating Water Heater 68.6% 420003 288177
17 Interiar Lighting Screw-in 100.0% 1,391.63 1,351.63
18 Interior Lighting Linear Fluorescent 10:0.0% 12798 12798
19 Exterior Lighting Screw-in 100.0% 325.38 325.38
20 Appliances Clothes Washer 96.3% 132.76 127 B7
21 Appliances Clothes Dryer 92.4% 9497.15 920.B8
22 Appliances Dishwasher 73.1% 504.86 369.02
23 Appliances Refrigerator 99 9% 950.01 84g 27
24 Appliances Freezer 55.3% 744 38 41154
25 Appliances Second Refrigerator 31.2% 1,106.58 345.27
26 Appliances Stove B5.3% 570.08 48654
27 Appliances Microwave 97.1% 162 .46 157.73
e Flartranire Darcamsl CAammntar 124 A% 77T en AANRD

LoadMAP stands for Load
Management, Analysis and
Planning

LoadMAP modeling features:

— Embodies principles of
rigorous end-use models (like
REEPS and COMMEND)

— Uses stock-accounting
— Isolates new construction
— Uses a simple decision logic

— Models customized by end
use

From user’s perspective:

— Excel-based model

— Easy to update assumptions
— Enables sensitivity analysis
— Answers what-if questions

@ ENERNOC

Utility - O @)
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Base-year energy consumption

Base year is 2009

@

@

At start of past study in summer 2010, 2009 was most recent year with
complete sales and customer data

2009 was also base year for Avista load research study, which provides
peak data

We will calibrate the first few years of the forecast to sales history

@ ENERNOC
Utility - O NS
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Market segmentation by rate class

Used 2009 base year sales data to develop control totals
® Number of customers, annual use, and peak load by sector

Sector Rate Number of meters 2009 Electricity Peak demand
Schedule(s) (customers) sales (MWh) (MW)
Residential 001 299,714 3,634,086 993
General Service 011,012 46,387 738,505 125
Large General Service 021, 022 4,808 2,256,882 347
Extra Large General Service 025, 025P 32 1,145,277 174
Extra Large GS Potlatch 025P 1 892,291 101
Pumping 031, 032 3,673 194,884 14
Total 354,615 8,861,961 1,753
@ ENERNOC
Utility -0 NS
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Market characterization

Sector

Segment

Vintage

Exterior
Lightin

Technology

----- > Space heating
Air-source heat pump
Geothermal heat pump
Electric furnace
Electric resistance

interior
Lighting

.
e
.
.

.
.
.
.
.

Low Income
Extra Large
Commercial
4%
General Service e
e
End Use ™ e

Efficiency
options

= Air-source heat pump
SEER 13
SEER 14
SEER 15
SEER 16

@ ENERNOC

Ductless Minisplit Utility O
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Market characterization by segment

Customers

2009 Electricity

sales (GWh)

{_Residential 299,714 3,634,086)
Gemi(.e 4b,\\:58/ 738,505
Large General Service 4,&308 2,256,88\2
Extra Large GS \32 1,145,277
Extra Large GS Potlatch \ 1 892
Pumping 3,65(3 194,884
Total 354,61\5 8,861,961
Residential Number of Intensity Electricity Sales
Segment Customers (kWh/HH) (GWh)

Single family 168,339 14,250 2,398,874

Multi family \ 23,456 8,61§\ 202,032

Mobile/Manufactured \ 10,022 12,724 127,523

Limited Income \ 97,896 9,251 \ 905,656

Y
Total 299,714 12,125 3,634,086

@ ENERNOC

Utility NS
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Energy Market Profiles

® Market profiles — a
snapshot of how customers |
use energy by end use and " contng

Electronics 5o

teCh nOIOQy Exterior Lighting

2%

9%

— Number of customers
— Saturations

Interior Lighting .
10% Space Heating

21%

— Unit energy consumption
(UEC) or
energy use intensity (EUI)

— Peak factors — fraction of
annual electricity use
coincident with the system peak

Heat & Cool
6%

® Existing (average) buildings
and new construction @ ENERNOC
\ UtilitySOLUTI( /
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Energy Market Profiles (continued)

Sample for

residential sector,
all segments

Average Market Profile - Residential Sector

UEC
(kwh)

End Use

Cooling
Cooling
Combined Heating/Cooling
Combined Heating/Cooling
Space Heating
Space Heating
Space Heating
Water Heating
Interior Lighting
Interior Lighting
Interior Lighting
Exterior Lighting
Exterior Lighting
Appliances
Appliances
Appliances
Appliances
Appliances
Appliances
Appliances
Appliances
Electronics
Electronics
Electronics
Miscellaneous
Miscellaneous
Miscellaneous
Total

Technology

Central AC
Room AC
Air Source Heat Pump

Geothermal Heat Pump

Electric Resistance
Electric Furnace
Supplemental
Water Heater
Screw-in

Linear Fluorescent
Pin-based

Screw-in

High Intensity/Flood
Clothes Washer
Clothes Dryer
Dishwasher
Refrigerator
Freezer

Second Refrigerator
Stove

Microwave

Personal Computers
TVs

Devices and Gadgets
Pool Pump

Furnace Fan
Miscellaneous

Saturation

29%
20%
14%
0%
18%
22%
9%
66%
100%
66%
92%
70%
2%
84%
80%
86%
100%
62%
35%
86%
95%
121%
222%
100%
10%
26%
100%

1,613
643
5,051
3,715
6,114
6,779
83
2,796
1,144
121
59
301
116
105
621
185
746
760
787
299
144
263
311
48
1,328
404
940

Intensity
(kWh/HH)

470
131
699
15
1,119
1,492
8
1,834
1,144
80

55
211

88
498
160
746
474
277
257
137
317
688

48
130
107
940

12,125

Usage
(GWh)
141
39
209

335
447

550
343
24
16
63

26
149
48
224
142
83
77
41
95
206
14
39
32
282
3,634

18



4 . .
Baseline forecasting

197

® Model equipment choices for replacement or new construction

®

Define equipment efficiency options, up to 10 per technology

® Define baseline purchase shares —begin with Annual Energy Outlook
shipments data and modified for Avista service territory or local data

@® Building codes and appliance standards

:Todw'sﬂﬂdcnqor Standard Assumption | |15t Standard (relative to today's standard)
| |2nd Standard (relative to today’s standard)

End Use Technology 010 | 2002 | 2003 | 200 | 2015 | 2006 | 2007 | 2008 | 2009 | 2020 | 2021 | 2022 | 2023 | 2028 | 2025
{Central AC SEER13
[Room AC EER3.8

Cooling
IEvuporaivo Central AC Conventional
|Evuomivt Room AC

{cooling/Heating [Heat Pump SEER 13.0/HSPF 7.7
Space Heating [Blectric Resistance {
EF0.90
Water Heating Water Heater [<s55 gallons) .

Water Heater (>55 gallons) EF0.90

gttt Screw-in/Pin Lamps Inandescent

n
il |Unear Fluorescent
[Refrigerator/2nd Refrigentor NAECA Standard
IFtunr NAECA Standard
|Dishmshu Comwntiona IS S vyl |
Appliances  [Clothes Washer Conventional (MEF 1.26 for top loader) | M
K [Clothes Dryer ‘ Conventional (EF 3.01)




Baseline forecasting

® Air source heat pump example

198

2011 2015
Efficiency Level Relative Lifetime Standards Baseline Baseline
y Energy Use Status Purchase  Purchase
Shares Shares
E1 - SEER 13 100.0% 15 Baseline until 78% 0%
2014
line aft
E2 - SEER 14 (ENERGY STAR) |  91.7% 15 Basez'gff er 0% 78%
E3 - SEER 15 (CEE Tier 2) 88.6% 15 15% 15%
E4 - SEER 16 (CEE Tier 3) 86.1% 15 7% 7%
Ejs—té)r:ctless Mini-split 75 0% 15 0% 0%
@ ENERNOC
Utility -0 INS
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4 . .
Baseline forecasting

350,000

Market size / customer growth

200,000

250,000

Income growth

200,000

Avista retail rates forecast

150,000

Trends in end-use/technology saturations

Single Family Households

100,000

Equipment purchase decisions

50,000

® ®©® © @ @ @

Cooling and heating degree day
values

®

Persons/household and physical home size

®

based on EPRI REEPS and COMMEND models)

W Existing W New

o

A > % ﬁ a
'» X '\r Jr "Ir
RGN I K

Elasticities by end use for each variable (from client or default values

@ ENERNOC
UtilitySOLUTI( /
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Baseline forecast — Residential

End Use 2012 2017 2022 2032 % Change  Avg. growth
(MWh) (MWh) (MWh) (MWh) ('09-'32) rate
Cooling 180,022 164,872 197,096 239,735 293,189 357,837 99% 3.0%
Space Heating 784,854 783,258 906,261 1,051,822 1,210,093 1,383,665 76% 2.5%
Heat & Cool 213,860 201,414 229,351 259,524 296,812 343,830 61% 2.1%
Water Heating 549,606 557,026 611,989 675,078 748,532 830,990 51% 1.8%
Appliances 790,377 776,522 796,390 837,724 899,380 996,282 26% 1.0%
Interior Lighting 383,305 375,894 335,220 397,188 465,499 543,171 42% 1.5%
Exterior Lighting 63,864 62,362 61,507 71,895 84,283 98,404 54% 1.9%
Electronics 315,599 336,232 404,126 484,986 570,101 669,577 112% 3.3%
Miscellaneous 352,599 374,582 448,055 540,785 650,016 779,045 121% 3.4%
Total 3,634,086 3,632,162 3,989,994 4,558,738 5,217,905 6,002,803 65% 2.2%
16,000

Use per household

14,000 B Cooling

B Space Heating

12,000 - -
B Heat & Cool
10,000 -

m Water Heating
$,000. 1 ® Appliances
6,000 - Interior Lighting
4,000 - ® Exterior Lighting

Annual Use (kWh)

m Electronics
B Miscellaneous © ENERNOC

2009 2012 2017 2022 2027 2032 Utility

2,000

22
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Baseline forecast — Commercial & Industrial
® Total growth of 27.1% over forecast period
®  Average annual growth of 1.04%
8,000,000 _
W Cooling
7,000,000 W Space Heating
. B Heat & Cool
= 6,000,000 . . Ventilation
= 5 000.000 . . m Water Heating
E o . . - - B Food Preparation
8 4,000,000 _ = — B Refrigeration
'_3“ 3.000.000 Interior Lighting
s W Exterior Lighting
< 2,000,000 W Office Equipment
W Miscellaneous
1,000,000 B Machine Drive
. | | | | | W Process
2009 2012 2017 2022 2027 2032
@ ENERNOC
\_ Utility Ol T /
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Baseline forecast summary — previous CPA

Overall 48% growth in electricity use
Average annual growth rate of 1.7%

® Residential - WA  ®Residential -ID B C&I-WA ®C&I-ID
14,000,000

12,000,000

10,000,000

8,000,000

6,000,000

Annual Use (MWh])

4,000,000

2,000,000

@ ENERNOC
UtilitySOLUTI( /
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Measure identification & characterization

® Develop measure list using

— Existing programs Water heating measures

— RTE data Conventional (EF 0.95)

— EnerNOC databases Heat pump water heater (EF 2.3)
®  Characterization Solar water heater

— Description Low-flow showerheads

— Costs

, Timer / Thermostat setback

— Savings

— Applicability Tank blanket

— Lifetime Drainwater heat recovery
® Update measure data

— Avista TRM

— RTF measure databases

— BEST simulations @ ENERNOC

— EnerNOC databases Utility

25
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Technical potential

Technical potential

@®

@®
@®
@®

Hypothetical case
Most efficient option taken, regardless of cost
Equipment is replaced at time of failure

Other devices are phased in over time using a diffusion curve
— Slope of curve varies according to complexity of measure and cost

Relative (0}
Label Water Heater Technology Energy Use Market
El EF 0.9 100.0% 2014
E2 EEQQS 94.0%
‘ EF 2.3 (HPWH) 39.19%>
E4 Solar 38.2%

@ ENERNOC

Utility - O NS
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Economic potential

Assumptions
® Avoided costs forecasts for energy and capacity
® T&D line losses
® Administrative cost adders

Total Resource Cost test for B/C ratio = 1.0
® Most efficient cost-effective option is selected
® Screening performed for every year

. B/C
Label Water Heater Technologies Relative S Ratio
Energy Use  Market

2012
El EF0.9 100.0% 2014 1.00
E2 EF 0.95 94.0% 1.03 1.00

(E3 | EF 2.3 (HPWH) 39.1% 1.05 108 P
E4 Solar 38.2% | 0.68 0.70
@ ENERNOC

Utility - O
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Estimate achievable potential

Requires assumptions about customer acceptance, market
barriers, and market maturity

Model applies series of factors to economic potential

Savings may be acquired through a variety of means
® Utility incentive programs
® Utility educational programs
® Market transformation, including NEEA

@ ENERNOC

Utility - O NS

28



Sample potential results from previous CPA

2012 2013 2017 2021 2022 2027 2032
Baseline Forecast (MWh)
8,805,759 | 9,000,280 | 9,600,889 | 10,425,853 | 10,646,717 | 11,876,679 | 13,310,674
Cumulative Energy Savings (MWHh)
Achievable 52,188 116,482 465,933 917,085 1,069,455 1,765,226 2,493,450
Economic 250,938 520,969 | 1,627,739 2,454,017 2,632,030 3,259,492 3,813,122
Technical 336,303 702,900 | 2,224,063 3,411,428 3,664,844 4,590,026 5,311,276
Cumulative Energy Savings (% of Baseline)
Achievable 0.6% 1.3% 4.9% 8.8% 10.0% 14.9% 18.7%
Economic 2.8% 5.8% 17.0% 23.5% 24.7% 27.4% 28.6%
Technical 3.8% 7.8% 23.2% 32.7% 34.4% 38.6% 39.9%
@ ENERNOC
Utility

29



4 208 N
Sample potential results (continued)
14,000,000
12,000,000
E —
E 10,000,000 I
: /
§_ 8,000,000 —
€
"é 6,000,000
:’- —Raseline
[+1a]
E +,000,000 = Achievable
} 2,000,000 Economic
Technical
I T T T T I I T T T T T I I I T T I I I T T 1
A A
'*P@ ’193& ,1,0'\? fﬁ"& > q’i’® “FWN WQ’A'% m"ﬁt) o w?’q?j f\'f;bk’
@ENERNOC
\ UtilitySOLUTI( /
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Project Schedule

Present project approach to the TAC on November 7, 2012
Deliver preliminary results in January 2013

Deliver final results mid-February 2013

Present final study results to TAC and draft report in March, 2013

Support the filing in August 2013 with a complete CPA report (including
appendices)

®©® ©®© ©®@ ®©® ®©

@ ENERNOC

Utility - O NS
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@ ENERNOC

Jan Borstein
jborstein@enernoc.com
303-530-5195

Ingrid Rohmund
irohmund@enernoc.com
760-943-1532

33
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Peak Load Forecast

James Gall, Senior Power Supply Analyst
Grant Forsyth, Senior Forecaster & Economist
Third Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
November 7, 2012
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Peak Load History

2,000
y =13.637x + 1501.3 Winter:
1,900 R? =0.2915 0.85% AAGR
1,800 ®
’ ® ®

1,700 ® o @— Summer:
% ® /./ 1.0% AAGR
]
£ 1,600 j/é/./ @ ® o .—
%E 1,500 - P
(@)]
% 1,400 O y = 15.266x + 1370.4

R? =0.6058

1,300 @

1,200

1,100 ® Winter ® Summer — Linear (Winter) — Linear (Summer)

1,000

1997
1998
1999
2000
2003
2004
2005
2006
2007
2008
2009

2001
2002
2010
2011
2012

TVISTA
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Forecast Methodology

Use multi-variable regression analysis to identify the 2011/2012
weather adjusted peak load

Use two years of daily load data as the sample data

Remove large industrial loads and focus on weather related load

Variables include:
= Heating degree days set at 55°, 45°, and 15°
= Cooling degree days set at 65° and 70°
" Prior day cooling degree days set at 65° for past two days
= Summer sunlight percentage
= NERC and school holidays
= Number of industrial & residential customers
= Day of week and month of year

AlvIsTA
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Forecast Methodology (continued)

» Peak load data was adjusted to the natural log to better estimate

peak load hours
= Resulting r?: is 0.94
= Standard error: 36 MW or 3.3%
" Durbin-Watson: 1.4754.1), 1.973 4.

» Weather adjustment includes 123 years of historical Spokane
temperatures and four weekday combinations

» Peak forecastis 1 in 2 peak on a weekday

= LOLP analysis will consider probability of weekend extreme
temperatures and will consider it in the planning margin

» L&R will use three day average peak and single hour peak

» Peak forecast includes existing conservation programs- additional
programs could further lower the forecast

AlvIsTA
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Historical Average Day Temperatures 1890-2012

_ Coldest Day | Hottest Day

Extreme -17° 90°
Average 3.9° 82.3°
Standard Deviation 8.9° 2.8°
90t Percentile -8.8° 86°
Last Tail Event 2004: -9° 2008: 86°

Winter Temperature Variation Summer Temperature Variation

16% 16%

14% 14%

12% 12%

=
o
X

Frequency
®
<=\

o)
X

[y
8 2 8 8
S - -

N
ES

2%

2%

0% 0%

-20-17-14-11 -8 5 -2 1 4 7 10 13 16 19 22 25 28 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91
Day Average Temperature Day Average Temperature
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2011/2012 Weather Adjusted Peak Loads

2,000
1,900
1,800
1,700
1,600
1,500
1,400
1,300
1,200
1,100
1,000

@ December [

—July

Aug 2012: 1,579 Jan 2012: 1,554

100% 90% 80% 70% 60% 50% 40% 30% 20% 10%

Percentile

AlvIsTA
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2013 IRP Peak Load Forecast

2,500
=\Ninter ====Summer
2,000 //
2 1,500
©
=
@©
(@) .
L 1000 Annual Growth Winter | Summer
5 Year 1.02% 1.09%
00 10 Year 0.90% 0.96%
5 ——————————————————
20 Year 0.84% 0.90%
N~ [o2] - ™ Lo N~ (o)) — ™ L(H) N~ ()] — ™ Lo N~ (@] — ™M L
5§ 8 R8RS RBRRERRILRIRKRR &
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Linking Peak Load Growth to GDP Growth

» Peak loads are not constant over time. Controlling for weather
and other seasonal factors, the long-run trend is towards

Increasing peaks

= Monthly Peak = f(weather, non-weather seasonal factors, economic factors)
= |f we account for weather and non-weather seasonal factors, then changes in
the peak load, we assume, are due to economic factors

= Since we cannot easily identify specific economic factors, we use
GDP growth as a catch-all proxy

= Econometric evidence suggests that Avista’s load growth, excluding weather
and seasonal effects, is significantly, positively correlated with GDP growth.

= \Weather and Seasonal Adjusted Peak Growth = f(GDP Growth) is a
relationship estimated with historical data

= |f we have forecasts of GDP growth we can estimated what peak load growth
under the assumption that the future GDP/load relationship will not be
materially different than what it was in the past

AlvIsTA
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Linking Peak Load Growth to GDP Growth (Cont)

= There is growing evidence that winter peak load growth is slower

than summer peak load growth
= Could be a function of increased use of air conditioning on new and existing
homes
= \Weather and Seasonal Adjusted Peak Growth = f(GDP Growth) is estimated

for winter peaks and summer peaks. The estimation does produced a slightly
higher growth rate for the summer peak

= Where do the forecasts for GDP growth come from?

= 5-year forecasts are obtained by averaging GDP forecasts across multiple
sources: Bloomberg survey of forecasters, The Economist poll of forecasters,
WSJ survey of forecasters, Global Insight, Economy.com, and several others

= From this set of forecasts have an average, a high, and a low forecast out five
years. This gives us some sense of how the business cycle will impact peak
growth

= Beyond five years we assume a long-rung GDP growth rate of 2.5%

AlvIsTA
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IRP Peak Forecast Changes
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Weather Variation (1 in 20)
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Reliability Planning

James Gall, Senior Power Supply Analyst
Third Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
November 7, 2012
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What is Reliability Planning?

= Assessment of resource adequacy
» Estimate probability of failing to serve all load

» Used to estimate the planning margin to apply to the peak load
forecast

AlvIsTA
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Peak Day Example- August 7, 2012

- 80° day with peak load 1,579 MW -
- 11.1% resource margin

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

I Transfers B Clark Fork Spokane River

Natural Gas = Mid-Columbia i \V\ind
BN Biomass BN Coal === Load + Ancillary Services
| 0ad

AlvIsTA
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The Tool

Excel based model with linear program to optimize resource
generation to meet load and reserve requires taking into account
potential market purchases and sales

Focus on year 2020

Simulates 1,000 future scenarios

= Temperatures, Hydro Availability, Forced Outages, Wind
Generation

Attempts to correlate interaction between variables

AlvIsTA
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Reliability Model Data Work Flow Diagram

Thermal Capacity Maintenance
Curves Schedules
\/
Thermal Hydro
Availability Availability
Net Power C— Long-Term
Contracts o Contracts + Short
Term Contract
Limits

Wind Demand
Output Response

Customer Appeal
Other DR Programs

Operating
Reserves

TVISTA
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Loads

» |oad shapes are derived from historic daily high and low temperatures

» Uses 120+ years of Spokane temperatures

= The average load and the average of the seasonal peak load of the
1,000 scenarios are designed to match the long-term energy & peak
forecasts

= Two years of historical hourly loads (netted of large industrials) were
used as the dependant variable of a regression analysis

= 303 independent variables were considered including: temperature,
holidays, day of week, month, and hour

= Resulted in a 94% R? and 5.3% standard error

AlvIsTA
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Hydro

Randomly selects a hydro year between 1928 and 1999

Each hydro year includes monthly energy averages

Run-of-river facilities
— Monthly energy average is used for all hours of the month

— No shaping or reserves are assumed to be available

Storage facilities
— Monthly average generation equals the “drawn” hydro level
— In case of planned/forced outage, water can be spilled
— Linear program moves energy into hours needed to meet load
— Reservoir min and max levels, ramping rates, and daily limits are enforced

— Unused capacity is held as operating reserves

AlvIsTA
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Thermal

= Temperature dependency

— Gas-fired facilities use capacity based upon location
temperatures

— Temperatures are randomly drawn and are the same as the
temperatures used in the load and wind calculation

= Forced outages
— Input forced outage rate and mean-time-to-repair

— Qutages occur randomly using a frequency and duration
method

— Ramp rates are used following outages

= Maintenance schedules
— Planned maintenance schedules are assumed
— Typical outages are in April though June

AlvIsTA



Wind

= |n 2020, only one wind project is expected to be on-line- The 105
MW Palouse Wind Farm

* The project is expected to be on-line by the end of 2012

= Little generation data is available at this time- only a few years of
wind speed at a few locations

» To simulate wind generation a regression analysis was used to
create a algorithm adjusting generation based on month,
temperature, daytime vs nighttime and previous hour(s)
generation.

= Method creates realistic generation profile, but due to lack of
historical data- scenarios will done to understand the variability of
wind during high or low temperatures.

AlvIsTA
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Demand Curtailment

= Customer appeal

— Public appeal to all customers to conserve energy, radio/TV
broadcasts

— Base case includes 25 MW reductions up to two times per year
for hours across the peak

» |ndustrial process
— Not included in base case
— Designed to shift load from peak hours

= Sensitivities studies can help determine value of programs

AlvIsTA
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Reserves

Operating Reserves:

— 5% hydro, 7% thermal, 5% wind generation

Regulating Margin:

— 1.6% of average hourly load level (based on historical average
of max load within hour versus average load)

Intermediate (Wind) Resource Regulation:

— Lesser of 10% of nameplate capacity or generation amount

Reserves are met by excess hydro capacity (for spin & non-spin)
and thermal generation not running may be used for non-spin.

In the event a unit trips- the model will call on regional reserves for
1 hour

AlvIsTA
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Contracts & Market

» Long-term contracts are included as hourly fixed power coming
into the system

= Short-term system balancing transaction are allowed with limits:
— On Peak: 500 MW
— Off Peak: 1000 MW
— On Peak Constrained: 0 MW
— Off Peak Constrained: 500 MW

= Hourly market is modeled dynamically adjusting for regional
temperatures and hydro conditions (future enhancement would be
to include wind correlation)

AlvIsTA
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Obijective Function

Load Serving Operating Reserves

- Load [SM] - Operating Reserve Requirement

+ Thermal commitment [RM] - Intra-hour load regulation

+ Hydro commitment [LP] - Wind regulation

+ Wind generation [SM/RM] + Available thermal non-spin capability

+/- LT Contracts + Unused hydro capability (spin & non-spin)
+ Demand curtailment (optional) [LP] >= 0 or event triggered

+/- Market transactions

>= (0 or event triggered

SM: Stochastic Model
What should the penalty be for curtailing load? RM: Randomization Model
LP: Linear Program

AlvIsTA
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Metrics

= Monthly and Annual Data

Loss of Load Probability (LOLP): percent of iterations with a reserve or load loss

— Calculation: iterations with event / # of iterations

— Metric: 5% or less

» Loss of Load Hour (LOLH): expected number of hours each year with a load loss
— Calculation: total hours with event / (# of iterations)
— Metric: 0.24 (24 hours per 10 years)
» |oss of Load Expectation (LOLE): expected number of days each year with a load
loss
— Calculation: Days with event / # of iterations
— Metric: 1 day in 10 years or 0.10 or less [or do we want 0.05, 1 in 207]

= Equivalent Unserved Energy (EUE): average MWh of lost load over a year

AlvIsTA
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Planning Margin Approach

Simulate system by adding new resources and/or market reliance
until the 5% LOLP threshold is met

Estimate annual power supply costs for each case

Management must decide on the acceptable level of market
reliance given the cost of new generation

Year 2020 is used to estimate planning margin for other years

AlvIsTA
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2020 Position Forecast (Draft)

3 day x 6 hour Sustained Peak

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

Peak Load -1,786 -1639 -1518 -1,362 -1,238 -1,369 -1665 -1636 -1,332 -1418 -1,651 -1,814
Contracts Sales -6 -6 -6 -6 -7 -7 -8 -8 -7 -6 -6 -6
Total Peak Obligation -1,793 -1646 -1524 -1,368 -1,245 -1,376 -1673 -1,644 -1,339 -1424 -1,657 -1,820
Contract Purchases 92 A 96 96 97 95 88 85 85 87 89 92
Hydro 881 823 749 1,052 1,050 1,045 883 840 763 857 878 890
Thermal 884 881 874 755 450 499 775 780 797 865 873 882
Wind 0 0 0 0 0 0 0 0 0 0 0 0
Peaking 242 236 230 222 182 180 172 176 114 92 232 240
Total Resouarces 2,100 2,034 1,950 2,125 1,778 1,818 1,919 1,881 1,759 1,901 2,072 2,105
Position 307 389 426 757 534 443 246 237 421 a77 415 284
Net Reserve Requirement -40 -61 -153 -140 -130 -139 -30 -31 0 0 -21 -41
Position Net Reserves 267 328 273 617 404 304 216 206 421 477 394 243
Implied Planning Margin 15% 20% 18% 45% 32% 22% 13% 13% 31% 33% 24% 13%

AlvIsTA
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2020 Probabilistic Capacity Requirements

(No Additions or Market Availability)
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2020 Measure of Hours and Shortfall aMW
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Market Reliance Affect to LOLP in 2020

70%

60%

50%

O 40%
1

O
—1 30%

5% LOLP

20%

280 MW

10%
Target LOLF

- — 5%

Zero 100 200 250 275 285 300 400

0%

Market Reliance
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2020 LOLP Monthly Results

porneee) sonl o wal _apl wa g 3l Aud Sen ool now Ded anua
Reliance| Ja Feb Mar Aprl  May Jull  Aug Sep Oc No Dec| Anhnual

Zero 10% 3% 1% 0% 0% 0% 27% 23% 0% 0% 2% 10% 58.2%
100 5% 1% 0% 0% 0% 0% 14% 12% 0% 0% 1% 5% 32.9%
200 2% 0% 0% 0% 0% 0% 6% 4% 0% 0% 0% 1% 12.4%
250 1% 0% 0% 0% 0% 0% 3% 2% 0% 0% 0% 1% 7.3%
275 1% 0% 0% 0% 0% 0% 2% 2% 0% 0% 0% 1% 5.4%
285 0% 0% 0% 0% 0% 0% 2% 2% 0% 0% 0% 0% 4.6%
300 1% 0% 0% 0% 0% 0% 2% 1% 0% 0% 0% 1% 4.1%
400 0% 0% 0% 0% 0% 0% 1% 0% 0% 0% 0% 0% 1.0%
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2020 LOLH Monthly Results

poroeet] ol ron wad apd may gud  sul sud Sed ool o Ded Al
Reliance| Jan Febl Marl Aprl Mayl Jun Jull  Aug Sep Octl No Dec| Anhnual
6 0.22 0.07 194 128 003 0.01 0.32 0.78 5.50

Zero 0.8 - - -

100 0.46 0.06 0.00 - - - 082 051 004 000 010 0.26 2.26
200 0.08 0.02 0.00 - - - 028 0.15 0.00 - 0.01 0.08 0.62
250 0.04 0.02 - - - - 016 0.09 - - 0.02 0.02 0.35
275 0.03 0.01 - - - - 012 0.06 - - 002 0.01 0.24
285 0.02 0.01 - - - - 010 0.06 - - 0.01 0.01 0.21
300 0.04 - 0.00 - - - 010 0.03 - - 0.01 0.03 0.20

0.24 on an annual basis is considered a “reliable” system

AlvIsTA
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Unit Size Affect to LOLP in 2020

3-100 {2-1501- 300
300 MW| MW MW | MW
Measure |Definition| Goal |[Market| Units | Units | Unit

LOLP Probability 5% 41% 7.5% 8.4% 10.8%

LOLH Hrs/Yr  0.24 020 0.30 0.38 045
EUE aMW N/A 16 22 30 37

AlvIsTA



245

Resource allocation to get to 5% LOLP goal

300 45
— 40 —
< 250 >
= 3B =
Py >
O 200 30 &
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© 1%
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E 100 15 o
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- 0
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Winter PM 16% 21% ) 28% 34%
Summer PM 14% 18% New Cap acity 25% 30%
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Energy Storage Technologies

John Lyons, Senior Resource Policy Analyst
Third Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
November 7, 2012
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Types of Energy Storage

= Pumped Hydro _
g 4 System Ratings

u Batte rles Installed systems as of November 2008
= Flywheel 00 @
= Compressed Air|
£
= 1
E
=
]
o 01
.E CAES Compressed air
Rl EDLC  Dbl-layer capacitors
a FW  Flywheel
0.01 LA Lead-::i;
LiHlon  Lithium-len
Ma-5  Sodium-sulfur
Mi-Cd  Mickel-cadmium
0.001 Ni-MH Nickel-metal hydride
ESA: o bump
T VR Vanadium redox
Olectricity Storage Assackdion Zn-Br  Zinc-bromine
0.0001 —
0.001 0.01 01 1 10 100 1000 10,000

Rated Power (MW)

http://www.electricitystorage.org/images/uploads/static_content/technology/technology_resources/ratings_large.qgif
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Current Worldwide Installed Energy Storage Capacity

Pumped Hydro
98.3%

Other
1.7%

Batteries
0.4%

Compressed Air
0.4% ~ |
Thermal Flywheelsand Others
0.8% 0.2%

Note: Plot derived from data included in
CESA, "Bolstering California's Economy
with AB 2514",Page 3.

A
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Energy Storage Applications

Electric Supply Grid System
 Electric energy time-shift + Transmission support

 Electric supply capacity * Transmission congestion
relief

* Transmission and

Ancillary Services
Y distribution upgrade

 Load following deferral
* Area regulation » Substation on-site power
 Electric supply reserve

capacity

 Voltage support

Eyer, J. and Corey, G. (2010) Energy Storage for the Electricity Grid: Benefits and Market Potential Assessment
Guide. Sandia National Laboratory.

AlvIsTA
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Energy Storage Applications

End User/Utility Customer

* Time-of-use energy cost management
 Demand charge management
 Electric service reliability

 Electric service power quality

Renewables Integration
 Renewables energy time-shift

« Renewables capacity firming

» Wind generation grid integration

Eyer, J. and Corey, G. (2010) Energy Storage for the Electricity Grid: Benefits and Market Potential Assessment
Guide. Sandia National Laboratory.

AlvIsTA
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Pumped Hydro Storage

* Works by pumping water between two reservoirs with
different elevations during off peak periods

 Largest share of current energy storage in the US — over
20 GW capacity with 31 GW proposed

* Tend .tO be Iong Pumped-Storage Plant . B
lead time rEsErOr
resources with
unique licensing Elevator
and siting issues

) AVISta haS Discharge
pumped storage o R
pOtentIal at Long / \ Powerplant Chamber

Breakers

Lake and NOXOn Transformer Vault

Ra p I d S http://en.wikipedia.org/wiki/File:Raccoon_Mountain_Pumped-Storage Plant.svg

Main Access Tunnel

AlvIsTA
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Batteries
« Charge off-peak, or during periods of excess variable
generation, for later use
» Several different types available:
e Litium-ion
« Sodium-sulfur
* Redox flow
» Zinc bromine

AlvIsTA
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Flywheels
» Converts electric energy into rotational energy, which can
be called on quickly to convert back to electricity

« Uses: grid energy storage, short-term storage of excess
wind generation and providing regulation services

« Stephentown, NY — 20 MW (5 MWh over 15 minutes)

AlvIsTA
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Compressed Air

* Technology based on compressing air and pumping it into
geological storage in off-peak periods for use in
subsequent periods.

« Ongoing projects
* 1978 — 290 MW Huntorf in Germany (salt dome)
* 1991 — 110 MW Mclntosh, Alabama (salt cavern)
« Scheduled projects

« 2016 — 300 MW (10 hours) PG&E in Kern County,
California

« 2013 — 200 MW ADELE facility in Germany

« 2016 — 317 MW Bethel Energy Center in Anderson
County, Texas

AlvIsTA
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Energy Storage Federal and State Policies

* No real federal policies requiring the development of
energy storage

« Many federal proposals for tax benefits and proposed and
actual funding of pilot projects

« Many proposals at the state level, but few implemented

AlvIsTA



Economic Issues

 High cost of installation
« Low differentials between on and off peak prices
« 2013 IRP = $4,000/kW for 5 MW in 2015

100 [ETTET

Flow Batteries

=
=
o
e
3
| = ©
£ NS o,
o O

= 10 S5 o
- £ G
o = © o
[ ] C = = 0o
° ol- FESE Nl
oy FPaossihle reduction due I i a O
Q to life extention by o+
o partial refurbishment
o B
+ 1
7] =
o
o Capital / Energy
=
o Life icycles) X Efficiency =
o

0.1

Carrying charges, 0&M and replacement costs are not included

http://www.electricitystorage.org/images/uploads/static_content/technology/technology resources/cycle_large.qgif
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Avista’s 2013 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 4 Agenda
Wednesday, February 6, 2013
Conference Room 428

Topic
1. Introduction

2. Natural Gas Price Forecast

3. Electric Price Forecast

4. Break

5. Transmission Planning

6. Lunch

7. Resource Needs Assessment

8. Break

9. Market & Portfolio Scenario Development

10. Adjourn

Time
8:30

8:35

9:45

10:45

11:00

12:00

1:00

2:00

2:15

3:00

Staff

Irvine

Gall

Maguire

Kalich

Lyons



Avista Electric IRP
Natural Gas Price Forecast

Technical Advisory Committee Meeting
February 6, 2013
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Agenda

* Natural Gas 101
» Pacific Northwest Supply and Infrastructure
» Natural Gas Price Fundamentals
» Short Term
* Long Term
 Fracking Facts and the Future of Shale




A Brief History ...

AiISTA
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The Natural Gas System

Gathering
System

/ Storage

Receipt
Point

Producer
Supply

Pipeline

Delivery Point/
Gate Station

Local
Distribution
System

A
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Pipelines Offered a Bundled Servtee — “One Call, That’s All™”

Supply

Producer

Pipeline $$$

Utility/Thermal
Generation $$$

PLEERAAN
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FERC ORDER 436
Pushed the Pipelines Out of the Supply Business
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Example of Contracting on a Pipelffhe

[ Avista Utilities ]

Puget Sound Energy

Shell

BP

Boeing

Gonzaga

Marketer B




Now Services are Unbundled — s
You Control the Price for Each Component

Supply $ Supply $ Supply $
Basin 1 Basin 2 Basin 3

Marketer $ Hedge Fund $
Pipeline $ Pipeline $

Ut|I|ty/ThermaI
Generation $$$

71 1 \\\
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Natural Gas Infrastructure in the Pacific Northwest
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Pacific Northwest Supply and Infrastructure

SUPPLY

PIPELINES

STORAGE

»

AECO

Canadian gas coming out of Alberta, Canada

Rockies

U.S. domestic gas coming from Wyoming and Colorado
Sumas

Canadian gas coming out of British Columbia, Canada
Malin

South central at the Oregon and California border
Stanfield

Intersection of two maijor pipelines in North Central Oregon
Williams Northwest Pipeline

TransCanada Gas Transmission Northwest
TransCanada Foothills

TransCanada Alberta

Spectra Energy

Ruby Pipeline

Jackson Prairie Storage

Mist Storage

WV

i
|

Natural Gas Service .
Areas, Gas Fields, Trading .

Vemcouver

SUMAS / HUNTINGDON

o

Key
I s S Teros
Tilkam Vicwst Fpele

TeaCanats BT (Pl
T wad Ut
A hehoe P Sarme et
@ oS P

O retihish

MALIN

KINGSGATE

WESTERN
CANADIAN
SEDIMENTARY
BASIN

ROCKIES BASIN

| g WYOMING POOL
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Types of Pipeline Contracts

Firm Transport

» Contractual rights to:
* Receive
* Transport
* Deliver
* From point A to point B

Interruptible Transport

» Contractual rights to:

* Receive

» Transport

* Deliver

* From point A to Point B AFTER FIRM TRANSPORT HAS BEEN SCHEDULED

Seasonal Transport

* Firm service available for limited periods (Nov-Mar) or for a limited amount (TF2 on NWP)

Alternate Firm Transport

» The use of firm transport outside of the primary path
* Priority rights below firm
* Priority rights above interruptible

A
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Pipeline Rate Structure

 Pipeline charges a higher demand charge
and a lower variable or commodity charge

 Pipeline charges a lower demand charge
and a higher variable or commodity charge

POStage « Pay the same demand and variable costs
Stamp Rate regardless of how far the gas is transported

» Pay a variable and demand charge based on
how far the gas is transported

Mileage Based
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Straight Fixed Variable Costs vs. Enhanced Fixed Variable

] Demand Charge: Paid whether transport is used or not

Commodity or variable charge: Only paid when gas
is actually transported

V

EFV SF
Commodity { — g%r:modny
$.05 — :
=— Demand
Demand — 6 44
$.40 .

A :
~1VISTA
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TransCanada Gas Transmission Northwest (GTN)

* Mileage Based

* Point to Point

« Alternate firm allowed in path

* Mostly — demand based with a couple Nomination based points

* Demand based refers to gas that will be taken off the pipeline
based on the demand behind the delivery point.

* Nomination based refers to the pipeline only delivering what was
nominated (requested).

» Usually requires upstream transportation




Natural Gas Transportation
( wess

Spectra B.C. Pipeline

Willlams
(Northwest Pipeline Corp.)

o/

ransCanada Gas

Transmission
Northwest

Mileage Base: Pay
based on how far
you move the gas

B
{

4
<

Jackson Prairie

K-B Pipelise

m

,\‘/‘-’-\\‘
g
)
3

Mist Storage

Poltiand
@

(
(
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Williams Northwest Pipeline (NWP)

» Postage Stamp Based
* Point to Point
* Delivery to ‘zones’ allowed
* Alternate firm allowed in and out of path
* Demand based delivery

* Demand based refers to gas that will be taken off the pipeline
based on the demand behind the delivery point.

* Nomination based refers to the pipeline only delivering what was
nominated (requested).

« May or may not require upstream transportation

 Enhanced fixed variable structure




Natural Gas Transportation

Spectra B.C. Pipeline

Willlams
(Northwest Pipeline Corp.)

' Postage Stamp:
Same costs

= CN . regardless of
"} distance or locations

TransCanada Gas
Transmission
Northwest

Jackson Prairie

K-B Pipelise
/\

A

~IvISTA




275

Jackson Prairie Natural Gas Storage
Chehalis, Washington

Q) Gas Fields

B Williams NW Pipeline

Jackson Prairied B Connecting Pipelines

—

aggs — 4
s, Williams.

ﬁ'u:ills TA Corp.

AW
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The Facility

Jackson Prairie is a series of
deep, underground reservoirs
— basically thick, porous
sandstone deposits.

The sand layers lie
approximately 1,000 to 3,000
feet below the ground
surface.

Large compressors and

pipelines are employed to

both inject and withdraw

natural gas at 54 wells ' {3 - :‘.’,“:’w:;:“‘:’u

spread across the 3,200 acre " sl S = . g’ﬁ'&;ﬁ;ﬁ
facility. ' '

AIVISTA ...,
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Jackson Prairie Interesting Energy Comparisons
1.2 Bcf per day (energy equivalent)

10 coal trains with 100 - 50 ton cars each
29 - 500 MW gas-fired power plants
13 Hanford-sized nuclear power plants

2 Grand Coulee-sized hydro plants (biggest in US)

46 Bcf of stored gas
12” pipeline 11,000,000 miles long (226,000 miles to the moon)
1,400 Safeco Fields (Baseball Stadiums)

Average flow of the Columbia River for 2 days
Cube - 3,550 feet on a side

AiISTA
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Natural Gas Pricing Fundamentals
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What Drives the Natural Gas Market?
Natural Gas Spot Prices (Henry Hub)

200

» Supply
— Type: Conventional vs. Non-conventional
— Location
— Cost

17.3

» Demand
125 — Residential/Commercial/Industrial
— Power Generation

— Natural Gas Vehicles

» Legislation
Jw — Environmental
50 » Energy Correlations

W — Oil vs. Gas
25

— Coalvs. Gas

00 . : — Natural Gas Liquids

1998 2000 2002 2004 2006 2008 210 2012
= Henry Hub Gu# Coast Matural Gas Spot Price » Weather

A I » Storage




The Evolving Trend in Henry Hub#Pricing

Henry Hub: History & Forecast
$14 -

$12 1

$10 -

$8

$6

nominal $/mmbtu

$4

$2

$0 T T T T T T T T T T T T T 1
Jan-00 Jan-01 Jan-02 Jan-03 Jan-04 Jan-05 Jan-06 Jan-07 Jan-08 Jan-09 Jan-10 Jan-11 Jan-12 Jan-13

Source: Wood Mackenzie, ICE
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Short Term Market Perspective
Spot Henry Hub Price

$14.00 1
$12.00
$10.00

$8.00

$/Dth

$6.00 - Five Year Range
(2007 - 2011)

$4.00

s 2013

$2.00
2012

$0.00 . . . . . . . . . . .
1-dan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Nov 1-Dec

Source: EIA
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Short Term Market Perspective

Dry Gas Production
80 1

70 -

2012

601 —  _— 5011

Five Year Range (2006 - 2010)
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Short Term Market Perspective
Storage (as of January 25, 2013)

Total Stockpiles

(Bci)

Week-over-Week
Change (Bcf)

Yearly

5-Year Average

% Change

% Change

Consuming East 1391 (129) -1.27% 7.90%
Consuming West 398 (18) -0.25% 14.00%
Producing Region 1013 (47) -8.33% 17.80%
Total U.S. 2802 (194) -6.72% 12.20%

Source: US. BEnergy Information Administration, Bloomberg, TD Securities

Natural Gas Total Storage

West Consuming Region Storage

1500 L4 1 =

| | 1 |
1000 -+--- MAXMIN
500 -—— . .EUW.‘Q

E.ﬂﬁl_
géﬁﬁz%

Source:EIA, TD Securities

Source: EIA. TD Securities
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The Short Term Fundamentals

Bulls
» Weather — Normal is now bullish.
* Dwindling rig counts.
« Economic recovery.

» Coal/Nuke displacement.

Bears
* Production is high.
* Demand is weak.
» Storage is full.

* Oh yeah, production is high.

 Did | mention, production is high.




Fundamental Foregasts vs. Actual Prices
Henry Hub
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Forecasted Long Term Natural Gas Production

Figure 2. U.S . natural gas production, 1990-2035

(trillion cubic feet)

History 2010 Projections
30
25
20 Shale gas
15
10
Non-associated offshore
5 Coalbed meths
Associated with oil
Non-associated onshore
(0]

1990 1995 2000 2005 2010 2015 2020 2025 2030
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2035
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The Link Between Rig Counts andProduction

It ain’t what it used to be.
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North American Pipeline Infrastrueture

Manitosa

Jarmism Coyumsia ALuERTA SASKATCHEWAN
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Shale Changed Everything 289
If shale were a country . it would be the thlrd Iargest gas producer!

sk ¢ North American shale plays
A (as of May 2011)
| ; "B, 5L

Excello-
Mulk

[ Current shale plays
Stacked plays

= Shallowest / youngest
—— Intermediate depth / age
Deepest / oldest

* Mixed shale & chalk play
** Mixed shale & limestone play
*** Mixed shale & tight dolostone-

siltstone-sandstone play

[_ | Prospective shale plays
Basins

Source: U.S. Energy Information Adminisiration based on data from various published studies. Canada and Mexico plays from ARI.
Updated: May 9, 2011
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The Evolving Flow Dynamics 290

ManiToBa
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The Decoupling of Crude Oil vs. Natural Gas Prices

%

Old rules
don’t
apply!

0 Industry standard conversion ratio

Jan- Jul Jan- Juk Jan- Jul- Jan- Jul- Jan-
G2 94 a7 g9 02 04 07 09 12

Source:Bloomberg, TD Securities
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NGL’s Impact on the Cost to Produce

Natural Gas Liquids (NGL's) include ethane, propane, normal butane,
isobutane, pentane, natural gasoline, and sulphur. They are a bi-product
of natural gas production and have many uses and great value.
« Ethane — is used to create etheleyne a feedstock in petrochemical
production.
* Propane - used as a fuel source. Can be used in cigarette
lighters, motor vehicle fuel, portable stoves and lamps, and heating
fuel.
« Normal butane and Isobutane — used in refinery akylation
« Natural gasoline — used in refinery feedstock, crude dilutent, and
chemical applications.
« Sulphur — used in agricultural fertilizers and industrial feedstock.

AiISTA
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NGL’s Impact on the Cost to Produce cont.

NGL’s enhance the production economics for producers. NGL's are a
main contributor to understanding why gas production companies
continue to produce even with gas prices at very low levels.

The following table illustrates how the economics can improve with a

credit for NGL’s.

Shale Play

Cost to Produce | Cost to Produce

Marcellus
Montney
Barnett

without NGL'’s including NGL’s
Credit Credit

$4.81 $2.83

$3.85 $0.57

$5.39 $2.41

Note: This information is from one of our consultants. These costs are indicative of the impact. The costs can vary from play to

play and company to company.
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Canada Dry vs. Canada Not Dry **

WCSB production resurgence

- Why won’t Canada be dry?

* Tons of JV money

—
on

« |P rates are proving to be better than
anticipated.

10  Horn River IP rates have

increased 150%

Production (mmcfd)

« Economics are pretty good too.

* Duverney in particular is liquids

0
2000 2005 2010 2015 2020 2025

B WCSB Convetional & CBEM EHorn River
Montney B Duverney

rich.

* New discoveries = Liard Basin

Source: Wood Mackenzie
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LNG Export is the New Import

LNG traditionally flows to North America after other higher-priced markets receive their share

|— Liquefaction Terminal —I I— Regasification Terminal —l
Well

Liquefaction Storage Storage Regasification Compression
Plant Tank Tank Plant Station Consumers

Source: Geology.com

Pacific Ocean

&

Source: Apache LNG Source: Federal Energy Regulatory Commission
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“The Best Indicator Of Future Behavior Is Past Behavior?”

How low can you go?

WV Production levels continue to remain
higher than expected

WV Slow economic recovery

W Moderation in weather

Seems more upside risk?
A Declining rig counts
A “Fracking” bans and/or legislation

A Any economic recovery

A Power generation
A Carbon legislation
A LNG exports
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Long Term Gas Price Drivers

Economy = Demand

* Recession, Depression, Inflation, etc.

* Industrial Demand

* Demand for Power Generation
US Natural Gas Production
LNG Exports/Imports — Global Dynamics
North American Storage Capacity
Correlation (or lack thereof) with other energy products
The Environment

* Carbon Legislation

* Renewable Portfolio Standards

* The “F” Word - FRACKING

A
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IRP Natural Gas Price Forecast Methodology

© N O O B~ LDh =

Two fundamental forecasts (Consultant #1 & Consultant #2)

Forward prices

Carbon legislation adder beginning in 2023 ($14/ton grows to $22/ton)
Year 1 forward price only

Year 2 75% forward price / 25% average consultant forecasts

Year 3 50% forward price / 50% average consultant forecasts

Year 4 — 6 25% forward price / 75% average consultant forecasts

Year 7 50% average consultant without CO2 / 50% average consultant
with CO2
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Henry Hub Price Forecasts
Nominal $/Dth

$22.00

$20.00

$18.00
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$/Dth

$10.00

$8.00

$6.00

$4.00

$2.00

2016
2018
2019
2020
2021
2022
2023
2024
2025
2026
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2029
2030

Yo
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N

2009
2010
2011
2012
2013
2014
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~
o
N

0]

—e— Consultl —&— Consult2 —&— AEO —%— NYMEX —#— NPCC Low —%— NPCC Medium —e— NPCC High ‘
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Natural Gas Price Forecasts
Nominal $/Dth

$10.00
$9.00 “\/j
$8.00
- MMM
$6.00 M.WA,JWW
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$4.00 -
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=== Consultant 2
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=== Forwards (11/30/12)
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Forecasted Levelized Henry Hub Price (2013 — 2033)
Nominal $/Dth

9.00

6.00 5.46

4.95

$/Dth

3.00
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Selected Basin Forecasted Pricesm
Nominal $/Dth

$10.00
$9.00
$8.00
$7.00
$6.00
$5.00
AECO
$4.00 -
Stanfield
$3.00
Malin
$2.00
Henry Hub
$1.00
S0.00 T T T T T T T T T T T T T T T T T T T T
B X A5 A A AP D D AN AL D AX D Ao A AD A A AN AL oD
N> A A2 Ao SN A WD A0 > Y > P 0l A a2 0O o> Y
\,\q’g \,\q’g '\,\q’g \,\q’g '\,\q’g \/\”’Q \,\q’g '\,\q’g \,\q’g '\,\q’g \/\q’g \,\q’g \,\q’g \/\q’g '\,\q’g \,\’LQ \,\q’o \,\q’g \/\’]’Q '\,\q’g \,\q’g
AT AT AN AT AN AT AN AT AN AT AN AT AN AN AN AN AN AN AV AV AN

A

~IvISTA




Forecasted Levelized Selected Basin Prices (2013 — 2033)

Nominal $/Dth

$9.00
$6.00
$4.78

<
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$0.00 -
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Fracking Facts and the Future of Shale
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What is Shale Gas?

305

W Shale Gas Basins

1 Devonian/Mississippian Shale Fairway

Shale gas refers to natural
gas that is trapped within
shale formations.

Shales are fine-grained
sedimentary rocks that can
be rich sources of
petroleum and natural gas.

Over the past decade, the
combination of horizontal
drilling and hydraulic
fracturing has allowed
access to large volumes of
shale gas that were
previously uneconomical to
produce.
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Fracking “Facts” Make Headlines °

A %
ik ~ s
() y » (SR )

(7.1" a film by JOSH FOX

“Insiders Sound an Alarm Amid a Natural Gas Rush”

“Shale plays are just giant Ponzi schemes” — New York e ',;‘ 1
Times W

. , ) b MATT DAMON
“Because it’s releasing gases, they’re not able to trap it - JOHN KRASINSKI

FRANCES McDORMAND

- PROMISED
LAND

What's your price?

as much, it's coming right through the ground.”
”—John Krasinski “The Late Show with David
Letterman”

“Fracking Shale Gas Emissions Far Worse Than Coal” —
Cornell Chronicle

IN SELECT THEATRES DECEMBER 2012
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The “F” Word
What is “Fracking”?

Hydraulic fracturing (HF or “fracking”) is a process for producing oil and
natural gas. A mixture of water, chemicals and a “proppant” (usually sand)
is pumped into a well at extremely high pressures to fracture rock and allow
natural gas to escape.

An estimated 11,000 new wells are fractured each year; and estimates
show another 1,400 existing wells are re-fractured to stimulate production or
to produce natural gas from a different production zone.

HF has been around for well over 60 years. This process has been used on
over one million producing oil and gas wells. Federal, state and other
regulatory bodies have had regulations in place for over 50 years.
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What Are Some Of The Issues?

Of the many allegations made in the headlines, recent press has
focused its attention on the volumes, costs, and environmental
impacts of shale gas production.

Issue #1. Shale resources are overestimated.

Issue #2: Shale gas is uneconomic to produce.

Issue #3: Hydraulic fracturing pollutes the air, contaminates water,
and causes earthquakes.
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What Are The Facts?

Independent Statistics & Analysis

Issue #1: Shale resources are overestimated.

(:l a l/.f). Al l‘_’\ ] l at
ne niormauaon

Administration

Fact: Many independent organizations, companies,
and governments have examined and assessed data @ CERA
in order to develop estimated shale gas resource

figures. All have concluded that the reserve base is
much greater than previously anticipated. R

Nafional Energy Offfica nationad
Boand da ['@nargie
L PP

A recently released MIT study states:
“In the US, despite their relative maturity, natural gas
resources continue to grow, and the development of low-cost
and abundant unconventional gas resources, particularly
shale gas has a material impact on future availability and
price.” Ernest Moniz, MIT Professor at a hearing before the
Senate Energy and Natural Resources Committee.




Who Estimates The Reserve Base”?

One of the most widely
PGC Resource Assessments, 1990-2010 ed estimate s from the
Total Potential Gas Resources (Mean Values) Potential Gas Committee.
'*' — sy Shale had its first noticeable

g T Traditional gas resources
{conventional, tight, shale) shafe gas, 615.9 Tof fm.l.)

impact in 2006, nobody
questioned it.

(shale gas assessed but not reported separalely) =

IS TIIII .

nicla go8 200 TrmE In 2008, as more data

becomes available another
adjustment is made, nobody
gquestioned it.

S e

"
[

Now, with even more data a
modest increase in shale
reserves is made, and now
the questioning begins.

-
]

Data source: Potential Gas Committee (2011)

Who is the Potential Gas Committee? 100 Volunteer Geoscientists & Petroleum Engineers

2ivisTAa
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What Are The Facts?

Issue #2: Shale gas is uneconomic to
produce.

Fact: It is true that current gas prices have fallen to low levels making
the economics of some wells challenging. However, there are several
factors that are helping to make the economics work.

* Natural Gas Liquids — many of the shale plays are liquids rich. These
liquids can be sold at prices which are linked to higher priced oil. The
liquids revenue helps to offset costs.
* Drilling effectiveness — producers are showing increases in:

* Wells per year per rig

- Lateral length

» 30 day average production rate.

It's only math: Costs/Volume (Costs® / Volumes®)

AiISTA
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What Are The Facts?

Issue #3: “Hydraulic fracturing contaminates ground water, pollutes the air,
and causes earthquakes.”

Fact: Water contamination — Contamination
of water could occur in a couple of ways,
one is by factures seeping gas and oil into
the water table. Secondarily, much water is
used in the HF process. This water is mixed
with other things and could be spilled and be
absorbed into the water table.

#* FracFocus.org — Public registry created and managed by
state regulators

* Searchable public database with well-by-well
information and glossary of chemicals

* More than 10,000 wells and over 100 participating
companies; several states using as tool for
compliance reporting
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Hydraulic Fracturing and the Water Table
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How Much Water Is Used in Hydraulic
Fracturing?

Total

Public | Industrial/ Water Use
Play Supply | Mining | lrrigation | Livestock | Shale Gas | (Bbbls/yr)
Barnett
T 82.7% 3.7% 6.3% 2.3% 0.4% 11.]
Fayetteville
AR 2.3% 33.3% 62.9% 0.3% 0.1% 319
Haynesville
LATTX 45.9% 13.5% 8.5% 4.0% 0.8% 21
Marcellus
NY/PA/WV 12.0% 71.7% 0.1% <0.1% <0.1% 85.0

How much is 5 Million
gallons of water?

It is equivalent to the
amount of water
consumed by:

* New York City in about
seven (7) minutes

» A 500 megawatt coal-
fired power plant in 1 day

* A golf course in 25 days

» 10 acres of cotton in a
season

While these represent
continuing consumption,
the water used for a gas
well is a one-time use.
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What Are The Facts?

Issue #3 cont.: “Hydraulic fracturing contaminates ground water, pollutes
the air, and causes earthquakes.”

Fact: Pollution — as with most industrial activities there the issue of
pollution must be addressed. Most concerning in natural gas
processing is the release of volatile organic compounds (VOC) or
carcinogens and methane.

Most of the air pollutants at gas sites occurs during the completion
phase of processing. The EPA just established rules that will curtail
the amount of air pollution caused by gas and oil production.
Companies have until 2015 to comply with the new rules, however
over half of the companies currently use the required technology.

AiISTA
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What Are The Facts?

Issue #3 cont.: “Hydraulic fracturing contaminates ground water, pollutes
the air, and causes earthquakes.”

Fact: Earthquakes — It was reported that a recent study conducted by
the US Geological Survey appeared to indicate increased seismic
activity due to HF.

"USGS's studies do not suggest that hydraulic fracturing, commonly known as
'fracking,' causes the increased rate of earthquakes," Hayes wrote. "USGS's
scientists have found, however, that at some locations the increase in
seismicity coincides with the injection of wastewater in deep disposal wells.” —
DOI Deputy Secretary David Hayes
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Bottom Line:
Many benefits can be realized:
* Providing jobs
* Rejuvenating the chemical,
manufacturing, and steel industry
« Bridge fuel to a renewable energy
future
* Reduce dependence on foreign oil

However, there are important environmental
issues that will need to continue to be
addressed. Industry and regulators should
continue to work together to ensure safe
development of this vital resource.
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Electric Price Forecast

James Gall

Fourth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
February 6, 2013
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Historical Mid-Columbia Prices- What year is it?

$140 Energy Crisis
129.51
122.13
$120
$100
e
g $80 Natural Gas Market Tightens
— 58.89 59.48
8_ $60 ch Natural 51.85
A eap Natura 45.76 Shale Development
Gas, good 38.00 724
$40 hydro 32.8632.99
23.06 23.62 22.33 24.18 19.58
$20 |13.40
$0

~ o O O
oo O O O
o OO o O
-1 <= <« «
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Historic Mid-Columbia and Stanfield Prices

7000 Mid Columbia Firm Electric Prices 0.00 Stanfield Natural Gas Prices
60.00 8.00
7.00
50.00 6.00
< T 6
; 40.00 =
s 4 QA 5.00
5 )
g_ 30.00 o 4.00
©“ & 3.00
20.00
2.00
10.00 1.00
2004 2005 2006 2007 2008 2009 2010 2011 2012 2004 2005 2006 2007 2008 2009 2010 2011 2012

[ Strong tie between natural gas and electric
market

" Increased natural gas supply/ lower prices
causing price declines at the Mid-Columbia

r
.

Are prices now at a new normal?
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Pricing Relationships

" Implied Market Heat Rate illustrates new wind
supply contributing to lowering market prices

.

" Spark Spread shows margin opportunities for
Combined Cycle Resources

7

" 2011’s above average hydro reduced prices

_ further )
10000 Annual Implied Market Heat Rate 8.00 Spark Spread
i) 9,000 ~ 6.00
@ 8,000 - x
= ©
% 7,000 [~ [ | [ | | | | | | B @ 4.00
heowo - —  — ‘%
O L || || || || [ | || [ | [ | _ |8 200
_'9 5,000 )
S 4,000 — — — — — — — — — — LI)
d:' 3,000 [ — — — — — — — — — ._9
g 2000 - —  —  —  —  —  —  —  — |5 (00
— 1,000 — — — — — — — — —
(4.00)
2004 2005 2006 2007 2008 2009 2010 2011 2012 2004 2005 2006 2007 2008 2009 2010 2011 2012
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The Ghost of IRP’s Past
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2013 IRP Modeling Process

Stochastic Inputs Deterministic Inputs

s Sliless \ Existing Resources
Fuel Availability RNource Options Preferred
Resource Availability AU RORA T, Yeshan Resource
Domand “Wholesale Electric < Strategy
Market”
Environmental -
Considerations 500 Simulations Avoided
- Costs
| \L \ g
_ A >
Resaqurte &
Portfolio
Margins
Cost Effective T&D

Conservation — Avista Load —> Projects/Costs

Trends Forecast

Existing \1/_1
Resources ]

Cost Effective <
<> Conservation

< Measures/Costs

New Resource
Options & Costs
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Source: SNL
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Retail Sales by Western State
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US Coal Generation Displacement

14

12

10

Average Gigawatts

Natural Gas Nuclear Oil Hydro Wind Other Lost Load

Between 2007 and 2011, Coal Generation decreased 32 aGW
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US Western Interconnect Generation by Fuel Type

100
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Z a 5 2 B =B =
e
o
fgﬁ 70
Z o H B H B
2
(@) 50
(b}
o 40
©
O 30
>
< 20
10
i 2004 2005 2006 2007 2008 2009 2010 2011
B Other 3 3 3 3 3 3 3 3
B Wind 1 1 1 1 2 2 3 4
8 Hydro 19 20 23 20 19 19 19 25
| Qil
O Nuclear 8 8 7 8 8
O Natural Gas 21 21 23 26 27 26 24 20
B Coal 27 27 25 26 26 25 25 24
Total 79 80 84 85 86 84 83 84
Source: SNL

A

~IVISTA




328

US Western Interconnect Energy Versus Capacity

2011 Capacity
204 GW

2011 Energy
84 aGW

Actual coincident peak was 128.7 GW (8/25/2011)

Source: SNL
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Electric power in 2011
IS 4.6% below 2010,
. . . . A total of 11%

Historic US Greenhouse Gas Emissions | reduction since 2007
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Western Electric Generation Greenhouse Gas Emissions

(7))
c
(@)
|_
(&)
= 200
)
= 150
g 100 I I
= 50
0
1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | Delta| AAGR
WY 40 | 39 | 43 | 41 | 43 | 40 | 41 | 41 | 44 | 42 | 44 | 44 | 42 | 43 | 44 | 43 | 43 | 43 | 44 | 41 | 42 | 23 |0.3%
EWA 8 8 10 | 10 | 12 8 11 9 12 | 11 | 14 | 14 | 11 | 14 | 14 | 14 9 12 | 13 | 13 | 13 | 55 |2.8%
=UT 29 | 28 | 30 | 30 | 31 | 29 | 30 | 31 | 31 | 32 | 33| 32 | 33| 34 | 34 | 35| 35| 37| 38| 35| 34 | 49 |08%
=OR 2 4 5 4 5 3 3 3 6 6 7 9 6 8 8 8 6 10 | 10 9 10 | 7.8 |8.8%
BNV 17 | 18 | 19 | 18 | 20 | 18 | 20 | 19 | 22 | 212 | 25 | 24 | 21 | 23 | 25 | 26 | 17 | 17 | 18 | 18 | 17 | -0.1 | 0.0%
ENM 27 | 23 | 26 | 27 | 28 | 27 | 28 | 29 | 29 | 30 | 31 | 30 | 28 | 30 | 30 | 32 | 32 | 31| 30 | 32 | 29 | 1.7 |0.3%
=MT 16 | 17 | 18 | 15 | 18 | 17 | 14 | 16 | 18 | 18 | 17 | 18 | 16 | 18 | 19 | 19 | 19 | 20 | 20 | 17 | 20 | 3.7 |11%
"D 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 1 1 0.7 141.1%
ECO 31 | 31 | 32 | 32 | 33| 33| 34| 34| 3 | 3 | 39| 41 | 40 | 40 | 40 | 40 | 41 | 42 | 41 | 38 | 39 | 81 |1.2%
ECA 40 | 38 | 46 | 42 | 49 | 37 | 33 | 36 | 39 | 43 | 53 | 58 | 44 | 43 | 46 | 42 | 46 | 50 | 51 | 48 | 43 | 3.2 |0.4%
mAZ 33 | 33| 35 | 37 | 38| 32| 32| 35| 37 | 39 | 44 | 45 | 45 | 46 | 51 | 50 | 52 | 55 | 57 | 52 | 54 | 214 |2.6%
TOTAL| 242 | 238 | 263 | 256 | 278 | 245 | 245 | 253 | 273 | 278 | 306 | 315 | 286 | 299 | 312 | 310 | 302 | 316 | 321 | 303 | 301 | 59.2 | 1.1%
Source: EIA
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Electric Market Modeling AURORAXMP, ..

COMPREHENSIVE POWER FORECASTING

= 3" party software- EPIS, Inc.
= Electric market fundamentals- production cost model
= Simulates generation dispatch to meet load

= Qutputs:
— Market prices
— Regional energy mix
— Transmission usage
— Greenhouse gas emissions
— Power plant margins, generation levels, fuel costs
— Avista’s variable power supply costs

AlvIsTA
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Stochastic Approach

= Simulate Western Electric market hourly for next 20 years (2014-33)
— Thatis 175,248 hours for each study

= Model 500 potential outcomes
— Variables include fuel prices, loads, wind, hydro, outages, inflation
— Simulating 87.6 million hours

= Run time is about 5 days on 27 processors

= Why do we do this?
— Allows for complete financial evaluation of resource alternatives
— Without stochastic prices we cannot account for tail risk

AlvIsTA
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Aurora Pricing Example- Supply/Demand Curve

$350
$300 o R
$250 Demand
=
o3
~ $200 LJ %
; 150 =
= $ ® s
- &
O $100 _ z
Q. Market Price Peakers
% $50 3
CCCT ~
550 Hydro (Must Run for Negative Pricing) pWind (Ne{ PTC/REC)
- ‘—-nmutm_n_o_. —
-$100

0 10,000 20,000 30,000 40,000 50,000
Capability (MW)

AlvIsTA




334

Modeled Western Interconnect Topology

13AB
10565 MW
60.28MMWh
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Greenhouse Gas Emissions Modeling

= No national greenhouse gas tax or cap & trade is modeled

= California, Alberta, and British Columbia greenhouse gas
reduction schemes are modeled

= Assumes some coal plants will retire due to EPA regulations

= Plants were selected for retirement based on fuel costs,
emission control technology and its location

= Assume certain natural gas once-through-cooling plants in
California will be retired over time

= State RPS requirements met mostly by wind & solar

AlvIsTA
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Forecasted Resource Retirements
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Natural Gas retirements are related to lost generation from once-through-cooling technology phase out in California
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New Resource Alternatives

Western Interconnect

Resource alternatives to meet Renewable Portfolio Standards
— Wind
— Solar
— Biomass
— Geothermal
—  Hydro Upgrades

Resource alternatives to meet regional capacity requirements
—  Combined Cycle
—  Simple Cycle (Aero, Frame, Hybrid)
—  Solar
—  Wind (non RPS states)
—  Nuclear
—  Coal IGCC with Sequestration
—  Energy Storage (not modeled)

AlvIsTA
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Resource Additions (Western Interconnect)
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Resource Additions (Northwest)- Maintain 5% LOLP
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US Western Interconnect Resource Forecasted Output
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0 2014|2015(2016 (2017|2018 | 2019|2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 2031|2032 | 2033
BOther 6 6 7 7 7 7 8 8 8 8 9 9 9 9 9 9 9 9 9 9
BWind 6 6 6 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 8 8
BOil 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
ONaturalGas| 21 | 23 | 24 | 25 | 25 | 26 | 26 | 28 | 29 | 30 | 32 | 33 | 34 | 36 | 37 | 39 | 40 | 43 | 44 | 45
BCoal 25 |23 | 29 |21 |21 |20 | 20 | 20 | 19 [ 19 (|19 | 19 | 18 | 18 | 18 | 17 | 17 | 16 | 16 | 16
ONuclear 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7 7
BHydro 23 | 23 | 24 | 23 | 23 | 24 | 23 | 24 | 24 | 24 | 23 | 23 | 24 | 283 | 23 | 24 | 23 | 23 | 23 | 23
Total 89 | 89 | 89 |90 | 91 | 92| 93 | 94 | 95 | 97 | 98 | 99 | 100 | 101 | 103 | 105 | 106 | 107 | 109 | 110
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Stanfield Natural Gas Price Forecast
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Mid-Columbia Electric Prices: Stochastic Results
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DRAFT

Implied Market Heat Rate (Mid-C / Stanfield x 1,000)
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Mid-Columbia Negative Electric Pricing
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DRAFT

Western US Greenhouse Gas Emissions Forecast
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IRP Electric Price Forecast Comparison
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IRP Price Forecast Comparison (No CO, Pricing)
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TAC PRESENTATION

New Resource Integration — Transmission

SYSTEM PLANNING
Prepared by Richard Maguire and the Avista System Planning Group

February 6, 2013
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Federal Standards of Conduct

1. No non-public transmission information can be shared with the
Avista Merchant Function

2. There are Avista Merchant Function personnel in attendance

3. We can'’t share non-public transmission information today
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Agenda

Introduction to Avista System Planning

Engineering of Local Generation Requests

Recent Avista Projects

Large Generation Interconnection Agreement (LGIA) Queue

Integrated Resource Plan (IRP) Generation Requests

Future Transmission Planning Initiatives
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Introduction to Avista System Planning

Broad Scope of What We Care About:
* Avista System Performance
* Federal, Regional, and State Compliance
* Regional Transmission System Coordination
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Introduction to Avista System Planning

Regional Coordination
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Introduction to Avista System Planning

We also spend our time:

* Developing internal standards and processes

Engineering the transmission system

Engineering the distribution system

Managing Avista assets

Projecting future loads and resources

Engineering local generation requests
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Agenda

Engineering of Local Generation Requests
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Engineering of Local Generation Requests

Typical Process for Generation Requests
* We generally get requests via two sources:
* |Internal via the IRP requests

* External and Internal via LGIA requests

We hold a scoping meeting to discuss particulars

We outline a study plan

* We augment WECC approved cases for our studies

We analyze the system against the standards

We publish our findings and recommendations
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Engineering of Local Generation Requests

Case Development
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Engineering of Local Generation Requests

Case Analysis
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Engineering of Local Generation Requests

»Mandatory Federal Standards Include:

= No overloads all lines and equipment in service (N-0)

= No overloads or loss of load for one element out of service (N-1)
= Some relaxation of the above for two elements out (N-2)

= Standards are “Request Agnostic”

»Potential Sanctions:

= Up to $1M Per Day Per Occurrence

= Mitigation Plan must be provided and progress demonstrated
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Engineering of Local Generation Requests

. [(CICustomer News
Publish Results [CIFERC Filings

[(CJFERC Order 890

W?Integrated Resource Plan
(32007 Native Load IRP Table
(32007 Native Load IRP Table w/Rev
DZID[JQ IRP Meeting - March 25, 2009
D?_GDQ IRP Meeting Announcement
DIEEIEJQ IRP Posting Notice
DEIDIDQ IRP Transmission Reguest
(12009 Native Load IRP Table
D.Z!]l!] IRP TAC Meeting Notice
DEIDlID IRP TAC Meeting Presentation
(12011 IRP Follow Up Meeting
DZIDll IRP Posting Notice
(12011 Native Load IRP Table

DIEIDIB IRP Generation Study (Cabinet
Gorge

D?_GH IRP Generation Study (Nine Mile
HED)

(O Interconnection Requirements

www.oasis.oati.com/avat/index.html
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Agenda

* Recent Avista Projects

‘“!9 s
+~IVISTA



362

A_

~IVISTA




363

Recent Avista Projects

» Palouse Wind:

= 58 turbines

= 105 MW
"  Thornton 230 kV
Substation
= $4.35M

= Benewah — Shawnee
230 kV Transmission
Line
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Recent Avista Projects

Lind Capacitor Bank
= ~$750K
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Recent Avista Projects

I[daho Road 115 kV Substation
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Recent Avista Projects

Turner 115 kV Substation
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Recent Avista Projects

115 kV Transmission Lines
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Agenda

* Large Generation Interconnection Request (LGIR) Queue
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Avista Non-IRP Generation Queue

= Project # 08: 75 MW with Facility Study completed
= $6.6M 230 kV switching station and tap

= $5.6M 115 kV breaker position and reconductor
= Project # 26: 42MW with System Impact Study completed
= Project # 33: 400 MW in Feasibility Study stage
= Project # 35: 200 MW in System Impact Study stage
= Project # 36: 105 MW in Feasibility Study stage

http://www.oasis.oati.com/AVAT
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* Integrated Resource Plan (IRP) Generation Requests
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Avista Non-IRP Generation Queue

0 Nine Mile HED: 60 MW total

Long Lake HED: 68 MW additional (156 MW total)

= Studied coincident with Nine Mile IRP request
= $9.9M for 115 kV Transmission Line reconductoring

= Monroe Street HED: 80 MW additional (95 MW total)

= Upper Falls HED: 40 MW additional (50.26 MW total)

m Post Falls HED: 33.5 MW total

‘“!9 s
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Avista Non-IRP Generation Queue

= Cabinet Gorge HED: 60 MW additional (330.5 MW total)

=  No capacity available today during Heavy Summer loading
= Considering RAS or potential Transmission System upgrades

= Benewah — Boulder: 300 MW project currently under study

= Rathdrum: 300 MW

= $7M for new breaker position at Rathdrum 230 kV Substation

m Rosalia: 200 MW

= $4M for new breaker position at Thornton 230 kV Substation
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Future Transmission Planning Initiatives
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Examples of Future Construction Required to Meet
NERC / WECC Reliability Standards

» Moscow Station:
= 250 MVA transformer

" Increases capacity to the Moscow / Pullman area and
relieves loading on the Shawnee transformer

> Westside Station:
= Two 250 MVA transformers

= Increases capacity and security to the West Plains area of
Spokane County, and relieves heavy loading on large
transformers in the central Spokane area

» lrvin 115 kV and Associated 115 kVV Reconductoring:

= 115 kV Switching Station and other upgrades to meet
additional load growth in the Spokane Valley
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Recent Avista Projects

Moscow Station Construction

IPAoR 12 set

LatahjTrail Latah:Trai
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Future Work?

> Generic Break Point Studies for IRP / 3'? Party Developers:

=  “How many MW can we integrate where for about what $$?”
¢ Main Grid 230 kV Stations.
s Select 115 kV Stations.

> Potential Open Seasons:

= “Does anyone want to get to the Mid Columbia?”
= “Does anyone want to get out of Montana?”

= “Does anyone want to get to PAC or IPC?”
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2013 Electric Integrated Resource Plan
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Power Supply Reliability Key Terms

= Peak Demand

» Winter and Summer single hour view to verify the utility can meet its highest
expected load hour in a given year

Sustained Peak Demand

» Winter and summer multi-day event (3 day x 6 hour) view to verify the utility
can meet its highest expected load hour in a given year

Energy

» On an annual basis the utility has enough energy to meet load plus
contingencies (e.g., load and hydro variability)

Operating Reserves

» System capacity “reserved” to meet unanticipated generation outages; 5%
of wind and hydro, and 7% of thermal, plants

» Regulation to cover moment-to-moment load and generation variability

Loss of Load Probability (LOLP)

» Number of modeling exercises where system resources are inadequate to
meet needs; 1-in-20 (5%) is deemed adequate

AlvIsTA
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Historical Avista Planning Margin Targets

1979: 6% (single hour, hydro only); 15 to 20% with thermal units
Somewhere in between 1979 and 1986: 13.4% to 18.7%
1986 to 2007: 10% + 90 MW (single hour peak)
2009: 15%
2011: Move to an 18-hour sustained peak per NPCC
» Winter: 14% + Operating Reserves

» Summer: 15% + Operating Reserves
» Equivalent to NPCC 23/24% planning criteria for the Northwest

AlvIsTA



Adequacy Assessment for the
2017 Pacific Northwest Power Supply

NW
RESOURCE

ADEQUACY
FORUM

Steering Committee Meeting
October 26, 2012
Portland, Oregon



NW Adequc:gcy Standard

= Loss-of-load probability (LOLP)
- Maximum of 5 percent

= LOLP is the probability that extraordinary actions would
have to be taken in a future year to avoid curtailment of
electricity service

= Calculated assuming existing resources only and
expected efficiency savings



Major Assumptions

= EXisting resources (sited and licensed)
= 6t Power Plan conservation

= Market supplies
— NW: 3,450 MW winter, 1,000 MW summer
— SW on-peak: 1,700 MW winter, none summer
— SW off-peak: 3,000 MW year round

* Council’s medium load forecast

P
298Z
253



Major Unéer’roin’ries

= Explicitly modeled
— Water supply
— Temperature load variation
—Wind
— Forced outages
= Not modeled explicitly
— Economic load growth
— Uncertainty in SW market

P
298Z
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2017 Assmessmen’r

= The expected LOLP 1s 6.6%

= January, February and August most
critical months

- . Relying only on existing
resources and expected efficiency savings
yields a power supply in 2017 whose
likelihood of curtailment exceeds our
agreed upon threshold

NW
RESOURCE
EQU



Actions to Alleviate Inadequacy

= 350 MW of new generating resource
capacity drops the expected LOLP to 5%

= Equivalently, 300 average megawatts of
additional energy efficiency does the same

= Demand response measures could help

= This is consistent with utility plans and the
Council’s resource strategy
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LOLP by Month
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Effects of Addwing Resources

= 350 MW of new resource moved the
reference case LOLP of 6.6% down to 5.0%

= 2,850 MW of new resource moved a high
LOLP of 13.3% down to 5.0%

= Sum of utility planned* resources exceeds
3,000 MW

NW
RESOURCE
EQU

*In this context “planned” means request for proposals or RFPs.



Variation in LOLP dué€ to Load and Market

Load change in percent from medium >>>>
Market -2.50 -2.25 -2.00 -1.75 -1.50 -1.25 -1.00 -0.75 -0.50 -0.25 0.00 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50




Monthly factor

Summer thermal derate customized schedules
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How much CT4OQe’rs you to 5%

= Add a CT resource that will bring study

cases with >5.0% LOLP down to 5.0%

Study Summary LOLP Pk|{LOLP E|LOLP A| EUSR | CVaRE [CVaRPk| EUE | LOLH

Study Case |Load Dev.| Mkt. |AddCT | (%) (%) (%) %) | (MWh) [ (MW) | (MWh [(Hr/sYr)
Reference Case 0.00% 1700 350 5.0 1.5 5.0 7.3 76466 3410 3851 2.1
High Load, High Market 2.50% 3200 750 5.0 0.9 5.0 7.9 43510 2913 2197 14
High Load, Low Market 2.50% 0 4800 5.0 0.8 5.0 6.2 43007 2645 2162 14
Low Load, High Market -2.50% 3200 NA

Low Load, Low Market -2.50% 0 1155 5.0 1.5 5.0 6.5 76118 2593 3829 24
Med-High Load, Med-High Mkt 1.50% 2500 525 5.0 1.1 5.0 8.0 58041 3165 2923 1.7
Med-High Load, Med-Low Mkt 1.50% 900 1950 5.0 1.3 5.0 6.8 61092 2866 3071 1.9
Med-Low Load, Med-High Mkt -1.50% 2500 NA

Med-Low Load, Med-Low Mkt -1.50% 900 450 5.0 1.5 5.0 6.7 80421 3184 4033 2.3
Reference Load, High Market 0.00% 3200 NA

Reference Load, Low Market 0.00% 0 2750 5.0 0.8 5.0 6.3 53995 2443 2717 1.9
High Load, Reference Market 2.50% 1700 1200 5.0 1.5 5.0 7.7 75020 3400 3778 2.1
Low Load, Reference Market -2.50% 1700 NA

High Case within likely region 1.25% 200 2850 5.0 1.0 5.0 6.6 56369 2587 2836 1.9

NW
RESOURCE
ADEQUACY

FORUM
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Regional Position (2016/17- Peak Hour)

2016 2016 2016 2017 2017 2017 2017 2017 2017 2017 2017 2017

10 11 12 1 2 3 4 5 6 7 8 9

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

1-Hr Peak

Avg Load 24,458 28,593 31,838 33,143 29,949 27,929 25,454 23,596 25,078 26,773 26,151 23,589
Hydro 25,059 25,857 26,675 27,944 26,400 25,773 25,388 25,852 27,271 26,394 25,232 25,198
Hydro Ind. 299 299 299 299 299 299 299 299 299 299 299 299
Total Non-Hydro 25,358 26,155 26,974 28,242 26,699 26,072 25,687 26,151 27,569 26,692 25,531 25,497
Small Renewables 109 109 109 109 109 109 109 109 109 109 109 109
Nuclear 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130
Coal 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708
cccT 4,868 4,961 5,151 5,151 5,054 4,961 4,868 4,775 4,678 4,678 4,678 4,775
Peakers 1,751 1,784 1,853 1,853 1,817 1,784 1,751 1,717 1,682 1,682 1,682 1,717
Total Non-Hydro 12,566 12,692 12,951 12,951 12,819 12,692 12,566 12,440 12,307 12,307 12,307 12,440
Total Generation 37,924 38,848 39,925 41,194 39,518 38,764 38,253 38,591 39,877 39,000 37,838 37,937
Physicial Position 13,466 10,255 8,087 8,050 9,568 10,836 12,799 14,995 14,798 12,227 11,687 14,348
[Implied Planning Margin 55% 36% 25% 249%) 32% 39% 50% 64% 599 46% 459 61%|
IPP Generation 3,200 3,240 3,324 3,324 3,281 3,240 3,200 3,159 3,116 3,116 3,116 3,159
Physicial Position w/ IPP 16,666 13,495 11,410 11,374 12,849 14,076 15,999 18,154 17,915 15,343 14,804 17,507
[W/ IPP Implied Plannin Margin 68% 479 36% 34% 43% 50% 63% 77% 7194 57% 579 74%|

Data provided by Northwest Power & Conservation Council
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Regional Position (2016/17- 10 Hour Peak)

2016 2016 2016 2017 2017 2017 2017 2017 2017 2017 2017 2017
10 11 12 1 2 3 4 5 6 7 8 9

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

10-Hr Peak

Avg Load 22,991 26,878 29,928 31,155 28,152 26,253 23,926 22,181 23,574 25,166 24,582 22,174
Hydro West 3,107 3,656 2,862 2,711 2,597 3,443 3,548 3,736 3,640 3,282 3,366 3,160
Hydro East 21,090 21,564 19,414 16,178 15,722 17,375 19,708 21,239 20,835 19,884 20,723 19,824
Hydro Ind. 299 299 299 299 299 299 299 299 299 299 299 299
Total Hydro 24,496 25,518 22,574 19,188 18,617 21,117 23,554 25,273 24,774 23,464 24,387 23,283
Small Renewables 109 109 109 109 109 109 109 109 109 109 109 109
Nuclear 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130 1,130
Coal 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708 4,708
ccCT 4,868 4,961 5,151 5,151 5,054 4,961 4,868 4,775 4,678 4,678 4,678 4,775
Peakers 1,751 1,784 1,853 2,203 1,817 1,784 1,751 1,717 1,682 1,682 1,682 1,717
Total Non-Hydro 12,566 12,692 12,951 13,301 12,819 12,692 12,566 12,440 12,307 12,307 12,307 12,440
Total Generation 37,062 38,211 35,525 32,489 31,436 33,809 36,121 37,713 37,081 35,771 36,695 35,723
Physicial Position 14,072 11,333 5,598 1,334 3,283 7,556 12,194 15,533 13,507 10,605 12,113 13,549
[Implied Planning Margin 61% 429 19% 4% 12% 29% 51% 70% 57%)| 42% 499 61%)
IPP Generation 3,200 3,240 3,324 3,324 3,281 3,240 3,200 3,159 3,116 3,116 3,116 3,159
Physicial Position w/ IPP 17,271 14,573 8,921 4,658 6,564 10,796 15,394 18,692 16,624 13,721 15,229 16,708
[W/ IPP Implied Plannin Margin 75% 549 30% 15% 23% 41% 64% 84% 71%) 55% 629 75%)|

Data provided by Northwest Power & Conservation Council
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Translating the Regional Position to Avista

= NPCC indicates region will be short capacity in the 2016/7 winter
timeframe

» With region in surplus, utility can rely on market in peak conditions

» Changes in load growth or out-of-region transfers can change
adequacy results

= Summer adequacy is strong for the region

» With regional summer length- dual peaking utilities can rely on
system for summer peaks

» Future build-outs for winter peaks likely will ensure adequate
regional summer capacity

AlvIsTA
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Resource allocation to get Avista to 5% LOLP goal
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Avista’'s Peak Planning Criteria

= \Winter Peak

» 14% planning margin above load, plus operating reserves

> If Avista is deficit prior to 2016/17, and where the NW market

has been shown adequately surplus, market purchases will
meet deficit needs

= Summer Peak

» Auvista operating reserves are the planning requirement,

unless region’s “natural” deficit shifts to summer
> If utility is deficit, market purchases will meet deficit needs

» However, as with the region, building to meet winter peak
generally addresses our summer need

= Both sustained- and single-hour peak positions are considered
= Wind and solar provide no winter peaking capability

AlvIsTA
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January: 18 Hour Peak Position Forecast

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

REQUIREMENTS

1 Native Load -1,596 -1,613 -1,629 -1,643 -1,656 -1,669 -1,683 -1,696 -1,710 -1,724 -1,738 -1,752 -1,766 -1,780 -1,794 -1,809 -1,824 -1,838 -1,853 -1,868
2 Firm Power Sales -211 -158  -158 -8 -8 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6 -6
3 Total Requirements -1,807 -1,771 -1,787 -1,650 -1,663 -1,675 -1,689 -1,702 -1,716 -1,730 -1,744 -1,758 -1,772 -1,786 -1,801 -1,815 -1,830 -1,844 -1,859 -1,874
RESOURCES
4 Firm Power Purchases 117 117 117 117 117 116 34 34 33 33 33 33 33 33 33 33 33 33 33 33
5 Hydro Resources 973 866 867 932 932 896 900 896 896 904 896 896 904 896 896 904 896 896 904 896
6 Base Load Thermals 895 895 895 895 895 895 895 895 895 895 895 895 895 617 617 617 617 617 617 617
7 Wind Resources 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Peaking Units 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242 242
9 Total Resources 2,227 2,121 2,122 2,187 2,186 2,149 2,071 2,068 2,067 2,074 2067 2,067 2074 1,788 1,788 1,796 1,788 1,788 1,796 1,788
10]PEAK POSITION 421 350 334 536 523 473 383 365 351 345 323 309 303 2 -13 -19 -42 SOlld -64 -86)

RESERVE PLANNING

11 Planning Margin -223 226 -228 -230 232 234 236 -237 -239 -241 -243 245 247 -249 -251 -2563 265 257 259 -262
12 Total Ancillary Senices Required -186  -184 -185 177 -179 -180 -186  -187 -189  -191 -192 193 194 -195 -196 -197  -197 -198 199  -199
13 Reserve & Contingency Availability 25 9 9 17 17 16 16 16 16 16 16 16 16 16 16 16 16 16 16 16
14 Demand Response 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 Total Reserve Planning -385 401 -405 -390 -394  -398  -405  -409  -412 416 419 422 425 -428 -431 434 436 439 442 444
16|Peak Position w/ Contingency 36 -51 -70 146 129 76 -22 -43 -61 -71 -96 -113 -123 -426 -443 -453  -478 -495 -506  -531
17 Implied Planning Margin 25% 20%  19% 33% 32% 29% 24% 22% 21% 21% 19% 18%  18% 1% 0% 0% -1% -2% 3% 4%
18 NPCC Market Adjustment 0 51 70 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19|Peak Position Net Market 36 0 0 146 129 76 (22) (43) (61) (71) (96)  (113) (123)  (426)  (443)  (453) (478) (495) (506) (531)|

18 Hour to 1 Hour Comparison
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Winter 1 Hour 17 0 0 126 110 56 @2) B4 (81) (92) (117) (135) (145) (445) (462) (472) (497) (515) (525) (551)
Winter 18 Hour 36 0 0 146 129 76 (2)  @43) (1) (7T1)  (98) (113) (123) (426) (443) (453) (478) (495) (508)  (531)
Delta 19 0 0 19 19 20 20 20 20 21 21 22 22 18 19 19 19 19 20 20

AlvIsTA
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August: 18 Hour Peak Position Forecast

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

REQUIREMENTS

1 Native Load -1,465 -1,482 -1,498 -1,510 -1,523 -1,536 -1,550 -1,563 -1,576 -1,590 -1,604 -1,618 -1,631 -1,646 -1,660 -1,674 -1,689 -1,703 -1,718 -1,733
2 Firm Power Sales -212 -159 -159 -9 -9 -8 -8 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7 -7
3 Total Requirements -1,677 -1,641 -1657 -1519 -1532 -1544 -1557 -1570 -1584 -1,597 -1,611 -1,625 -1,639 -1,6563 -1,667 -1,681 -1,696 -1,710 -1,725 -1,740
RESOURCES
4 Firm Power Purchases 29 29 29 29 29 26 26 26 26 25 25 25 25 25 25 25 25 25 25 25
5 Hydro Resources 701 707 663 631 638 583 580 622 624 622 622 624 622 622 624 622 622 624 622 622
6 Base Load Thermals 785 785 785 785 785 785 785 785 785 785 785 785 785 556 556 556 556 556 556 556
7 Wind Resources 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 Peaking Units 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176 176
9 Total Resources 1691 1698 1653 1621 1628 1571 1568 1609 1611 1609 1609 1611 1609 1,379 1,381 1,379 1,379 1,381 1,379 1,379
10|PEAK POSITION 14 57 -3 102 96 27 11 39 27 11 -2 -14 -30 -274 -286 -302  -317 -330 -346  -361

RESERVE PLANNING

11 Planning Margin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
12 Total Ancillary Senices Required -177 176 177 170 172 173 175 176 177 179 180  -181 -182 -166 -167 -167 -168 -169  -169  -170
13 Reserve & Contingency Availability 177 176 177 170 172 173 175 176 177 179 180 181 182 166 167 167 168 169 169 170
14 Demand Response 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
15 Total Reserve Planning 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
16|Peak Position w/ Contingency 14 57 -3 102 96 27 11 39 27 11 -2 -14 -30 -274 -286 -302  -317 -330 -346  -361
17 Implied Planning Margin 11%  14%  10% 18% 17%  13% 12% 14% 13% 12% 11% 10% 9% 7% 7% -8% -9% 9%  -10%  -11%
18 NPCC Market Adjustment 0 0 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
19|Peak Position Net Market 14 57 0 102 96 27 11 39 27 11 (2) (14) (30)  (274)  (286)  (302) (317) (330) (346) (361)|

18 Hour to 1 Hour Comparison

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 _ 2029 _ 2030 _ 2031 _ 2032 2033
Summer 1 Hour 114 159 85 193 185 113 95 125 112 %4 79 65 48 (191) (204) (221) (236) (249) (267) (282)
Summer 18 Hour 14 57 0 102 9 27 1 39 27 11 (@  (14)  (30) (274) (286) (302) (317) (330) (346) (361)
Delta (100) (102) (85 (9) (89 (86) (84 (87) (85 (83) (8L (80) (78) (83) (83) (82) (81)  (80)  (79)  (79)

AlvIsTA
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Scenarios in the 2013 IRP

Scenarios provide details about potential
impacts of different critical planning
assumptions that could have a major
Impact on resource choices, such as
technological, regulatory or environmental
changes.

Scenarios will be developed for:
 Avista’s current load and resource portfolio
* Preferred Resource Strategy (PRS)
* \Wholesale electric market
 Different resource options

AlvIsTA



2013 IRP Scenario Types

1. Deterministic Market Scenarios: use expected input
levels (natural gas prices, hydro, loads, wind, and
thermal outages)

2. Stochastic Market Scenarios: use a Monte Carlo analysis

3. Portfolio Scenarios: show alternative portfolios to
highlight the cost differences from the PRS

AlvIsTA
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Deterministic Market Scenarios

Deterministic scenarios test the PRS across several
fundamentally different futures:

Low and High Natural Gas Prices
Carbon Pricing

No Coal Retirements

High Storage Technology Penetration
Increasing RPS

AlvIsTA



Stochastic Market Scenarios

« Expected Case: assumes average levels of hydro, loads,
gas prices, wind, emissions prices and forced outages

« Carbon Pricing Scenario: various pricing trajectories similar
to the 2011 IRP expected case

AlvIsTA
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Portfolio Scenarios

» Market reliance only
» CO, credit allocations
« 2011 PRS
 Increased Washington RPS — 25% by 2025

* National renewable energy standard — 20% with and
without hydro netting

 Alternative Planning Margins

« CT and CCCT tipping points

 Solar cost tipping point

* Nuclear cost tipping point

« Coal sequestration cost tipping point

AlvIsTA
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Colstrip Scenarios

« 2017 Retirement Date
2022 Retirement Date
Incremental Pollution Controls
Carbon Sequestration i

Railed Coal

A

~IVISTA
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Avista’s 2013 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 5 Agenda
Wednesday, March 20, 2013
Conference Room 428

Topic Time Staff
1. Introduction 9:00
2. Market Forecast Scenario Results 9:05 Gall

and Conservation Avoided Costs

3. Conservation Results 9:30 Borstein
4. Break 11:00

5. Demand Response 11:15 Doege
6. Lunch 12:00

7. 2013 IRP Preferred Resource Strategy 1:00 Gall

8. Break 2:00

9. Portfolio Scenarios 2:15 Gall

10. Adjourn 3:00



Electric Price Forecast Scenario Analysis

James Gall
Fifth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan

March 20, 2013
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Scenario Planning

This IRP reviews two types of market scenarios to help understand
how market forces can impact Avista’'s resource strategy

1. Deterministic studies- point forecast of future major assumptions

2. Stochastic studies- Monte-Carlo style analysis using 500
iterations for major assumptions

2ivisTA
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Expected Case Refresher

Levelized Price: $44.08/MWh

— F|at
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Greenhouse Gas Pricing Scenario

= Developed to understand the ramifications of national
greenhouse gas reduction legislation to Avista’s resource strategy

= This scenario uses 500 iterations with different potential CO,
pricing schemes using a cap-and-trade market mechanism

» Five weighted potential pricing structures were developed to
create a wide range of potential futures (2014 $)

= Expected Case- $0/ton (33.3%)
= 2020 High- $30/ton (16.7%), 2025 High- $40/ton (16.7%)
= 2020 Low- $10/ton (16.7%), 2025 Low- $15/ton (16.7%)

A

~IvISTA
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Greenhouse Gas Pricing Scenario Price Assumptions

$80
$70 C—IWeighted Average
=8 Expected Case
= 2025 High GHG Pricing Case
$60 =de=2025 Low GHG Pricing Case
- =®=2020 High GHG Pricing Case
o 0 =8=2020 Low GHG Pricing Case
|_
o
o $40
e
p)
— $30
()]
o
20 |
$10 i
$0 4—0—0—0—0—0—D—D—D—DD—-.- Lo o-Lollell
< L0 © N~ [e0) (o] o i N ™ < Lo (o] N~ [e 0] (o) o — A ™
— — — — — — AN AN AN AN AN AN AN (& [aN) [aN) ™M ™ ™ ™
o o o o o o o o o o o o o o o o o o o o
N AN AN N (V] (qV} (qV} (qV} AN AN AN AN AN AN AN (V] (V] (V] AN (qV}

A

~IvISTA




422

Greenhouse Gas Scenario Market Prices
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20-Year Levelized Greenhouse Gas Scenario Prices
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The Real Increase to Electric Market Prices

PercentiIncrease
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Average increase to market prices between 2025-2033,
as compared to the Expected Case

Weighted Avg 2025 High GHG 2025 Low GHG 2020 High GHG 2020 Low GHG
GHG Case Pricing Case Pricing Case Pricing Case Pricing Case
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Greenhouse Gas Scenario Reductions
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No Coal Plant Retirement Scenario

- Retains 12,000 MW of coal generation for the duration of the forecast

$80

$70 Expected Case: $44.18/MWh levelized
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Greenhouse Gas Emissions Increase Without Coal
Retirements

Millions of Metric Tons

deterministic case

11
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US Western Interconnect GHG emissions are reduced by 8 percent.
This is an effective cost of $87 per short ton of GHG in 2014 dollars
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State RPS’s Increased Scenario

-Assumes in beginning in 2025, states with lower RPS begin new higher standards

Wyoming
Washington
Utah B Expected Case Adds
® RPS Scenario Wind: 7,000 MW
Oregon Solar: 29,000 MW
Nevada Other: 1,000 MW
New Mexico Cost: $80 billion (2012%)
Montana
Idaho
Colorado
California
Arizona
0% 10% 20% 30% 40% 50% 60%

Renewable Energy Goal

A
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Changes to Market Prices and GHG Emissions

10%

B Reduction in Market Prices
B Reduction in GHG

8%
Added cost of RPS is equivalent to

6%  a GHG cost of $180 per short ton
(2014 dollars)

Hiil

2025 2026 2027 2028 2029 2030 2031 2032 2033

4%

Percent Reduction

2%

0%
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Conservation Avoided Costs

James Gall

Fifth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
March 20, 2013
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How to Value Conservation

{(E+PC+R)*(1+P)}*(1+L)+DC*(1+1L)

Where:

E = market energy price (calculated by Aurora, including forecasted CO, mitigation)

PC = new resource capacity savings (calculated by PRiSM)

R = Risk premium to account for RPS and rate volatility reduction (calculated by PRiSM)

P = Power Act preference premium (10% assumption)

DC = distribution capacity savings (~$10/kW-year based on Heritage Project calculation)

L = transmission and distribution losses (6.1% assumption based on Avista’s system average losses)

A
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Efficient Frontier Approach

Assumes no additional Conservation Resources

A
Market Only
. Efficient Frontier
< ®
2 O
9 ®
[
= ¢ ®
| S
O
o
; _ >
Market Capacity Risk
$44.63/ $107 0.29/
MWh kW-Yr MWh

Portfolio Cost

A
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Avoided Cost Calculation
For 1 MW Measure with Flat Delivery

$IMWh

Energy Price 44.63
Capacity Savings 13.33 < Converts $107/kW-yr to $/MWh
Risk Premium 0.29

Subtotal 58.26

10% Preference 6.19
Avoided Cost: Distribution Capacity Savings 0.88
$68.05 T&D losses 2.72
per Subtotal 9.79
L MWh Y,
2011 IRP was $104.39/MWh Analysis based on earlier draft of Market Prices

L J

AIVISTA
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Agenda

* Introductions

» Study objectives

* Analysis approach

« Summary of results

» Consistency with NWPCC Methodology



Introductions

EnerNOC Team EnerNOC Utility _Solutlons
Consulting

Ingrid Rohmund « Previously Global Energy Partners,
and before that a part of EPRI

Practice Lead,
Energy Analysis * Practice areas:

and Planning * Energy Analysis & Planning

 Program Evaluation and

Jan Borstein
Load Analysis

Project Manager
* Engineering Services

Various analysts 30 full-time consultants
« Economists/statisticians

 Engineers

' @ ENERNOC
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EnerNOC experience with potential studies

National/Regional:

EPRI National DSM Study

FERC Nat'| Assessment of DR

IEE Analysis of Codes and Standards*

Northwest: Midwest ISO EE and DR Assessment Mldwest.: )
Avista Utilities* Ameren M_lsspurl
Idaho Power Am_eren III|.n0|s
Seattle City Light* Indianapolis P&L
Portland GE* Citizens Energy
BPA Vectren

Inland P&L* lowa

Cowlitz PUD* TVA

OTECC

Northeast:
Con Edison of NY
PECO Energy

Southwest: New Jersey BPU

LADWP
State of NM
State of HI

International:
Manitoba Hydro
ECRA (Saudi Arabia)
ElectraNet (Australia)
KERI (Korea)* -




H @ ENERNOC

438

Study objectives

» Study continues Avista’s process of updating estimates of conservation
potential on a regular basis

» Specific objectives:
* Provide credible and transparent estimates of conservation potential
» Assess savings by measure or bundled measure and sector
» Support Avista’s IRP development
 Establish 2014-2015 biennial target per requirements of Washington 1-937



I Analysis Approach
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Study approach

Study results

} Review Annual Business Plans
Synthe5|ze Sensitivity analysis

Achievable potential

Establish Customer Program results Other studies
Acceptance Market acceptance rates

Technical and economic potential

Screen Measures Measure descriptions Avista program data, TRM

and Options Avoided costs NWPCC/RTF workbooks
End-use projection by segment
Project the Prototypes and energy analysis (BEST) Avista Forecast data
Baseline Codes and standards RTF data Secondary data
Base-year energy use by segment
Characterize Avista billing data Program data Energy Market Profiles
the Market RBSA and other saturation surveys Secondary data Previous study results

H @ ENERNOC

Study objectives



441

Market segmentation by rate class, 2009

Rate Number of 2009
Sector meters Electricity
Schedule(s) (customers) sales (MWh)
Residential 001 299,714 3,634,086
General Service 011, 012 46,387 738,505
Large General Service 021, 022 4,808 2,256,882
Extra Large GS — Comm. 025 12 336,047
Extra Large GS — Ind* 19 809,298
Pumping 031, 032 3,673 194,884
Total 354,613 7,969,701
Extra Large Pumping
Industrial
* ldaho 25P was included in previous CPA but for the 2013 study it 10%
has been analyzed separately from other large industrial customers. Extra Large
Commercial

4%

Q
o
Z
o
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Residential market characterization, 2009

AnnualUse Numberof Intensity % of Total

Segment (1000 MWh) Customers (kWh/HH) Usage
Single Family 2,399 168,339 14,250 66%
Multi Family 202 23,456 8,613 6%
Mobile Home 128 10,022 12,724 4%
Limited Income 906 97,896 9,251 25%
Total 3,634 299,714 12,125 100%

» Market segmentation developed using U.S.
Census American Community Survey data

Limited
» Limited Income is defined as customers with Income
. . . [+

annual income approximately two times the e
poverty level

Mobile
3%

Multi
Family
6%

n @ ENERNOC



Residential market profile, 2009

Cooling

Microwave ClOtNES s Electronics
4% _\ ..................................................... Washer 8%

Stove
12%

Second
Refrigerator
9%

.............................. Interior
........................................ Exterior Lighting
................................. Lightine o

2%

H @ ENERNOC



444

Baseline projection

Model equipment choices for replacement or new construction

Define baseline purchase shares —begin with Annual Energy Outlook shipments data
and modify for Avista data and program history

Incorporates building codes and appliance standards currently enacted

In some cases, this eliminates potential future savings, as higher efficiency option
becomes the baseline, least efficient option

I:lToday's Efficiency or Standard Assumption 1st Standard (relative to today's standard)
2nd Standard (relative to today's standard)

- @ ENERNOC

End Use Technology 2011 | 2012 | 2013 | 2014 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025
Central AC SEER 13 SEER 14

Cooling
Room AC EER9.8 | EER 11.0

Cooling/Heating |Heat Pump SEER 13.0/HSPF 7.7 SEER 14.0/HSPF 8.0
Water Heater (<=55 EF 0.90 EF 0.95
Water Heating
Water Heater (>55 gallons) EF 0.90 Heat Pump Water Heater
h Screw-in/Pin Lamps Incandescent Advanced Incandescent - tier 1 Advanced Incandescent - tier 2

Lighting
Linear Fluorescent T8
Refrigerator/2nd NAECA Standard 25% more efficient
Freezer NAECA Standard 25% more efficient

Appliances  |Dishwasher Conventional (355 14% more efficient (307 kWh/yr)

Clothes Washer Conventional (MEF 1.26 for top loader) MEF 1.72 for top loader MEF 2.0 for top loader
Clothes Dryer Conventional (EF 3.01) 5% more efficient (EF 3.17)
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Baseline projection

450,000 -

B New

400,000

350,000

* Drivers
» Market size / customer growth
* Income growth 100,000
* Avista retail rates forecast 50,000

» Trends in end-use/technology saturations 0

» Equipment purchase decisions

» Cooling and heating degree days

» Persons/household and physical home size

+ Elasticities by end use for each forecast driver

 Calibrated model to align with 2010-2012 sales and conservation program history

« Began with Sixth Power Plan measure ramp rates and adjusted to program achievements
» Baseline projection aligns with sales + program achievements
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The baseline projection (absent future conservation)

* The metric against which savings are measured. It includes:
» Current saturations of appliances, equipment, and legacy measures

» Assumptions about customer and economic growth

* Trends in fuel shares and appliance/equipment saturations

* Exogenous variables including electricity prices, income, etc.

H Cooling

M Space Heating

m Water Heating
Interior Lighting

M Exterior Lighting

W Appliances

M Electronics

M Miscellaneous

Sample Residential Projection

14,000

12,000 +

L
[ERRLRL]

10,000

8,000

6,000

Annual Use per Household (kWh)

4,000

2,000

(Use per Household )

2009 2014 2015 2018 2023 2028 2033
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Develop three levels of potential

Potential studies identify future opportunities for EE that can be achieved through
programs

Technical Potential

Theoretical upper limit of conservation, where all
efficiency measures are phased in regardless of
cost

Economic Potential

Conservation potential that includes measures
that are cost-effective

Achievable Potential

Conservation potential that can be realistically
achieved, accounting for customer adoption rates
and how quickly programs can be implemented

@ ENERNOC
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Conservation measure assessment approach

Inputs Process

EnerNOC
universal

easure list
Measure
descriptions

¥

EnerNOC measure Measure characterization
data library o
o - -

Building
simulations

Client review / ________
feedback

Client measure data
library

(RTF, TRMs, .
evaluation reports, \
etc.) S

gr=m————

Avoided costs,

discount rate, - ————— Economic
delivery losses screen



I Potential Results
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All sectors potential

« Cumulative achievable savings

potential in 2014 is 4.4 aMW

« Cumulative achievable savings

500

450

450 -+

400 -

m Achievable Potential

Economic Potential
m Technical Potential

; 350
potential in 2015 is 8.7 aMW 5 0
%ﬂ 250
:% 200
":’ 150
- 100 1
50 1 1 1 —‘I
0 =0 BN
2015 2018 2023 2028
2014 2015 2018 2023 2028 2033
Cumulative Savings (MWh)
Achievable Potential 38,726 76,352 300,112 610,600 928,320 1,271,323
Economic Potential 272,830 446,842 1,127,376 1,723,424 2,312,719 2,675,318
Technical Potential 1,173,173 1,392,531 2,374,256 3,366,522 4,122,161 4,604,718
Cumulative Savings (aMW)
Achievable Potential 4.4 8.7 34.3 69.7 106.0 145.1
Economic Potential 311 51.0 128.7 196.7 264.0 305.4
Technical Potential 133.9 159.0 271.0 384.3 470.6 525.7
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All sectors potential
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Residential potential

250

m Achievable Potential
Economic Potential
_ 200 7 m Technical Potential
=
N " N E
« Cumulative achievable savings = .
. . . 1]
potential is 1.9 aMW in 2014
(7]
. - 100 [
 Grow to 3.4 aMW in 2015 0
[=
50 r— r—
; _ mm - | .
2015 2018 2023 2028
2014 2015 2018 2023 2028 2033
Cumulative Savings (MWh)
Achievable Potential 16,247 30,197 124,161 202,569 319,277 503,671
Economic Potential 206,661 322,861 781,184 1,051,855 1,430,505 1,643,220
Technical Potential 987,175 1,070,490 1,415,574 1,557,797 1,870,448 2,071,698
Cumulative Savings (aMW)
Achievable Potential 1.9 3.4 14.2 23.1 36.4 57.5
Economic Potential 23.6 36.9 89.2 120.1 163.3 187.6
Technical Potential 112.7 122.2 161.6 177.8 213.5 236.5
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Residential achievable savings potential — top
measures

Lighting — largely CFLs (including specialty Cumulatlv.e P:chlevable
lamps), with LEDs starting to pass the cost- Potential in 2018
effectiveness test in 2015

Electronics _Appliances isc. Cooling

» Space heating savings from conversion to
gas and ductless heat pumps as well as
new programs for duct sealing and
shell/infiltration measures

« Water heating savings from conversion to
gas; also low-flow fixtures, tank/pipe
insulation

» Refrigerator and freezer recycling
* Programmable thermostats

« ENERGY STAR homes and new
construction efficiency

Interior
Lighting
55%
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Commercial & Industrial potential

« Cumulative potential in

300

250 -

m Achievable Potential

Economic Potential

2015 is 5.3 aMW E 200 — m Technical Potential
©
gﬂ 150
>
a
Z 100
o
[ =
50
0
2015 2018 2023 2028
2014 2015 2018 2023 2028 2033
Cumulative Savings (MWh)
Achievable Potential 22,478 46,155 175,951 400,188 609,043 767,651
Economic Potential 66,170 123,981 346,193 627,462 1,474,041 1,032,097
Technical Potential 185,998 322,041 958,683 1,782,838 2,251,713 2,533,019
Cumulative Savings (aMW)
Achievable Potential 2.6 5.3 20.1 45.7 69.5 87.6
Economic Potential 7.6 14.2 39.5 71.6 168.3 117.8
Technical Potential 21.2 36.8 109.4 203.5 257.0 289.2
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C&Il Conservation potential —top measures

Lighting — mix of lamps including
LEDs, various controls

HVAC — controls, economizers,
variable air volume (VAV)
ventilation

Machine drive and process — 6%
from various measures for air
compressors, fans, and pumps

Also low-flow fixtures, tank/pipe
insulation

Office equipment — efficient
servers, desktop computers, and
printers

Achievable Potential in 2018

Machine Drive

Coo:mg Space Heating
Process 2%

2%

Food Preparat
1%

Refrigeration
5%

Interior Lighting
47%

Exterior Lighting
8%
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Res, C&I Cumulative Achievable Potential Savings

(MWh)
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Conservation potential — sensitivity to avoided costs
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Supply curve for 2015 — cumulative savings

* Nearly 35 GWh of savings are low- or no-cost.

Cost of Conserved Energy ($/kWh)
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Supply curves for 2020 — avoided costs scenarios

$0.70

e Reference case 100% avoided costs
= 75% avoided costs scenario

=== 125% avoided costs scenario
== 150% avoided costs scenario I
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Consistency with the NWPCC
Methodology
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Initiative 937 Conservation Provisions

« Washington Initiative 937 approved by voters in 2006

* Requires that utilities estimate 10-year potentials

« Utility Analysis Option must be consistent with the methodology of the Northwest Power
and Conservation Council’s most recent Power Plan

» Used to set a two-year biennium conservation target
* Must be repeated every two years
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Consistency with Council Methodology

* End-use model — bottom-up

Building characteristics

Fuel and equipment saturations

Stock accounting based on measure life

Codes and standards

Existing and new vintage

Lost- and non-lost opportunities

Measure saturation and applicability

Measure savings, including HVAC interactions and contribution to peak
Ramp rates to model market acceptance and program implementation
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Consistency with Council Methodology (cont.)

* Measures
* Include nearly all in Sixth Power Plan
 Plus others. e.g., conversion of electric water heaters / furnaces to gas
» Sources for measure characterization

* RTF measure workbooks
« Avista Technical Reference Manual (TRM )
» EnerNOC databases, which draw upon same sources used by RTF

« Economic potential, total resource cost (TRC) test
» Considers non-energy benefits
» Considers HVAC interactions
* Include 10% credit based on Conservation Act
» Achievable potential — ramp rates
» Based on Council Sixth Power Plan ramps rates
» Modified to reflect Avista program history



E @ ENERNOC

465

Avista-specific items

* Avista customer characteristics

Calibrated to Avista 2009 sales by sector

Average use per customer based on actual billing data

Equipment saturations and unit energy consumption calibrated to match usage

Updated with newly available NW Residential Building Stock Assessment data, e.g.,
information on measure saturation

 Building codes and appliance standards updated as of 2012
 Avista-specific customer growth forecasts

* Avista retail rate and avoided cost forecasts

 Ramp rates adjusted to match Avista program history
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Measure reconciliation

* Develop comprehensive measure list using

* Avista existing programs and business plan

« RTF Unit Energy Savings workbooks
 Sixth Power Plan

* Previous Avista CPA

* Recent EnerNOC studies

Water heating measures

Conventional (EF 0.95)

Heat pump water heater (EF 2.3)
Solar water heater

Low-flow showerheads

Timer / Thermostat setback

Tank blanket

Drain water heat recovery
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Measure reconciliation (cont.)

e Characterization
» Description

» Costs
* Savings
* Applicability
* Lifetime
- Measure data sources | « Convert to LoadMAP format
 RTF UES measure databases » Savings as % of baseline use
» Sixth Power Plan Workbooks ¢ * Per household, scaled to match Avista
. Avista TRM calibration
- SEEM data * Per sq. ft. for C&l

* Remove non-applicable adjustments
such as storage rate

BEST simulations
EnerNOC databases
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Market adoption rates for achievable potential

» Achievable potential requires assumptions about customer acceptance and market
maturity

* Northwest Power & Conservation Council’s Sixth Power Plan Lost Opportunity ramp
rates used to develop market acceptance factors

* It is most important to focus on near-term ramp rates because studies are updated every
two years

Market Acceptance Rates based on Sixth Plan
90%

80% / EE

Dn /S

()]
o
=

| 0stOp_20yr
| 0stOp_15yr

w
2
=~

Market Acceptance Rates

| 05O p_12yr
s | 05O p_10yr

20% -
? e 0stOp_ResTV
LostOp_5yr
10% -

/ LostOp_EmergTech

0%
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Market adoption rates for achievable potential (cont.)

« Calibrated ramp rates to actual program achievements for Lighting and HVAC
measures

« Acceptance different from Sixth Power Plan rates

Market Acceptance Rates

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

HVACEquipment Acceptance Rates

—_———

==Res HVAC mature program

LostOp_20yr

1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
Year

Market Acceptance Rates

80%

70%

60%

50%
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20%
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Lighting Acceptance Rates

/

A /

/ P

‘; t%/ == Lighting CFL and LED

/ e LOStOp_5yr

1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20
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Study schedule

Presented project approach to the TAC on November 7, 2012

Delivered preliminary results in late-February 2013

Present final study results to TAC March 20, 2013

Fine-tune analysis

Draft report in April, 2013

Support the filing in August 2013 with a complete CPA report
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Ingrid Rohmund
Practice Lead
760.943.1532

irohmund@enernoc.com
Jan Borstein

Project Manager
303.530.5195
jborstein@enernoc.com

www.enernoc.com



Demand Response

Technical Advisory Committee #5
March 20t 2013
Leona Doege
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What is Demand Response
Passive:
Pricing programs....
Time-of-Use, Critical Peak Pricing, Peak Time Rebate
Active:

Direct Load Control

Combination programs......

Pricing program with

enabling technology

Qz o Q

Purpose: Reduce or shift load at certain times

2ivIsTA
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Passive Demand Response

Supporting Dynamic Pricing:

* Avista’s Billing System doesn’t allow for dynamic rates
* Q3 2014, New Billing System will be capable.
» Metering and its infrastructure would need

to be upgraded in many areas.

» Merit to the inverted tail block rate structure currently used.

“Inclining block rates can reduce energy consumption by 6 percent
in the near term and more over the long haul” (used in contrast to a flat

rate structure, Ahmad Faroqui, “Inclining toward Energy Efficiency,” Public Utilities

Fortnightly, August 2008 (http://www.fortnightly.com/exclusive.cfm?o_id=94 )

2ivIsTA
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Direct Load Control

Mass Market;:

Residential loads, electric space heat, central air-conditioning,

electric water heating, pool pumps.

Commercial Programs:
Irrigation, variety of commercial/industrial

processes. Often a 3" party aggregator is used

A

~IvISTA
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Avista’s Direct Load Control Programs

North Idaho Pilot Smart Grid Demonstration Project
« 2007-2009: Smart Thermostat Pilot Program

* 50 DLC Thermostats, 50 DLC e June 2012 — Dec 31st, 2014
Switches

* 69 Thermostats, capable of 1500
» 10 Events called ranging from 2 to
4 hours each, in both the summer
and winter seasons.

» Events are automatic ranging from
10 minutes to 24 hours, temp off-set
of 2 degrees.

» Heat Pumps, Water Heaters,
Electric Forced Air Furnaces, Air
Conditioning

 Currently in testing mode, ready for
real dispatch summer season 2013.

» Heat Pumps, Electric Forced Air
Furnaces, Air Conditioning

2ivIsTA



477

Other Avista DR Activities

2001 Western Energy Crisis
Nickel Buy Back Program

Operational issues of July 2006

Public Plea

Bi-Lateral Agreement with Industrial Customers

2ivisTA
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Knowledge Gained

DR Works as Designed

DR Builds Customer Engagement ' SN

DLC Value lies in Capacity

High Penetration of Natural Gas in Avista service area

AiISTA



Demand Response Costs (Regional Estimates from NPCC)
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Table 5-2: Demand Response Assumptions

Variable Cost or Season
Program MW Fixed Cost (hours/year limit) available
Air Conditioning
(Direct Control) 200 $60/kW-year 100 hours/year Summer
Irrigation 200 $60/KW-year 100 hours/year Summer
Space heat/\Water heat
(Direct Control) 200 $100/kW-year 20 hours/year Winter
Aggregators $150/MWh Summer +
(Commercial) 450 $70/kW-year 80 hours/year Winter

summer +

Interruptible Contracts 450 $80/kW-year 40 hours/year Winter
Demand Buyback 400 $10/kW-year §150/MWh All year
Dispatchable Standby
Generation 1.000 | $20-540/kW-year $175-300/MWh All year
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What's Next ?

Discussion of DR Options
Q&A

Thank you for your time!
Leona Doege
DSM Program Manager
(509) 495-4289

leona.doege@avistacorp.com

2ivisTA



Draft 2013 Preferred Resource Strategy

James Gall
Fifth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan

March 20, 2013
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2013 IRP Modeling Procéss

Stochastic Inputs Deterministic Inputs

Fuel Prices

Existing Resources

Fuel Availability Preferred

Resource Options

Resource Availability AU RORA . Resource
“ . Transmission
T Wholesale Electric <« Strategy
Market”
Environmental —_ -
Considerations - 500 Simulations L Avoided
|| Costs
Margins
Cost Effective T&D

Conservation AN Avista Load > Projects/Costs

Trends Forecast

Cost Effective <
Conservation
Measures/Costs

Existing \1/_1
Resources ]

New Resource
Options & Costs

A
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2011 Preferred Resource Strategy

Palouse Wind 2012

2018

2020
2018-2019
2018-2019
2023
2026/27

2029

Smart Grid/Feeder 909492+
Rebuilds

8.9 aMW in 2012 2012+

Wind (~ 42 aMW REC)

Simple Cycle CT(~ 83 MW)

Simple Cycle CT (~ 83 MW)

Thermal Upgrades (~ 7 MW)

Wind (~ 43 aMW REC)

Combined Cycle CT (~ 270 MW)

Combined Cycle CT (~ 270 MW)

Simple Cycle CT (~ 46 MW)

Distribution Feeder Upgrades (13 aMW by 2031)
Conservation (310 aMW by 2031)

* Early estimate to be verified by third party and does not include regional savings from NEEA




DRAFT

484

Annual Energy Position
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Winter Single Hour Peak Position
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Summer Single Hour Peak Position
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Washington Energy Independence Act Compliance

D20 - oo
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e Requirement
0
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2030
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2014
2015
2016
2017
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2020
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Assumes conservative estimate of Kettle Falls with 75 percent capacity factor
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Load Forecast Scenarios
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PRiSM Obijective Function

L Linear program solving for the optimal resource strategy to meet
resource deficits over the planning horizon.

= Model selects its resources to reduce cost, risk, or both.

Minimize: Total Power Supply Cost on NPV basis (2014-2054 with
emphasis on the first 14 years of the plan)

Subject to:

i Risk Level

" Capacity Need +/- deviation

| Energy Need +/- deviation

| Renewable Portfolio Standards

- Resource Limitations and Timing

A

~IvISTA
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Efficient Frontier

= Demonstrates the trade off between cost and risk

= Avoided Cost Calculation

Short-Term

Market Capacity
’ Need

¢
| Least Cost Portfolio

Risk

Find least cost portfolio
at a given level of risk

Least Risk Portfolio

»
>

D e " Cost
Market + Capacity + RPS + Risk = Avoided Cost

A
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Natural Gas Turbines Cost/Risk Tradeoffs

Ignoring size constraints
All gas peaking turbines are

“nearly” the same cost/risk
and will have to be
compared in an RFP
process near acquisition

Recip.
Engines

Aero CT
Hybrid
CT

Risk

Cost

A

~IvISTA
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Natural Gas Turbines Cost/Risk Tradeoffs

Includes size constraints

Recip.
Engines

2ivisTA
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Efficient Frontier ($millions)
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Efficient Frontier- Percent Change
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Draft 2013 Preferred Resource Strategy
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Draft 2013 Preferred Resource Strategy

Resource Winter Peak Energy
(MW) Capability

(@MW)
SCCT 2019 88 69
Rathdrum CT Upgrade 2021 2 6
SCCT 2023 46 40
SCCT 2026 78 62
CCCT 2026 281 245
SCCT 2029-32 79 69
Generation Total 574 491
Conservation 2014-33 199 147
Demand Response 2022-30 20 0

Distribution Efficiencies 2014-16 <1 <1
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Conservation Forecast
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= Cost (Millions)
== | cvelized $/MWh
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Avista Greenhouse Gas Emissions

5.0 0.50
4.5 Short Tons (Avg) 0.45
«n 4.0 =4=Short Tons per MWh 4040 §
c
9 3 w_ 035 E
= 30 - & —+ — — = = — = = 4 = = - = 4T = 1 - 1 030 )
2 o
A2 & 2 B R R B R E B EEEEERER®ER B om iBFIIN
c c
|9 20 - & —+ = - = = - = = 4 = = - = = - = 1 - 1 020 |9
+ T
o I " I B R EBEE BB E B EE B E B E B B IBEEEE
o
(‘/__) 10 - - 4 - 4 @ = 4 - - 4 - = 4 - = - = = - 4 010 on
o5 - 4+ —+ - - - = - - = - = = - = & - = - - 1 005
0.0 -
< 6O O 0 OO0 O 4 AN M < 1O O 00 00 O 14 AN M
™~ = - d d 4 N N N AN N N N N N N OO 0 M
O O O O O O O O O O O 0O OO 0O oo o o o o
AN AN AN AN AN AN AN &N N N N N N N N N N N N v

Includes generating resources under Avista control




500 DRAFT
Draft 2013 PRS Capital Requirements (and Conservation
Expense)
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Power Supply Cost Forecast (Range)
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Resource Strategy Scenarios

James Gall
Fifth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan

March 20, 2013
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Scenario Modeling Status Update

= Scenarios still in progress
= Conservation
= Stochastic carbon pricing (and other CO, related scenarios)
= Colstrip scenarios

» These will be presented at the Sixth TAC meeting on June 19,
2013

A

~IvISTA



505 DRAFT

Efficient Frontier ($millions)
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Portfolios Along the Efficient Frontier

DRAFT

] Risk Level

Nameplate (MW)

CCCT

SCCT

Wind

Solar

Other Renewables

Coal (sequestered)

Other

Market

Plant Upgrade

Demand Response
Total

Change in Cost (2028)
Change in Risk (2028)

PRS
270
278

574

High

549

575

-1.0%
11.0%

Medium
High
270

251

626

1.4%
-3.5%

Medium
540
190
165

21.3%
-19.4%

Medium
Low
270

149

99

75.8%
-35.9%

Low
270
51
350
50
295

80
15
1,110

109.6%
-53.1%
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2011 PRS Scenario

2012

2018

2020
2018-2019
2018-2019
2023
2026/27
2029
2012+
2012+

Wind (~ 42 aMW REC)

Simple Cycle CT(~ 83 MW)

Simple Cycle CT (~ 83 MW)

Thermal Upgrades (~ 7 MW)

Wind (~ 43 aMW REC)

Combined Cycle CT (~ 270 MW)

Combined Cycle CT (~ 270 MW)

Simple Cycle CT (~ 46 MW)

Distribution Feeder Upgrades (13 aMW by 2031)
Conservation (310 aMW by 2031)

DRAFT




DRAFT

508

2011 IRP PRS

= With a lower load forecast and the passage of the biomass bill in
Washington, the 2011 PRS overbuilds the needs for the 2013 IRP
timeframe

* The adjusted 2011 PRS portfolio is 5.7% higher NPV and lowers
power supply risk by 14%- the higher cost is due to overbuilding
the expected demand requirements
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25% Washington RPS by 2025 Scenario

= The Washington Energy Independence Act (1-937) requires
15% of Washington retail sales to be from renewables by 2020

= This scenario evaluates the costs and benefits if the goal is
changed to 25% by 2025

D00 [ --mmm oo oooolooolooooooooooooo

180 | s palouse Wind mmm Kettle Falls e ———

Average MW

2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
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25% Washington RPS in 2025 — Scenario Results

= Hydro upgrades to Long Lake and Monroe Street (148 MW)
could meet most of the incremental RPS requirement

= Assuming these resources provide winter capability and
summer needs are met by market, this strategy would lower
SCCT needs need by 93 MW

= The 2028 cost is 3.7% higher than PRS and risk is 1.8% lower

180 F--- Purchases mmmm Prior Year RECS .- -
= New Resources ™ Palouse Wind

160 - et Folle oo Upnaredee 0T

= Kettle Falls == Hydro Upgrades
************ <— Hydro upgrades

NN
NS
o O

100 f------o--
80 f------eo-

Average MW

60
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National Renewable Portfolio Standard Scenario

= |f the federal government passed legislation requiring renewable
generation (i.e. National RPS), this scenario addresses the
change in resource strategy and potential costs

= This scenario assumes 10% of load is met by renewables by
2020, then 15% by 2025, and 20% by 2030

= All Avista owned hydro generation would be netted from load to
reduce the required quantity of “RECs” — any hydro upgrades
would be netted against load rather than receive a REC credit

= For modeling purposes, no banking is assumed and average
hydro is used for “hydro netting”
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National RPS Scenario Renewable Requirements (aMW)

| 5015 5020 2025 203 2033

Average Load 1,067 1,125 1,180 1,2391,285
Average Hydro 495 481 481 481 481
Net Load 572 644 699 759 805
RPS % 0% 10% 15% 20% 20%
RPS Required 0 64 105 152 161
Palouse Wind 40 40 40 40 40
Kettle Falls 42 43 43 42 43
Total Existing RECs 82 83 83 82 83

RECs Required 0 0 22 69 78
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National RPS Scenario Portfolio Results

= Will require 230 MW of new wind capacity

= Hydro upgrades are not economic without a REC credit
= No other resources change within the Expected Case

= 20 vyear NPV increases 3.4% over the Expected Case

= 2028 Power Supply Costs are 4% higher and risk is 2.8% lower
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Load Forecast Scenarios Impact to Net Position
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Load Scenario Results

] Load Forecast

Medium

Nameplate (MW) PRS Low Low High
CCCT 270 270 270 270
SCCT 278 32 91 408
Wind - 0 0 0
Solar - 0 0 0
Other Renewables - 0 0 0
Coal (seq) - 0 0 0
Other - 0 0 0
Market - 0 0 0
Plant Upgrade 6 6 6 6
Demand Response 20 15 20 20

Total 574 323 387 704
Change in Cost (2028) -5.3% -3.7% 3.4%

Change in Risk (2028) -0.1% -0.5% -0.4%
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High Planning Margin Study (Less Market Dependence)

= This scenario adds more capacity resource need earlier in the
study horizon and at a higher quantity, similar to a high load
growth scenario

= New resources would be required by the end of 2016 rather
then the end of 2019

= Requires 117 MW of additional capacity to be built (assumes
met with peaking natural gas resource)

= Result 2.9% higher NPV, 2028 cost is 3.5% higher, risk level is
similar to the PRS
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Tipping Point Analyses

= Assumes no government incentives

= Find capital cost where resource would join a similar risk
portfolio structure as the PRS

= Solar: $430 per kW ($3,500 per kW modeled)

= Solar suffers from providing no winter peak capacity, thus
competes on an energy basis only (with little energy)

= |GCC Coal w/ sequestration: $750 per kW ($6,000 per kW
modeled)

= Nuclear: $2,150 per kW ($7,000 per kW modeled)

= Nuclear and Coal has high O&M cost, if those costs were
lowered a higher capital cost could be afforded
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Avista’s 2013 Electric Integrated Resource Plan

Technical Advisory Committee Meeting No. 6 Agenda
Wednesday, June 19, 2013
Conference Room 428

Topic Time Staff
1. Introduction 9:30
2. 2013 Final Preferred Resource Strategy  9:35 Gall
3. Break 10:15
4. Portfolio Scenario Analysis 10:30 Gall
5. Lunch 12:00
6. Net Metering and Buck-a-Block 1:00 Kalich
7. Break 1:30
8. Action Plan 1:45 Lyons
9. 2013 IRP Document Introduction 2:15 Kalich

10. Adjourn 3:00
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2013 Preferred Resource Strategy

James Gall, Senior Power Supply Analyst
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Renewable Requirements Met
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Efficient Frontier Analysis
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Preferred Resource Strategy

Resource Bythe End of Nameplate (MW) Energy (aMW)
Year
Simple Cycle CT 2019 83 /6
Simple Cycle CT 2023 83 76
Combined Cycle CT 2026 270 248
Rathdrum CT Upgrade 2028 6 )
Simple Cycle CT 2032 50 46
Total 492 453
Efficiency Improvements Bythe End of Peak Reduction Energy (aMW)
Year
Energy Efficiency 2014-2033 221 164
Demand Response 2022-2027 19 0
Distribution Efficiencies 2014-2017 <1 <1
Total 240 164
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Resource Capital Requirements

Year Investment Year Investment
2014 0.0 2024 91.6
2015 0.0 2025 0.0
2016 0.0 2026 0.0
2017 0.0 2027 421.7
2018 0.0 2028 97.0
2019 0.0 2029 2.4
2020 85.8 2030 0.0
2021 0.0 2031 0.0
2022 0.0 2032 0.0
2023 0.0 2033 83.6
2014-23 Total 85.8 2024-33 Totals 696.2

AivisTAa
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Conservation Supply Curve

$500 3
$400 ® Conservation Supply Curve o
* Expected Case Conservation ;
< $300
=
=
o $200
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™’ -
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9 average megawaitts

Note: excludes fuel switching and pumping programs; not grossed up for line-losses.
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Cost of Conservation
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=o=Energy Savings (aMW)
=¢+=Spending (millions $)
—4—evelized Cost ($/MWh)

A’

Energy Avg Levelized
Savings | Spending Cost
Years (@MW) |[(millions $)| ($/MWh)
1997-2007 6.12 $7.58 $14.32
2008-2012 10.22 $19.89 $21.92
2014-2023 7.41 $21.58 $32.18
2024-2033 8.20 $49.51 $66.93
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Greenhouse Gas Em

Forecast
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Power Supply Cost Index Forecast (2012s)
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Portfolio Scenario Analysis

James Gall, Senior Power Supply Analyst



Scenarios

« Efficient Frontier Analysis

« Carbon Pricing

« Conservation

* Load Growth

* Resource & Policy Specific Portfolios
« Colstrip
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Portfolio Mix at Alternative Risk Levels

Nameplate (MW) PRS High Risk  Medium Medium Medium

High Risk Risk Low Risk
CCCT 270 - 270 270 540 540
SCCT 299 566 296 216 100 68
\Wind - - - 30 50 350
Solar - - - - - -
Biomass - - - - - 50
Coal (seq) - - - - - -
Hydro Upgrade - - - - - -
Thermal Upgrade 6 6 6 85 85 80
Demand Response 19 20 20 8 12 17
Total (excluded DSM) 594 592 592 609 788 1,104
20-yr Levelized Cost (mill) $358.4 $357.9 $357.9 $362.3 $367.0 $396.0
2028 Power Supply Stdev (mill) $65.7 $74.0 $64.4 $60.5 $54.1 $40.2
2033 Greenhouse Gas Emissions
(millions of metric tons) 3.2 2.9 3.4 3.4 3.9 3.8

AivisTAa
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Carbon Pricing Effect to Efficient Frontier

$100 Mil | |
® Expected Case
Carbon Pricing Scenario
Carbon Pricing Scenario (Inc Conservation)
>
g $75 Mil o PRS (Ce 1rbo.n Pricing) .
N . PRo Higher Conservation
_Z PRS (Expected Case: arbon Pricing)
o
= 0
"
2 $50 Mil '. B
@) o
o ®
Q
®
8 °
®
$25 Mil
$300 Mil $350 Mil $400 Mil $450 Mil $500 Mil

20yr levelized annual powersupplyrev. req.



Carbon Pricing Scenario- Least Cost

Strategy

Peaking Technology Switches to Higher Efficient Turbines

Portfolio

20-Yr Power Supply Levelized Cost

Expected Case

Carbon Pricing

Scenario
PRS $358.4 $367.3
PRS w/ Higher Conservation $365.0 $377.8
Carbon Pricing Scenario- LC RS $364.7 $374.5

Portfolio

2028 Power Supply Cost Standard

Deviation
Expected Case  Carbon Pricing
Scenario
PRS $65.7 $72.6
PRS w/ Higher Conservation $63.9 $70.3
Carbon Pricing Scenario- LC RS $61.0 $63.6
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Conservation Avoided Cost Scenarios

« Change cost effective point of conservation

20 Year Avoided Cost for Conservation is
$67.91/MWh

Avoided Cost 20 Year Delta
Percentage aMW aMW

75% 139 -25
100% 154 -10
Expected Case (110%) 164 0
125% 184 +20

150% 201 +37
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Conservation Avoided Cost Scenarios
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Load Growth Sensitivities

Winter Peak Position
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Load Growth Scenarios: Resource Selection

High Growth

Low Growth Medium Low

10

2014

Growth

2015

2016

2017

2018

2019

83 MW SCCT|

150 MW SCCT]

2020

2021

2022

6 MW Upgrade

92 MW SCCT

2023

83 MW SCCT]

90 MW SCCT|

2024

2025

2026

270 MW CCCT

270 MW CCCT

270 MW CCCT

270 MW CCCT]

2027

50 MW SCCT]

92 MW SCCT

2028

6 MW Upgrade

2029

6 MW Upgrade

50 MW SCCT

2030

2031

2032

2033

50 MW SCCT|

50 MW SCCT]

Demand Response (MW)

19

1

20

20

Conservation (aMW 164 142 147 175
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Resource Strategies from Policy Changes

PRSHigher WA St. National RPS Higher 2011 PRS
RPS Capacity
Margins
CCCT 270 270 270 270 540
NG Peaker 299 249 296 435 187
Wind - - 203 - 120
Solar - - - - -
Biomass - - - - -
Coal (seq) - - - - -
Hydro Upgrade - 148 - - -
Thermal Upgrade 6 6 6 6 -
Demand Response 19 10 20 8 -
Total (Excluding Conservation) 594 683 795 718 847
20-yr Levelized Cost (millions) $354.8 $360.3 $365.3 $364.2 $373.9
2028 Power Supply Stdev (millions) $65.7 $64.8 $63.6 $65.8 $54.0
2033 Greenhouse Gas Emissions 3.2 3.2 3.3 3.4 3.
(millions of metric tons)

11
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Resource Specific Portfolios

percentchangefrom PRS - risk
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Colstrip Scenarios

* No Colstrip Resource Strategy Scenario
— Colstrip is removed from portfolio beginning in 2018
— No costs/benefits included due to its removal

* Regional Haze Program Scenario

— Assumes Colstrip #3 & #4 must install SCR or shut
down in 2027

— SCR costs are expected to be $105 million (Avista
share) plus $560k each year in O&M or $8.39/MWh
total cost levelized

AivisTAa
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Resource Strategy Without Colstrip

Resource By the End Nameplate (MW) Energy (aMW)
of Year
Combined Cycle CT 2017 270 248
Simple Cycle CT 2020 50 46
Simple Cycle CT 2023 50 46
Combined Cycle CT 2026 270 248
Simple Cycle CT 2026 51 47
Simple Cycle CT 2029 55 951
Simple Cycle CT 2032 50 46
Total 797 733
Efficiency Improvements Bythe End Peak Reduction Energy (aMW)
of Year
Energy Efficiency 2014-2033 221 164
Demand Response 2022-2027 20 0
Distribution Efficiencies 2014-2017 <1 <1
Total 241 164
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Colstrip Scenarios: Levelized Cost
Comparison
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m== Colstrip Reduction

mmm Other Resources
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Power Supply Cost Index Comparison

200
180
160
140
120
100

powersupplycostindex
N B O
o o O O

o

.~...¢... <><><><><><><><>
SO
yﬁv*JF!«V’* 0000000000
——Historical
<~ Forecast
=®-Forecast without Colstrip
» — (9P 0 N » ~ (ap] 0 N (@) — (4P ] T N (@) -~ (ap]
(@)) o o o o o oy — — ~— ~ (qV| AN AN AN (q\| ™ (9]
®» o o o (@) o o o o o o o o o o o o o
~ (Q\| AN AN (Q\ (Q\| AN AN AN (Q\ (Q\| (Q\| AN AN (q\ (Q\| (Q\| AN



18

548

2027-33 Colstrip SCR Analysis
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Net Metering and Buck-A-Block

Clint Kalich

Sixth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
June 19, 2013
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Avista’s Net Metering Customers
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Avista Buck-A-Block Program
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Solar Energy Subsidies
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GHG Reduction Optiin Costs ($/Ton)

Renewable Portfolio Standards are Least Efficient, by Far

Increased RPS *

Mandatory Coal Retirements

High Carbon Price

Medium Carbon Price

Low Carbon Price
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2013 IRP Action Plan

John Lyons

Sixth Technical Advisory Committee Meeting
2013 Electric Integrated Resource Plan
June 19, 2013
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Generation Resource Related Analysis

« Spokane and Clark Fork River hydro upgrade options in
the 2015 IRP.

« Evaluate potential locations for the natural gas-fired
resource for 2019, including environmental reviews,
transmission studies, and potential land acquisition.

« Continue participation in regional IRP and regional
planning processes and monitor regional surplus
capacity and continue to participate in regional capacity
planning processes.

* Provide status update on the Little Falls and Nine Mile
hydroelectric project upgrade progress.

AivisTAa
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Generation Resource Related Analysis

« Commission a demand response potential and cost
assessment of commercial and industrial customers.

« Continue monitoring state and federal climate change
policies and report work from Avista’s Climate Change
Council.

« Review and update the energy forecast methodology to
better integrate economic, regional, and weather drivers
of energy use.

« Develop short-term (up to 24-months) capacity position
report.

AivisTAa
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Energy Efficiency

« Work with NPCC, the Washington Utilities and
Transportation Commission, and others to resolve
adjusted market baseline issues for setting energy
efficiency target setting and acquisition claims in
Washington.

« Study and quantify transmission and distribution
efficiency projects as they apply to 1-937 goals.

« Update processes and protocols for conservation
measurement, evaluation and verification.

AivisTAa
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Transmission and Distribution Planning

« Work to maintain the Company’s existing transmission
rights, under applicable FERC policies, for transmission
service to bundled retail native load.

« Continue to participate in BPA transmission processes
and rate proceedings to minimize costs of integrating
existing resources outside of Avista's service area.

« Continue to participate in regional and sub-regional
efforts to establish new regional transmission structures
to facilitate long-term expansion of the regional
transmission system.

AivisTAa
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2013 IRP Chapters

« Executive Summary

 Introduction and Stakeholder Involvement
« Loads & Resources

« Energy Efficiency

« Policy Considerations

* Transmission & Distribution

* Generation Resource Options

 Market Analysis

* Preferred Resource Strategy

* Action Items
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Loads & Resources

 The 2013 IRP energy forecast grows 1.0 percent per year,
replacing the 1.4 percent annual growth rate from the last IRP.

* Peak load growth is slower than energy growth at, at 0.84
percent in the winter and 0.90 percent in the summer.

» Auvista’s first long-term capacity deficit is in 2020; the first
energy deficit is in 2026.

« Palouse Wind became operational December 13, 2012.

« Kettle Falls qualifies for the Washington State Energy
Independence Act beginning in 2016.

» This IRP meets all I-937 mandates over the next 20 years with
a combination of qualifying hydro upgrades, Palouse Wind and
Kettle Falls.

AivisTA
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Energy Efficiency

« This IRP includes a Conservation Potential Assessment
of the Company’s Idaho and Washington service
territories.

« Current Company-sponsored conservation reduces retalil
loads by nearly 10 percent, or 115 aMW.

« Auvista evaluated over 3,000 equipment options, and over
1,700 measure options covering all major end use
equipment, as well as devices and actions to reduce
energy consumption for this IRP.

AivisTAa
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Policy Considerations

 The 2013 IRP does not include a federal cap and trade
or greenhouse gas emissions tax in its Expected Case
because there is no policy development underway in a
regulatory context.

« The impact of potential greenhouse gas policies are
addressed through scenario analyses.

« The plan anticipates specific regulatory policies to
reduce greenhouse gas emissions.
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Transmission & Distribution

 Avista continues to participate in regional planning forums.

* The Spokane Valley Reinforcement Project includes both
station update and conductor upgrades.

* Alarge upgrade project is under construction at the Moscow
substation to maintain adequate load service and a Noxon
substation rebuild project is in the design phase.

« Five distribution feeder rebuilds are complete since the last
IRP; six additional rebuilds are planned for 2014.

» Significant generation interconnection study work at Thornton
and Lind stations continues.

AivisTAa
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Generation Resource Options

* Only resources with well-defined costs and operating
histories are in the PRS analysis.

« Wind, solar, and hydro upgrades represent renewable
options available to the Company; future RFPs might
identify competing renewable technologies.

« Renewable resource costs assume no extensions of
state and federal incentives.

« This IRP models battery storage technology as a
resource option for the first time in an Avista IRP.

« Upgrades to Avista's Spokane and Clark Fork River
facilities are included as resource options.

AivisTAa
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Market Analysis

« (Gas and wind resources dominate new generation
additions in the West.

« Shale gas continues to lower gas and electricity price
forecasts.

« A growing Northwest wind fleet reduces springtime
market prices below zero in many hours.

« Federal greenhouse gas policy remains uncertain, but
new EPA policies point towards a regulatory model
rather than a cap-and-trade system.

* Lower natural gas prices and lower loads have reduced
greenhouse gas emissions from the US power industry

by 11 percent since 2007. -
AivisTAa
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Market Analysis continued

« The Expected Case forecasts a continuing reduction to
Western Interconnect greenhouse gas emissions due to
coal plant shut downs brought on by EPA regulations.

« Coal plant shut downs have similar carbon reduction
results as a cap-and-trade market scheme, but have the
advantage of not causing wholesale market price
disruptions.

10
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Preferred Resource Strategy

« Avista’s first anticipated resource acquisition is a natural
gas fired peaker by the end of 2019 to replace expiring
contracts and growing loads.

* A combined cycle combustion turbine replaces the
Lancaster Facility when its contract ends in 2026.

* The selection of natural gas-fired peaking units is due
primarily to their smaller size better fitting Avista’'s
modest resource deficits.

« The Preferred Resource Strategy includes demand
response programs for the first time.

« Conservation offsets projected load growth by 42
percent through the 20-year IRP timeframe. -
AivisTAa
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Preferred Resource Strategy continued

« Conservation spending ($711 million) exceeds new

generation resource capital spending ($696 million) over
the 20-year plan.

« The Colstrip coal plant remains a viable and cost-

effective resource throughout the planning horizon, even
under scenarios most adverse to the plant.
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June 23 TAC

May 2013 — internal draft released at
Avista

June 2013 — external draft released to
the TAC
August 2013 — final editing and printing

August 31, 2013 —final IRP
submission to Commissions and
distribution to TAC

Remaining 2013 IRP Schedule

June 19, 2013 TAC meeting

June 21, 2013 Management review of
Internal Draft 2013 IRP complete

June 26, 2013 distribution of Draft
2013 IRP to TAC participants

July 24, 2013: External review by TAC
complete

August 30, 2013: 2013 IRP
documents sent to the Idaho and
Washington Commissions

August 31, 2013: 2013 IRP available
to public, including publication on the
Company’s web site

AivisTAa
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2013 Integrated Resource Planning Work Plan

This Work Plan is submitted in compliance with the Washington Utilities and Transportation
Commission’s (UTC) Integrated Resource Planning (IRP) rules (WAC 480-100-238). It
outlines the process Avista will follow to develop its 2013 Electric IRP. The Company’s 2013
Electric IRP will be filed with Washington and Idaho Commissions by August 31, 2013.
Avista uses a public process to solicit technical expertise and feedback throughout the
development of the IRP through a series of public Technical Advisory Committee (TAC)
meetings. Avista held the first TAC meeting for the 2013 IRP on May 23, 2012.

The 2013 IRP process will be similar to those used to produce the previous four published
plans. AURORA*™ will be used for electric market price forecasting, resource valuation, and
for conducting Monte-Carlo style risk analyses. AURORA*™" modeling results will be used to
select the Preferred Resource Strategy (PRS) using Avista’s proprietary PRiSM model. This
tool is used to determine how to fill future capacity and energy (physical/renewable) deficits
with new resources using an efficient frontier approach to evaluate quantitative portfolio risk
versus portfolio cost while accounting for environmental laws and regulations. Qualitative
risks will be evaluated in separate analyses. The process timeline is shown in Exhibit 1 and
the process to identify the PRS is shown in Exhibit 2.

Avista intends to use both detailed site-specific and generic resource assumptions in its
development of the 2013 IRP. The assumptions are based on a combination of Avista’'s
research of similar technologies, engineering studies, and the Northwest Power and
Conservation Council’s Sixth Power Plan. This plan will study renewable portfolio standards,
energy storage, environmental costs, sustained peaking requirements and resource
adequacy, energy efficiency programs, and demand response. The IRP will develop a
strategy that meets or exceeds both the renewable portfolio standards and greenhouse gas
emissions regulations.

Avista intends to test the PRS against several scenarios and potential futures. The TAC
meetings will be an important factor to determine the underlying assumptions used in the
scenarios and futures. The IRP process is very technical and data intensive; public
comments are welcome, however input and participation will be needed in a timely manner
for appropriate inclusion into the process so the plan can be submitted according to the
tentative schedule outlined in this Work Plan.

Topics and meeting times may change depending on the availability of Company staff and

requests for additional topics from the TAC members. The tentative timeline and agenda
items for Technical Advisory Committee meetings follows:

e TAC 1-May 23, 2012: Powering Our Future game, 2011 Renewable RFP, Palouse
Wind Project update, 2011 IRP acknowledgement, Energy Independence Act
compliance and forecast, and 2013 IRP Work Plan discussion.

e TAC 2 (Day 1) — September 4, 2012: Palouse Wind Project tour.

2|Page



575

TAC 2 (Day 2) — September 5, 2012: Avista renewable energy credit planning
methods, energy and economic forecasts, 2012 Shared Value Report, generation
options, and Spokane River Assessment.

TAC 3 — November 7, 2012: Peak load forecast, reliability planning, Colstrip discussion,
energy storage technologies, modeling, and energy efficiency.

TAC 4 — February 6, 2013: Electric and natural gas price forecasts, transmission
planning, resource needs assessment, and market and portfolio scenario development.

TAC 5 — March 20, 2013: Draft PRS, review of scenarios and futures, and portfolio
analysis

TAC 6 —June 19, 2013: Review of final PRS and action items.

3|Page
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2013 Electric IRP Draft Outline

This section provides a draft outline of the major sections in the 2013 Electric IRP. This
outline will be updated as IRP studies are completed and input from the Technical Advisory
Committee has been received.

1.
2.
3

Executive Summary

Introduction and Stakeholder Involvement
Loads and Resources

a. Economic Conditions

b. Avista Energy & Peak Load Forecast

c. Load Forecast Scenarios

d. Avista’s Resources and Contracts

e. Reliability Planning and Reserve Margins
f. Resource Requirements

Energy Efficiency and Demand Response
a. Conservation Potential Assessment

b. Demand Response Opportunities

c. Washington State Energy Independence Act
Policy Considerations

a. Environmental Concerns

b. State and Federal Policies
Transmission Planning

a. Avista’s Transmission System

b. Future Upgrades and Interconnections

c. Transmission Construction Costs and Integration
d. Efficiencies

Generation Resource Options

a. New Resource Options

b. Avista Plant Upgrades

Market Analysis

a. Marketplace

b. Fuel Price Forecasts

c. Market Price Forecast

d. Scenario Analysis

Preferred Resource Strategy

a. Resource Selection Process

b. Preferred Resource Strategy

c. Efficient Frontier Analysis

d. Avoided Costs

e. Portfolio Scenarios

f. Tipping Point Analysis

10. Action Plan

a. 2011 Action Plan Summary
b. 2013 Action Plan

4|Page
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Exhibit 1: 2013 Electric IRP Timeline

Task
Preferred Resource Strategy (PRS)
Finalize energy forecast

Identify regional resource options for electric market price

forecast

Identify Avista’s supply & conservation resource options
Finalize peak load forecast

Update AURORA*™P database for electric market price
forecast

Finalize datasets/statistics variables for risk studies
Energy efficiency load shapes input into AURORA*™P
Final transmission study due

Select natural gas price forecast

Finalize deterministic base case

Base case stochastic study complete

Finalize PRiSM model

Develop efficient frontier and PRS

Simulation of risk studies “futures” complete

Simulate market scenarios in AURORA™P

Evaluate resource strategies against market futures and
scenarios

Present preliminary study and PRS to TAC

Writing Tasks

File 2013 IRP work plan

Prepare report and appendix outline
Prepare text drafts

Prepare charts and tables

Internal draft released at Avista
External draft released to the TAC
Final editing and printing

Final IRP submission to Commissions and distribution to TAC

Target Date

July 2012
September 2012

September 2012
September 2012
October 2012

October 2012
October 2012
December 2012
December 2012
December 2012
January 2013
January 2013
January 2013
February 2013
February 2013
March 2013

March 2013

August 2012
October 2012
April 2013

April 2013

May 2013

June 2013
August 2013
August 31, 2013

5|Page
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Exhibit 2: 2013 Electric IRP Modeling Process

Stochastic Inputs Deterministic

Existing Resources

Fuel Prices Preferred
Resource Options
Fuel Availability AURORA Resource
“Wholesale Electric Transmission
Resource Availability > Market” h Strate gy

Ceryand 500 Simulations
Emission Pricing \ - Avoided ”
b 4 7l Costs [&
e
Resource & Mid-Columbia
Portfolio Prices
Margins
"
Cost Effective T&D
Conservation Avista Load =5 Projects/Costs
Trends Forecast
N\ PRiS M o’ "
Existing i ‘Avista Portfolio” ™ Cost Effective
Resources h 4 ( > Conservation
Energy, Efficient Frontier » Measures/Costs
«| Capacity S
7| &RPS -
ElRnGEs _ New Resource
\/ Capacity Options & Costs
Value
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EXECUTIVE SUMMARY

Avista Corporation (Avista) engaged EnerNOC Utility Solutions (EnerNOC) to conduct a
Conservation Potential Assessment (CPA). The CPA is a 20-year conservation potential study to
provide data on conservation resources for developing Avista’s 2013 Integrated Resource Plan
(IRP), and in accordance with Washington Initiative 937 (1-937). The study updates Avista’s last
CPA, which EnerNOC performed in 2011. The 2011 CPA used 2009, the first year for which
complete billing data was available at the time, as the base year. This update kept 2009 as the
base year for the analysis, and calibrated the model used for the assessment to align with actual
sales and conservation program achievements for the years 2010-2012.

Study Objectives
The study objectives included:

e Conduct a conservation potential study for electricity for Washington and Idaho. The study
accounted for:

o Impacts of existing Avista conservation programs
o Impacts of codes and standards

o Technology developments and innovation

o The economy and energy prices

e Assess and analyze cost-effective conservation potentials in accordance with the Northwest
Power and Conservation Council's (NPPC) Sixth Power Plan methodology and Washington | -
937 requirements.

e Obtain supply curves showing the incremental costs associated with achieving higher levels
of conservation and stacking efficiency resources by cost of conserved energy.

e Analyze various market penetration rates associated with technical, economic, and achievable
potential estimates.

Definitions of Potential

¢ Technical potential is defined as the theoretical upper limit of conservation potential. It
assumes that 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. Examples of measures that make up technical potential for electricity in
the residential sector include:

o High-efficiency heat pumps for homes with ducts

o Ductless mini-split heat pumps for homes without ducts
o Heat pump water heaters

o LED lighting

Technical potential also assumes the adoption of every other available measure, where
applicable. For example, it includes installation of high-efficiency windows in all new construction
opportunities and furnace maintenance in all existing buildings with furnace systems. These
retrofit measures are phased in over a number of years, which is longer for higher-cost and
complex measures.

EnerNOC Utility Solutions Consulting iii
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Executive Summary

Economic potential represents the adoption of all cost-effective conservation measures.
In this analysis, cost-effectiveness is measured by the total resource cost (TRC) test, which
compares lifetime energy and capacity benefits to the incremental cost of the measure. If the
benefits outweigh the costs (that is, if the TRC ratio is greater than 1.0), a given measure is
considered in the economic potential. Customers are then assumed to purchase the most
cost-effective option applicable to them at any decision juncture.

Achievable potential takes into account market maturity, customer preferences for
energy-efficient technologies, and expected program participation. Achievable potential
establishes a realistic target for the conservation savings that a utility can hope to achieve
through its programs. It is determined by applying a series of annual market adoption factors
to the economic potential for each conservation measure. These factors represent the ramp
rates at which technologies will penetrate the market. To develop these factors, the project
team reviewed Avista’s past conservation program achievements and program history over
the last five years, as well as the Northwest Power and Conservation Council (NPCC) ramp
rates used in the Sixth Plan. Details regarding the market adoption factors appear in
Appendix D.

Study Approach

To execute this project, EnerNOC used a bottom-up analysis approach as shown in Figure ES-1.
The analysis involved the following steps.

1.
2.

5.

Held a meeting with the client project team to refine the objectives.

Performed a market characterization to describe sector-level electricity use for the residential
and non-residential (commercial and industrial) sectors for the base year, 2009. This step
drew upon the market characterization from the 2011 CPA, but updated the characterization
to incorporate new information from the Northwest Energy Efficiency Alliance (NEEA) 2012
Residential Building Stock Assessment (RBSA), EnerNOC’s own databases and tools, and
other secondary data sources such as the American Community Survey (ACS), Northwest
Power and Conservation Council (NPCC), and the Energy Information Administration (EIA).

Developed a baseline electricity use projection by sector, segment, and end use for 2009
through 2033. The baseline projection is the “business as usual” metric, without new utility
conservation programs, against which energy savings from conservation measures are
compared. The baseline projection includes the impacts of known codes and standards, as of
2012 when the study was conducted, including the Energy Independence and Security Act
(EISA) lighting standards, which phase in during 2012—2014, and the 2010 appliance
standards. This baseline projection process incorporates the changes in market conditions
such as customer and market growth, income growth, Avista’s retail rates forecast, trends in
end-use and technology saturations, equipment purchase decisions, consumer price
elasticity, and income and persons per household.

Identified and characterized conservation measures. Measures to include and data to
characterize them were drawn from the Regional Technical Forum measure workbooks, the
Sixth Plan, Avista’s business plan, its technical reference manual, and EnerNOC's own
measure database.

Estimated three levels of conservation potential: 7echnical, Economic, and Achievable.

We used EnerNOC'’s Load Management Analysis and Planning tool (LoadMAP™) version 3.0 to
develop both the baseline projection and the estimates of conservation potential. EnerNOC
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.

Details of the approach as well as the data sources used in the study appear in Chapter 2.

enernoc.com
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Figure ES-1 Overview of Analysis Approach
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Market Characterization

During 2009, Avista served 354,615 residential, commercial, industrial, and pumping customers
with a combined electricity use of approximately 8,862 GWh. The study segmented these
customers by state and rate class as shown in Table ES-1 and Table ES-2. In addition, the
residential class was segmented by housing type and income (single family, multi-family, mobile
home, and low income). The low-income threshold for purposes of this study was defined as
200% of the Federal poverty level.

For this study, the project team decided not to explicitly model the conservation potential for
pumping customers, which represent 2% of load, but instead to use the NPCC Sixth Plan
calculator to estimate pumping potential. Results of that calculation appear in Chapter 4.
Potential for rate class 25P was also estimated outside of the LoadMAP framework, and thus 25P
sales are not included in Table ES-2.

Table ES-1  FElectricity Sales and Peak Demand by Rate Class, Washington 2009

Sector / Rate Class Rate Schedule(s) Nl:nn;?::s()f zzgfeilféw;i)ty D:ﬁ‘:g: dP?l\aIII:N)
(customers)

Residential 001 200,134 2,452 710
General Service 011, 012 27,142 416 64
Large General Service 021, 022 3,352 1,557 232
Extra Large Commercial 025C 9 266 134
Extra Large Industrial 025l 13 614

Pumping 031, 032 2,361 136 10
Total 233,011 5,440 1,150

EnerNOC Utility Solutions Consulting \%
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Table ES-2  Electricity Sales and Peak Demand by Rate Class, Idaho 2009

Sector / Rate Class Rate Schedule(s) Nuzziz:r:\:::)t ers Zts)ta)lf-)efl(e“;t‘;ilc}:;y Dezr:::: dpfl\a/::lv)
Residential 001 99,580 1,182 283
General Service 011,012 19,245 323 61
Large General Service 021, 022 1,456 700 115
Extra Large Commercial 025C 3 70
Extra Large Industrial 025I 6 196 140
Pumping 031, 032 1,312 59 4
Total 121,602 2,530 603

Note: Excludes sales to rate class 25P.

Within each segment, energy use was characterized by end-use (e.g., space heating, cooling,
lighting, water heat, motors, etc.) and by technology (e.g., heat pump, resistance heating,
furnace for space heating).

Figure ES-2 presents the residential end-use breakout in terms of intensity, kwWh/household-year,
by segment for Washington and Idaho combined. Space heating is the largest single use in all
housing types, accounting for 29% of residential use overall. In three of the four segments,
appliances are the second largest energy consumer, followed by water heating and then interior
lighting. The exception is multi family housing, where water heating is the second largest end
use while appliances are the third largest end use, due to a high saturation of electric water
heating compared with the other segments. Across all housing types, interior and exterior
lighting combined represents 14% of electricity use in 2009. Electronics, which includes personal
computers, televisions, home audio, video game consoles, etc., is 8% of residential electricity
usage. The miscellaneous end use includes such devices as furnace fans, pool pumps, and other
plug loads (hair dryers, power tools, coffee makers, etc.).

Figure ES-2 Residential Intensity by End Use and Segment (kWh/household, 2009)
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; 10,000 Water Heating
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Figure 3-6 displays the breakdown of energy use by segment within the C&I sector. Lighting is
the largest single energy use across all of the commercial buildings, accounting for 34% of
energy use, followed by HVAC with 27% of use. For the extra large industrial customers,
machine drive and process loads dominate, together accounting for 64% of energy use.

Vi enernoc.com
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Figure ES-3 C&I Electricity Consumption by End Use and Segment (2009)
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This market characterization is further detailed in Chapter 3.

Conservation Potential Results

All results below show cumulative potential, indicating how a measure installed in one year
continues to provide savings in subsequent years through the end of its useful measure life.
Incremental annual results appear in Appendix E. Figure ES-4 and Table ES-3 summarize the
achievable potential. The C&I sector accounts for the about 55% of the savings initially, and over
time its share of savings grows to around 60%.

Figure ES-4 Cumulative Achievable Potential by Sector (MWh)
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Table ES-3  Cumulative Achievable Potential by State and Sector (MWh)

| o | o5 | 2018 | 2023 | 2028 | 2033

Washington Achievable Cumulative Savings (MWh)

Residential 15,091 29,603 100,792 172,576 266,751 369,293
c&l 19,927 40,930 123,755 256,653 392,186 543,380
Pumping 1,402 3,237 8,742 10,535 10,535 10,535
Total 36,420 73,770 233,289 439,764 669,472 923,208
Washington Achievable Cumulative Savings (aMW)

Residential 1.7 34 11.5 19.7 30.5 42.2
C&l 2.3 4.7 14.1 29.3 44.8 62.0
Pumping 0.2 0.4 1.0 1.2 1.2 1.2
Total 26.6 50.2 76.4 105.4

T e T T T

Idaho Achievable Cumulative Savings (MWh)

Residential 6,757 13,183 46,795 79,385 125,347 177,826
C&I 8,863 16,427 53,214 124,987 192,518 261,813
Pumping 618 1,426 3,852 4,642 4,642 4,642
Total 16,238 31,036 103,861 209,014 322,507 444,281
Idaho Achievable Cumulative Savings (aMW)

Residential 0.8 15 53 9.1 14.3 20.3
C&I 1.0 1.9 6.1 14.3 22.0 29.9
Pumping 0.1 0.2 0.4 0.5 0.5 0.5
Total 11.9 23.9 36.8 50.7

I m 2018 | 208 | 208 | 2033 |

Washington and Idaho Achievable Cumulative Savings (MWh)

Residential 21,848 42,786 147,588 251,961 392,098 547,119
C&l 28,790 57,357 176,969 381,640 584,703 805,193
Pumping 2,020 4,663 12,593 15,177 15,177 15,177
Total 52,657 104,806 337,150 648,778 991,979 1,367,490

Washington and Idaho Achievable Cumulative Savings (aMW)

Residential 2.5 4.9 16.8 28.8 44.8 62.5
C&l 33 6.5 20.2 43.6 66.7 91.9
Pumping 0.2 0.5 1.4 1.7 1.7 1.7
Total 6.0 12.0 38.5 74.1 113.2 156.1

Viii enernoc.com
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Figure ES-5 presents the residential cumulative achievable potential in 2018 by end use. We note
the following:

Lighting, primarily the conversion of both interior and exterior lamps to compact fluoresce nt
lamps in the first few years, followed by LEDs for exterior lighting stating in 2015 and for
interior lighting starting in 2017, represents 70,446 MWh or 47% of savings. Utility programs
and other market transformation programs have made customers accepting of new lighting
technologies, and thus these technologies are relatively well accepted by consumers.

Water heating is the next highest source of achievable potential. As discussed above, water
heating provides the largest economic potential, but the market for heat pump water heaters
remains immature, and thus the uptake of this technology is limited in the near term.
Although conversion to gas water heating is a mature technology and readily accepted,
customers may be unable to convert at the time of replacement due to timing issues or other
considerations.

Space heating provides 20% of achievable potential mainly due to electric furnaces being
converted to gas units, and resistance heating being displaced by ductless heat pumps.

Figure ES-5 Residential Cumulative Achievable Potential by End Use in 2018

Appliances Electronics Miscellaneous
3% 6% /_ 1% Cooling
3%

Interior Lighting Water Heating
38% 24%

As shown in Figure ES-6, the primary sources of C&I sector achievable savings in 2018 are as
follows:

Interior and exterior lighting, comprising lamps, fixtures, and controls, account for 64% of
C&I sector achievable potential. Not only is economic potential high for lighting measures,
but they are more readily accepted and implemented in the market than many other, higher
cost and more complex measures.

Office Equipment, which is the second largest portion of this sector’s achievable potential
(11%)

Water heating and Ventilation each provides 6% of the total savings
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Figure ES-6 C&I Cumulative Achievable Potential Cumulative Savings by End Use in 2018
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Table ES-4 summarizes the potential, by state and for the overall service territory, for selected
years. For pumping and rate class 25P, only achievable potential was calculated. Economic and
technical potential for these two relatively small rate classes were assumed to be equal to
achievable potential. Figure ES -7 presents this information graphically.

Key findings related to cumulative conservation potentials are as follows.

o Achievable potential, for the residential, commercial, and industrial sectors is 100,143
MWh or 11.4 aMW for the 2