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BEFORE THE PUBLIC UTILITY COMMISSION
OF OREGON

DOCKET NO.LC 48

In the Matter of PORTLAND GENERAL
ELECTRIC COMPANY 2009 Integrated REPLY COMMENTS
Resource Plan.

INTRODUCTION

Pursuant to the ALJ Prehearing Conference Memorandum dated July 8, 2010,
Portland General Electric (PGE) submits these comments in response to the
approximately thirty-two parties who commented on the 2009 Integrated Resource Plan
(IRP). We appreciate the interest parties have shown in our IRP. Many of these parties
participated in some or all of the nine PGE workshops conducted over the past nearly two
years, and several submitted initial comments on our draft IRP filed in September 2009.
Thetr collective contributions have helped us refine our IRP and resulting Action Plan.

We have organized our response to address those areas for which Intervenors
express common interests including Action Plan items (Boardman emissions controls and
Cascade Crossing), load growth (including energy efficiency), fuel price forecasts,
emissions regulation, and analytical approach.! Accordingly, we have structured our
response into the following sections:

Executive Summary

Boardman

Cascade Crossing _
Resource Needs, including Load Growth and Energy Efficiency
Fuel Price Forecasts

Wind Integration

Power Purchase Agreement Market Reliance (proposed by some
commentators)

Renewable Portfolio Standards Compliance

Fuel Emissions (including Carbon regulation compliance and costs)
Portfolio and Risk Analytics Considerations

! Some of the parties submitted unusually long and detailed comments. While we believe that we have
addressed all material comments in this Reply, we note that our silence on a particular point raised in the
parties’ initial comments should not necessarily be construed as a concession that we feel the point is valid.
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L Executive Summary

a. Boardman

The vast majority of comments concerned PGE’s proposed actions with regard to
the Boardman generating plant. A broad spectrum of parties supported PGE’s
recommended future operating plan for Boardman that contemplated ceasing coal-firing
operation by the end of 2020 as described in the IRP Addendum and hereafter referred to
as “BART I1.” Implementation of BART II was contingent upon Environmental Quality
Commission (EQC) approval of PGE’s petition to amend the Oregon Regional Haze
Plan. On June 17, 2010, the EQC denied PGE’s petition and directed the Oregon
Department of Environmental Quality (DEQ) to commence a rulemaking to determine
other alternatives for amending the Oregon Regional Haze Plan. On June 28, 2010, DEQ
released a preliminary proposal that would provide three new options for installing
emissions controls at Boardman. PGE submits an analysis of those options in these
Reply Comments.

Our analysis shows that the new DEQ options either cannot be implemented for
operational or regulatory reasons or they offer an extremely poor outcome for our
customers in terms of cost and risk. PGE has proposed an alternative to the DEQ options
(called “BART IIT”) which represents a balanced and reasonable outcome that will
benefit both the environment and our customers. Our BART Il proposal modifies the
BART II proposal included in our IRP Addendum to capture additional interim control
benefits substantially reflecting DEQ’s suggested control options.

PGE’s BART III proposal ceases coal-fired operations at Boardman in 2020 and
implements the more stringent reductions called for in the DEQ options at a cost to our
customers of $103 million above PGE’s original BART II proposal, while retaining the
core objectives of reducing customer rate impact and providing more time for a
transition. PGE requests that the Commission acknowledge its BART IIl proposal as
being least cost and least risk and the best option for the company and its customers.

Implementation of our BART III proposal must be contingent on EQC approval.
Should the EQC not accept our BART III proposal, then PGE requests that the
Commission acknowledge the only remaining realistic and responsible proposal that
DEQ has allowed us: installation of all DEQ-recommended BART and Reasonable
Progress controls and operation of the plant on coal until 2040 or beyond (BART I).

PGE’s BART III proposal is not contingent on resolution of the EPA’s new
Maximum Achievable Control Technology (MACT) standards or the pending litigation
(brought by Sierra and others). We recognize the risk remains that the outcome of either
MACT or the pending litigation could require PGE to install controls at Boardman
similar to those required under DEQ’s BART I proposal to operate the plant through
2040 under the current Regional Haze Plan. We request that the Commission
acknowledge that it is prudent for PGE to proceed with its BART Il proposal despite
these risks. :
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b. Cascade Crossing

PGE also received several comments regarding the Cascade Crossing
Transmission Project. This project responds to the Commission’s concurrence with the
Company that additional transmission capacity is needed to support acquisition and
development of renewable resources and its directive to “work with BPA and others to
develop transmission capacity over the Cascades.” Portland General Electric Company,
Docket LC 33, Order No. 04-375 at 12 (July 20, 2004). While PGE’s need for additional
transmission to access resources on the east side of the Cascades has grown, BPA has
virtually no available long-term firm transmission that would allow PGE to access these
resources. The need for this transmission facility has been confirmed by the fact that
PGE has received interconnection requests for approximately 2300 MW of winter
generating capacity, at least half of which is from third parties. This level of interest far
exceeds the anticipated capacity of a single-circuit 500 kV facility, making it apparent
that the development of the double-circuit configuration is the most prudent course of
action.

The need for Cascade Crossing does not depend on the continued operation of
Boardman or its replacement with another generating facility. For example, even if
Boardman were to cease operations and no additional generation was developed at that

:gite, PGE would still need to construct a line capable of transmitting 19074 MW to
satisfy the remaining interconnection requests in PGE’s queve. In addition even
considering conservative assumptions about BPA’s future {ransmission rates and taking
.into account current operational limitations Cascade Crossing presents a better

- .operational and economic option for PGE’s customers. It will also enhance PGE’s and
- the region’s electric grid reliability.

Therefore, given PGE’s need to access new generation to meet its customers’
energy demand reliably and cost effectively; the amount of pending interconnection
requests from third-parties; and the requirement to meet the State’s Renewable Energy
Standard, construction of Cascade Crossing as a new double circuit transmission line is a
prudent investment for our customers.

C. Other Comments

Other substantive comments offered by parties provide no persuasive grounds for
the Comunission to decline to acknowledge PGE’s Action Plan. The parties’ concerns
regarding PGE’s load forecast are wrongly focused on (i) the low load growth in the last
decade and (ii) regional load data that include areas with substantially different load
growth characteristics than PGE’s largely urban service territory. Moreover, any
disagreement with PGE’s load forecast does not significantly alter PGE’s future need for
additional resources, as much of the need is driven primarily by the expiration of existing
supply contracts.
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Several intervenors commented that the gas price forecast used in PGE’s 2009
IRP was too high compared to more recent forecasts that have been released. We
acknowledge that gas price forecasts released in mid-April show a decline. We recognize
that gas price forecasts, like gas prices themselves, change over time and those changes
can be dramatic. In the span of roughly a decade we have seen long-term gas forecasts
swing from relatively inexpensive to very expensive and back again resulting in the high
price volatility recognized in the natural gas market. Each of these changes in the long-
term forecasts was based on research and information about developing and future supply
and demand. However, each time we have seen a forecast for tight or abundant gas
supply, the forecast has proven incorrect within a few years. We therefore must be
careful to avoid making planning decisions based on a gas forecast of either “cheap and
abundant forever” or “scarce and really expensive forever.” History has shown that
inevitably new facts and information emerge, driving supply and demand to find a new
equilibrium that can cause both the future outlook and actual gas prices to change.

In the context of this IRP, there are further grounds for a cautious approach. Gas
price risk is highly asymmetric in a number of unfavorable ways for both PGE and its
retail customers. There is a clear limit to how low natural gas prices can go, bounded by
the cost of extraction and transportation. Current forecasts therefore have little downside
risk because prices are relatively low today and price reductions cannot exceed the price
floor set by extraction and transportation costs. Moreover, PGE’s reliance on natural gas
serves to increase its exposure to the risk of higher-than-forecast gas prices. In particular,
in the case of a 2015 Boardman closure, approximately 55% of our erergy resource mix
would consist of natural gas. PGE’s exposure to higher than forecast gas prices would
become substantial. Accordingly, we believe that the Commission should be cautious

_about allowing the current optimism regarding natural gas prices to unduly influence our
approach to resource planning.

2. Boardman

a. Background

PGE submitted its IRP Addendum to seek acknowledgement of a revised Action

'Plan based on a new preferred portfolio — Boardman through 2020 (BART II). The new
portfolio was prepared in response to a request from several IRP stakeholder groups that
we consider a portfolio in which we terminate coal-fired operations at Boardman in 2020
to meet emissions requirements under the federal Clean Air Act Regional Haze Rules.
Our proposal to cease coal-fired operations twenty years early is especially notable given
that the Boardman plant performs within the top quintile for coal plant efficiency (based
on heat rates) within the U.S., is younger than about three-quarters of the U.S. coal fieet,
and is a large and low-cost baseload resource in PGE’s generating fleet. We believe our
proposal, if implemented, would set a precedent that could help shape a national strategy
for power plant emissions reductions.

REPLY COMMENTS OF PORTLAND GENERAL ELECTRIC - PAGE 4




PGE’s BART II proposal offered several advantages to the limited alternatives
available under existing environmental rules (either installing emissions controls and
running the plant to 2040 or shutting the plant down in 2014):

e when compared to both the 2014 and 2040 options, it mmimlzed both costs and
rate impacts to our customers;

* when compared to the 2014 and 2040 options, it offered a more reasonable
transition period that would allow PGE to consider a broader range of
replacement supply options for Boardman;

e when compared to a 2014 closure, it avoided undermining PGE’s ability to
maintain system reliability;

e when compared to a 2014 closure, it avoided a large accelerated amortization of
the existing investment basis in the Boardman plant;

e when compared to a2 2014 closure, it provuied time for an orderly transition for
employees and the community;

e when compared to a 2040 closure, it avoided significant expenditures for
reasonable progress regional haze controls;

e when compared to a 2040 closure, it ceased 100% of all plant coal-related
emissions 20 years sooner than originally planned; and,

e when compared to a 2040 closure, it avoided potential CO, compliance exposure
in the years after 2020 when initially mild proposed carbon regulation, becomes
more costly, reflecting increasing CO; reduction targets.

Shortly before filing the IRP Addendum, PGE submitted a petition to the EQC to
amend the Oregon Regional Haze Plan (BART II Petition). We explained in our IRP
Addendum that EQC approval of the BART II Petition was necessary for PGE to
implement its Boardman through 2020 portfolio. On June 17, 2010, the EQC denied
PGE’s petition and directed the DEQ to commence rulemaking to determine other
alternatives to the current BART/RP requirements in the Regional Haze Plan. On June
28, 2010, DEQ released a preliminary proposal for informal comment that would provide
three proposed new options in addition to the existing BART I requirements.

Our analysis shows that the new DEQ options either cannot be implemented for
operational or regulatory reasons or offer an extremely poor outcome for our customers
in terms of cost and risk. Accordingly, PGE has proposed an alternative to the DEQ
options (BART III) which represents a balanced and reasonable outcome that will benefit
both the environment and utility customers and meet all BART and Reasonable Progress
Requirements. We describe the DEQ options and PGE’s alternative option below and
provide portfolio analysis of the results. We also respond to additional issues related to
Boardman that were raised in parties’ initial comments.

b. Description of DEQ Options

DEQ is proposing three new options as amendments to its existing Regional Haze
Rules. These rules implement the federal requirement that Oregon develop a Regional
Haze Plan for submittal to EPA and approval into the State Implementation Plan. The
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regional haze plan must include a determination of Best Available Retrofit Technology
(BART) for each BART-eligible source in the state that emits any air pollutant which
may reasonably be anticipated to cause or contribute to visibility impairment in any
mandatory Class I area. 40 CFR § 51.308(e)(1)(if). The BART determination specifies
emissions limits but does not mandate what controls must be installed to meet those
emisstons limits. We provide below DEQ’s description of the controls it believes would
be required under each of its new proposed options. We also provide DEQ’s assumptions
as to closure dates. While neither the DEQ nor EQC has the authority to set a closure
date for the Boardman Plant, PGE can volunteer to accept a premature closure, which
DEQ is then required to take into account in determining BART.

i.  DEQ Option 1(DEQ 2020)

This option requires installation of new low-nitrogen oxide (NOXx) burners with a
modified overfire air control system in 2011 at an overnight capital cost of $32.8 million;
installation of sulfur dioxide (SO3) controls consisting of semi-dry flue gas
desulfurization (dry scrubbers) in 2014 at an overnight capital cost of $289.9 million; and
installation of selective non-catalytic reduction (SNCR) in 2014 at an overnight capital
cost of $12.2 million. This option assumes that the plant would cease coal-fired
operations in 2020.

ii. DEQ Option 2 (DEQ 2018)

This option requires the same low NOx burner system in 2011 and SNCR controls
in 2014, but replaces the dry scrubbers in 2014 with a Dry Sorbent Injection system (DSI)
- at an overnight cost of $22.6 million with yearly operation and maintenance (O&M) of
' $12.4 million. This option assumes that the plant would cease coal-fired operations in

2018.

iii,  DEQ Option 3 (DEQ 2015)

This option requires the same low NOx burner system in 2011, but does not
require the installation of SO, scrubbers, SNCR or DSI. This approach is based on a
federal requirement to install BART controls within five years of approval of the state
regional haze plan. Oregon’s 2009 Regional Haze Plan is expected to be approved by the
EPA in late 2010 or early 2011. If PGE chooses not to install any SO, BART controls,
federal rules would require the Boardman plant to shut down in five years, or by late
2015 or early 2016.

All of the DEQ options also include installation of mercury controls at a capital
cost of $7.7 million.

The following tables show the control options and their respective capital and

O&M costs, timing and heat rate impacts: Overnight capital costs are in nominal doliars,
O&M costs are in $2010, and all are 100% share:
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- . . Overnight Ing, Var, & f oo et
: . . y : Incremental Heat Rate::
Controls. - . . F In-Service Year -7} Capital Cost - osMmir.@ | - :
ERSTIS o | (rominai sum):|Fxed OBMNT| “ggy cp | Impact ()
Low NOx Burners f OFA July 2011 Spring 2010 1 § 3281% 071% Nedfigible
Mercury Control July 2812 Spring 2010 | § 7718 041 8% 5.6 | Megligible
Lower-sulfur Coat July 2014 NA $ - 3 - 5 1.5 Nane
DS| via SBC + Lowsr-sutfur Coal July 2014 Summer 2012 | § 2618 031% 124 Q.1
Semi-Dry FGD (Scrubber with Fabric Filter) July 2014 Spring 2011 | § 280818 221% 4.3 1.4
SNCR July 2014 Spring 2013 | § 1221% 0313 3.0 | Negligible
I_S_CR July 2017 Spring2014 | § 18011% 041% 2.3 0.7

" ContralsiClo: plions*
| -oEazez0 |
ropossdy | DEQ OpL 1]

. Controls e PGE 2020 BART] - DEQ:2015.. | . DEQ 2018
Controls. e Il {Addendum). | “{DEQ Opt. 3} | :(DEQ Opt. 2)

Low NOx Bumers / OFA X X X

X X
|Mercury Control X X

Lower-sulfur Coal
DSI via SBC + Lower-sulfur Coal
Semi-Dry FGD (Scrubber with Fabric Filter}
SNCR

ISCR

* Dates for iRP analysis purposes are at year-end.

C. The DEQ Options Cannot be Implemented

On July 30, 2010, PGE submitted comments to DEQ offering corrections to
technical and methodological flaws in DEQ’s analysis supporting its options. See PGE
DEQ Comments (attached hereto as Aftachment 1). While we believe that DEQ shares
our intention of seeking an appropriate alternative to implementation of full controls and
continued operation of the Boardman Plant through 2040, we believe the agency has
reached a number of invalid conclusions that render all three of the new options
unworkable.

Option 1, which anticipates that coal-fired operations would cease in 2020, would
require installation of the flue gas desulfurization scrubbing at roughly $290 million for
only a few years of operation and, thus, is simply too expensive for our customers. In
fact, the analysis we present below shows that it is the single most expensive option
proposed.

Option 2, which anticipates that coal-fired operations cease in 2018, requires the
installation of DSI. However, DSI has not shown to be technically feasible under EPA
requirements because it has not been instalied and operated successfully on a long-term
basts for a boiler as large as the Boardman Plant at the SO; reduction levels envisioned.
See, PGE DEQ Comments at 9-10. In addition, as a result of proposed regulatory
changes, it appears that a DSI system cannot be permitted under new DEQ emergency
rules governing fine particulate matter (PM; s} at the SO, reduction levels envisioned.
See, PGE DEQ Comments at 10-12. Alternatively, even if the DSI were permittable, the
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DEQ BART analysis does not take into account any additional controls that might be
needed to meet the PM; s emergency rules. See, PGE DEQ Comments at 13.

Option 3 suffers from the same shortcomings of the Sierra® proposal to close
Boardman in 2014 it will perform only somewhat better than 2014 does on a cost basis
while it does not allow sufficient time to put a long-term replacement resource in place.
The average time to construct a CCCT is six to seven years, and as we discuss in detail in
Section 7 of these Reply Comments, we simply cannot know whether we will be able to
purchase firm energy and capacity for replacement power or, if we can, whether it will be
offered at an affordable price. Further, Option 3 does not provide the additional time for
non-wind renewable markets time to mature as do the options with later closures. Simply
put, DEQ’s Option 3 is a plan that is costly and more risky for our customers. It also does
not allow sufficient transition time for plant employees and the Boardman community.

We note that Sierra, the strongest advocate for a 2014 closure, has supported
coal plant closures in 2020 and even later in other states. For example, according to a
Sierra Club press release, Sierra Club applaunded an announcement that the City of Los
Angeles would eliminate the use of coal by 2020. See, Attachment 2 at 1. Another Sierra
Club press release expresses support for coal use through 2027 in neighboring Pasadena.
Id. at 2. In Texas, Sierra Club's Lone Star Chapter issued this statement regarding Austin
Energy's coal-powered plant: "'...Sierra Club agree[s] that we can and must get out of the
coal plant by 2020, noted Public Citizen's Matthew Johnson who served on the [Austin
Generation Resource Planning] Task Force." Id] at 3-4. In May, when UNC-Chapel Hill
announced it would phase out coal use at its co~generation plant by 2020, "Beyond Coal"
national director Bruce Nilles described the move as a "remarkable step.” Id. at 5. Also,
earlier this year, according to a McClatchy news report, Mr. Nilles is reported to
generally favor a 2030 phase-out date for coal. /d. at 6-8. It is unclear why Sierra is
supportive of reasonable transition dates for coal plants in other areas but continues to
push for an unrealistic and risky timeline in Oregon with apparently scant concern about
the economic impacts on Oregon ratepayers and the Boardman community.

In addition to the implementation barriers described above, DEQ Options 1 and 3
(and Option 2 ~ to the extent additional controls ar¢ needed to meet the PM; s emergency
rules) will result in unnecessarily sharp near-term rate increases for our customers

d. PGE’s BART HI Proposal is Better in Terms of Cost, Risk and
Environmental Impacts

In our DEQ Comments, we have offered the new alternative BART II proposal to
address key provisions of the Regional Haze rules and the BART guidelines to
accomplish a reasonable 2020 closure of the Boardman Power Plant. Qur alternative
proposal modifies the 2020 proposal included in our JRP Addendum to capture additional
interim control benefits, substantially reflecting DEQ’s concerns and suggested control
options for its Option 2. Specifically, we propose operation on reduced sulfur coal, low-
NOx burners, modified overfire air ports and SNCR through 2020 with a pilot study of

? PGE provides a list of abbreviations used to identify parties in Appendix A.
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DSI technology. Contingent on the results of pilot testing, PGE would commit to
meeting a 0.4 Ib SO,/MMBtu limit through 2020 using DSI. If this option is considered
BART, DEQ would need to provide a procedure for establishing an alternative SO, limit
based on the testing. The limit would be adjusted if PGE’s pilot testing demonstrated that
operation of DSI could not reach 0.4 1b SO./MMBtu, when operating in conjunction with
SNCR and the mercury controls, without resulting in an increase in the hourly capacity to
emit particulate matter or triggering Prevention of Significant Deterioration (PSD) for
PM 5 (assuming the same level of operation currently reflected in the Boardman Plant’s
plant site emission limits).

Put differently, PGE proposes to adopt the DEQ Option 2 set of emissions
controls while operating somewhat longer than DEQ proposes, inclusive of SO;
reductions via DSI to the higher of 0.4 Ib SO,/MMBtu or the level prior to which PM; 5 is
triggered. PGE’s plan retains the best aspects of both the new DEQ Option 2 and PGE’s
original 2020 proposal by adopting ALL of the additional emissions reduction controls
that DEQ recommends in their Option 2 proposal AND maintaining the important
advantages for our customers and allow consideration of improved renewables
penetration and diversity that the additional time brings. It is a plan that is both less
costly and less risky, while providing an improved opportunity for long-term
environmental advantages and a reasonable transition time for the plant employees and
local communities.

e. Description of New Portfolios

For purposes of portfolio analysis, we have added four new portfolios: DEQ2015
{DEQ Option 3), DEQ2018 (DEQ Option 2}, DEQ2020 (DEQ Option 1) and a new
PGE2020 BART III proposal. We have also eliminated two portfolios found in the
Addendum that are no longer under consideration: the Boardman portfolios that propose
closures in 2011 and 2017. All other previous portfolios remain the same. (unless
Oregon CO2 Goal portfolio or otherwise indicated, all portfolios operate Boardman until
~ 2040, and all except for the Oregon CO, Compliance Portfolio install all required BART
I controls). Below, we describe the new generating resources included in the portfolios,
in the order that the portfolios are modeled®. The portfolios are:

1. Market

Natural Gas

Wind

Diversified Green

Diversified Thermal With Wind

Bridge (2015) to IGCC in Wyoming (2019)
Bridge (2015) to Nuclear in Idaho (2019)
Diversified Green with On-Peak Energy Target

el A -

* See the IRP Addendum for 2 description of the portfolios that have not been changed.
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9. Diversified Thermal with Green (BART I)

10. Boardman through 2014

11. Oregon CO; Goal

12. PGE 2020 (BART II)

13. Diversified Green with Wind in Wyoming

14. Diversified Thermal with Green, no Boardman Lease.

15. DEQ 202(} (Option 1) Similar to Portfolio 9, but with Boardman operating through
2020 and excluding Boardman BAL lease. We replace Boardman with a 441-MW
CCCT in 2021. SCCTs are added in 2017 (51 MW) and 2019 (196 MW). A 4-year
PPA is added in 2017 to balance capacity with other portfolios until a CCCT is added
in 2021.

16. DEQ 2018 (Option 2) Similar to Portfolio 9, but with Boardman operating through
2018 and excluding Boardman BAL lease. We replace Boardman with a 441-MW
CCCT in 2019. SCCTs are added in 2017 (112 MW) and 2019 (136 MW).

17. DEQ 2015 (Option 3) Similar to Portfolio 9, but with Boardman operating through
late 2015/early 2016 and excluding Boardman BAL lease. We replace Boardman with
~a441-MW CCCT in 2016. For modeling purposes, this additional CCCT acts as a
proxy for a bridge PPA until construction of a replacement resource; however this
modeling necessity does not reflect the execution risk of PPA availability and price
discussed later in these Reply Comments. SCCTs are added in 2017 (5IMW) and
2019 (196 MW).

18. PGE 2020 (BART III) For generating resources, same resource mix as Portfolio 15
- above. ‘

f. The New Portfolio Analysis shows that PGE’s 2020 Proposal is the Best
Qutcome for Customers

Using the methodology and metrics described in the IRP and Addendum we
conducted a new portfolio analysis and have summarized the resulis below.

i Efficient Frontier Chart for all Portfolios
The chart below shows how the new portfolios we have added perform against the
backdrop of the existing portfolios. This chart captures the chief cost and risk aspects of

our deterministic cost and risk analysis and represents 70% of our overall portfolio
scoring.
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As shown in the Scenario Analysis figure above, PGE’s BART II and BART Il
portfolios outperform all of the new DEQQ options. It is bot# less costly and less risky
than these options.

ii. Scoring Results for all Portfolios

Next we show our scoring graph for both the prior and new portfolios which
incorporate the additional stochastic, reliability and diversity considerations. The full
scoring grid is included as Attachment 3.
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This table and the accompanying graph show how the portfolios perform in rank
order and lead to the following observations:

First, new portfolios perform as we would expect them to given their
characteristics as compared to the IRP Addendum candidate portfolios. That is, among
early closure options, portfolios that keep Boardman open longer perform better, except
for DEQ Option 1, which adds a very costly layer of additional controls.

Second, PGE’s BART I proposal is a top-performing portfolio among
Boardman early closure portiolios, just after our BART IT proposal.

Third, the best performing BART I portfolios continue to be the best back-up
plans if we are not able to obtain approval for BART III. For instance, Diversified
Thermal with Green outperforms all of the DEQ options.

Performance of New Portfolio Options Only

Finally, we isolate below the comparative controls cost and portfolio performance
of the three new DEQ options and our BART I proposal, along with the BART II
proposal submitted in our IRP Addendum which we retain for comparison purposes. The
variable component of the operations and maintenance cost is based on an 85% capacity

factor for the plant.
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* Dates for IRP analysis purposes are at year-end.,

** To be confirmed/adjusted based on 2011 testing. Must avoid triggering PM2.5 standard & avoid impacting mercury cantrols perffarmance,
Note: DEQ 2¢40 {BART 1) is modeled in several IRP portfolios, this best-pedorming pertfolio is Diversified Thermal with Green.

This table reinforces our finding that on both a cost and a combined cost and risk
basis, PGE’s BART III is the best proposal. The BART I proposal, based on the
- Diversified Thermal with Green portfolio, when including the risk considerations, is the
most attractive and most viable back-up option. As stated at the start of this section, we
also do not believe any of the new DEQ options can be implemented, for differing
reasons, such as not being permittable, cost-effective or executable without an
unacceptable and currently unknown level of risk.

g Rate Impacts

Finally, while an IRP is not a ratemaking proceeding, rate impacts to our
customers over the next decade clearly matter, particularly given the difficult economic
climate in which we currently find ourselves. The following, which was earlier presented
to the DEQ Fiscal Advisory Committee, shows how seemingly small differences in

_ lifecycle net present value revenue requirements can magnify into fairly significant
customer rate impacts between 2011 and 2021 as compared to Boardman through 2040
without BART Controls. It should also be noted that these rate impacts are strictly
Boardman-related and ignore other rate impacts (fuel cost increases, other resource
additions, RPS compliance, O&M, etc.) that would be in addition to those resulting from
the Boardman actions. '
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- Rate impact v

Controliclosure

ST . 'DEG
PGE. .- }. ' DEQ .
22020 1 2015 (DEtznoéix. 2y
C{BARTI). | (DEQ Opt. 3} o
Avg. Increase
2011-2021 (%) 1.6% 3.9% 3.2% 2.4% 4.6% 3.2%

Single Highest Year 2021/ 2016/ 2019/ 2024/ 2017/ 2017/

Increase (Year / %) 5.4% 74% 6.8% 54% 6.7% 5.1%
Cumulative Nominal

Impact by 2021

($Millions) $345 %824 $677 $516 $958 $667

This life-cycle analysis includes the following:

Revenue requirement (capital recovery, incremental fixed and variable
O&M, incremental fuel cost differences due to heat rate / capacity
changes) from new emissions controls, based on remaining life until
closure year

Revenue requirement (capital recovery, fixed O&M, fuel) for a
replacement resource (likely), based on a 30-year book life

Acceleration of current investment and capital additions of the Boardman
plant from 2011 to the closure year

Revenue requirements for all new plant additions should include salvage
costs, property taxes, and a return based on current tax rates and PGE’s
regulated cost of capital
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The table above shows the following impacts:

We show the average rate increase between 2011 and 2021, the latest year in
which a replacement resource is placed in service for the early closure options. Given
that these are equivalent to a permanent rate increase of the magnitude shown overan 11
year period, the increase percentages are not immaterial. Of these, the increase for
BART I is the smallest for the options available to us. To put a finer point on impacts
that are muted by averaging, we show the largest single rate increase and the year it takes
place.

We also show near-term financial impacts in terms of additional cumulative costs
to customers through 2021 compared to continuing to operate Boardman without
additional controls except those required for mercury emissions. Note that these options
range from a low of about $500 million incremental cost for PGE’s BART 11l proposal to
nearly $1 billion for DEQ Option 1. These are large amounts, and differences between
PGE’s BART Il proposal and the DEQ options are significant. Additionally, it is
noteworthy that based on a rate impacts view, BART I also outperforms the DEQ options
and thus is the most attractive back-up option should we not receive EQC approval for
BART III.

Because these rate impacts are driven by front-end revenue requirement loading
from new controls and replacement resources combined with accelerated amortization of
the existing Boardman investment, focusing on a 30-year levelized impact would not
provide an accurate picture of impacts to customers in the near term. Hence, we have
focused on those impacts that would oeccur over roughly the next decade, which is the
same time period that changes to Boardman would be made under the PGE and DEQ
proposals.

h. The Commission Should Acknowledge PGE’s 2020 Proposal with a 2040
Backstop

PGE’s new BART HI proposal implements the more stringent reductions called
for at a cost to our customers of $103 million above PGE’s BART II proposal, while
retaining the core objectives of reducing customer rate impacts and providing more time
for a transition. We note that a broad spectrum of parties support a 2020 proposal
including customer groups, and business, labor and community organizations. PGE
requests that the Commisston acknowledge its BART I proposal as being least cost and
least risk and the best option for the company and its customers.

Should the EQC ultimately not accept our BART III proposal, then PGE requests
that the Commission acknowledge the only remaining realistic and responsible proposal
that the DEQ has allowed us -- installation of all BART and Reasonable Progress controls
and operation of the plant on coal until 2040 or beyond.
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1. Other Boardman Issues

We respond below to a number of other Boardman issues that were raised in
Parties’ initial comments.

i Contingencies

The BART 1I proposal described in our IRP Addendum was subject to the
resolution of the following three contingencies by March 31, 2011: approval by the EQC;
reasonable assurance that Boardman will be subject to a legislative or regulatory
resolution to MACT; and resolution of pending litigation. Some parties expressed
concern with the timing of these contingencies. Sierra at 2; Staff at 1; CUB at 6-7. After
considering the comments, we have determined that implementation of our new BART
III proposal should be contingent only on EQC approval, by March 31, 2011, of a revised
Oregon Regional Haze Plan based on our BART HI p:roposal.4 We recognize the risk
remains that the outcome of either MACT or the pending litigation could require PGE to
install controls at Boardman similar to those required to operate the plan through 2040
under the current Oregon Regional Haze Plan.’ (BARTI) As mentioned in our IRP
Addendum, there is also a risk that DEQ may not issue a Title V permit that is consistent
with its action on our BART III proposal in a timely manner, which could result in
temporary closure of the plant until the permit is modified. IRP Addendum at note 12.
We request that the Commission acknowledge that it is prudent for PGE to proceed with
its 2020 proposal despite these risks.

ii. PGE Appropriately did not Speculate on other Uncertain Costs of
Compliance

Sierra claims that the controls required by its lawsuit and MACT will be more
expensive to install and operate than those controls analyzed in the IRP. Sierra at 29-31.
The remedy of the ongoing lawsuit and outcome of the yet-to-be-conducted MACT
rulemaking are purely speculative. Thus, PGE cannot determine which controls or
emissions limits may be required, or when such requirements could become effective.
Any analysis of costs or their impacts would also be purely speculative. PGE agrees
however that the costs and risks associated with the pending litigation and potential
MACT requirements are material risks to the implementation of PGE’s 2020 proposal
and requests acknowledgment upon full consideration by the Commission of these risks.

Sierra also claims that PGE has not analyzed the cost of compliance with new
coal combustion waste rules. Sierra at Attachment 1, p. 32. With respect to potential
regulation regarding coal combustion residuals (CCRs), PGE agrees with Sierra that “the
costs associated with EPA’s anticipated regulation of coal combustion wastes are
uncertain.” Sierra at Attachment 1, p. 33. To date, EPA has only issued a pre-

* DEQ’s website states that DEQ anticipates forwarding a final rule recommendation to the EQC in
December 2010. See hitp://www.deq.state.or.us/ag/haze/shutdown.lim

% These risks are deseribed in more detail at pages 122 and 123 of the IRP Addendum. Obviously these
risks go away if PGE operates the plant to 2040.
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publication version of proposed rules, which contains several regulatory options for
CCRs. It is unknown whether such rules, if adopted, will pose a material cost or risk to
PGE’s 2020 Plan. PGE does not use wet impoundment of CCRs and sells the majority of
its CCRs for beneficial use in other applications such as cement. Under all regulatory
options being considered, the greatest regulation and cost risk is for wet impoundments,
such as that used by Tennessee Valley Authority that resulted in the spill at its Kingston
plant. See, Sierra at Attachment 1, p.34. Moreover, exemptions for beneficial use are
being retained under all options presented by EPA. PGE believes at this time that
incorporation of uncertain CCR costs and risks in its IRP analysis would not provide the
Commission with further meaningfis! insight to evaluate the various scenarios.

ifi. A Temporary Shut Down of Boardman Poses Signiﬁéant Cost
Risks for Our Customers

Staff states that it is evaluating potential bridging strategies allowing for the
possibility of alternative timelines, beyond our investment deadline of March 31, 2011, to
resolve the risks that we characterized in the IRP Addendum as contingencies. Staff at 1.
CUB believes the 2014 and 2017 investments are not least cost/least risk and suggests
that it is better to mothball the plant than to acknowledge the investments necessary for
our back-up plan. CUB at 6-7. We want to be clear that if we do not make the March 31,
2011 scrubber investment, we will not be able to run the plant in 2014. We have
described the cost variability and reliability risks which could result if we closed the plant
and had to obtain roughly one-half of our electricity from market purchases. IRP
Addendum at 124-125. Our analysis shows the incremental cost for replacement supply
could be at least $6.4 million per month under current conditions.’ Jd.

iv. PGE Appropriately Analyzed Replacement Costs of a CCCT and
Renewables

Sierra’s consultant states that PGE has not analyzed whether adding a new
combined cycle natural gas-fired unit (CCCT) would be the lowest cost option if
Boardman were retired at any time between 2014 and 2020. Sierra, Exhibit 1 at 13.

However, PGE did analyze whether a CCCT would be the lowest cost option in
its responses to OPUC Data Requests 001 a & b (attached hereto as Attachment 4). In
response to the requests, PGE modified (1) “Portfolio 10 — Boardman through 2014 by
replacing the 441 MW CCCT in 2015 with the combination of a 221 MW share of a
CCCT in 2015 and the remainder with wholesale market purchases; and (2) Portfolio 10 -
Boardman through 2014" by replacing the 441 MW CCCT in 2015 with the combination

6 The replacement power costs associated with recent Boardman cutages underscores the cost variability
risk posed by a mothballing strategy. In connection with a maintenance outage of Boardman in May 2009,
through mid-August 2009 incremental replacement power costs were approximately $4 million. In
2Q05/06 on the other hand we incurred approximately $90 million for replacement power for outages
occurring over an approximate 8 month period - almost $400,000 per day of replacement power costs.
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of a 221 MW share of a CCCT in 2015 and the remainder with additional wind resource
in 2015. Both of these modifications resulted in higher cost, the first modification also
resulted in higher risk.

In a related assertion, Sierra concludes that “[t]he fact is that rates will increase as
a result of investments required to clean up or transition off Boardman. Sierra at 9. In
transitioning off Boardman, however, PGE can step up its investment in conservation and
renewables, options that will actually drive down ratepayers” monthly bills.” With regard
to the renewables portion of Sierra’s statement, the portfolio results above show that
additional renewables will have the opposite effect. In fact, this is compounded by the
extremely capital-intensive nature of wind and most other renewable technologies. As
further shown in Figure 11A-2 on page 53 of the IRP Addendum, predominantly green
portfolios are not among the lowest cost portfolios.

v. PGE Considers the Appropriate Boardman Capacity Factor in its
IRP Analysis

Sierra states that PGE’s analyses show that by 2020 Boardman will no longer be
baseload even if $510 million is invested in environmental upgrades.

While it is true that by 2020, PGE’s reference case shows Boardman operating at
a 44% capacity factor, this lower dispatch is included in the economics. In other words,

‘the cost of the environmental upgrades along with the lower capacity factor is inherent in
the NPVRR calculation.

While running less based on a $30 CO, price, Boardman continues to provide
valuable seasonal supply during the highest load months of the year. 'In addition,
operating Boardman through 2040 preserves important optionality. If carbon compliance
costs are less than anticipated, Boardman will continue to provide valuable baseload
generation, running at close to 60% in 2020 in both the $12 and $20 CO; cases. This
compares to an average capacity factor of roughly 76% for Boardman over the last 3
years (2007-2009), 68% for Coyote Springs for that period, and 73% for Port Westward
in 2008/2009. Even if carbon costs are $65, Boardman operates at about 20% in 2020
and still continues to provide capacity through 2040.

PGE has appropriately considered federal carbon legislation in its modeling.
Even with the required environmental upgrades, the plant runs less over time due to
potential carbon costs but is still a viable (and valuable) resource through 2040.

3. Cascade Crossing

In written comments and at the June 7, 2010 Commission workshop, parties
raised the following issues with respect to the Cascade Crossing transmission project: (i)
the need for the Cascade Crossing transmission project both generally and in the event
that PGE ceases coal-fired operations at Boardman; (ii) the economics of Cascade
Crossing compared to BPA transmission; (i1} PGE’s experience with similar projects;
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(iv) potential Willamette Valley upgrades; and (v) the milestones for the project. We
address these issues below.

a. Cascade Crossing Can Provide Much Needed Transmission Capacity and
Other Benefits to PGE’s Customers

As discussed in our 2009 IRP, very few new transmission facilities have been
built in the Western Interconnection over the last two decades. Load growth and the
surge in the development of wind generators over that same period have nearly exhausted
any excess transmission capability, such that the existing transmission system has
become increasingly constrained. The situation is becoming critical. As a recent
Oregonian article noted “the pace and geographic concentration of wind development,
coupled with wild swings in its output, are overwhelming the region's electrical grid and
outstripping its ability to use the power or send it elsewhere.” Ted Sickinger, Too much
of a good thing: Growth in wind power makes life difficult for grid managers, Oregonian,
July 17, 2010. In an IRP Order issued in 2004, the Commission recognized that
additional fransmission capacity would be needed to support the acquisition and
development of renewable resources and specifically directed PGE to “work with BPA
and others to develop transmission capacity over the Cascades.” Order No. 04-375 at 12.
Since the issuance of the 2004 IRP Order, PGE has acquired additional transmission
rights from BPA. But we have found that such transmission is at risk for an increasing
number of curtailments, as well as potential increases in rates for integrating wind
resources. '

Moreover, while PGE’s need for additional transmission to access resources on
the eastern side of the Cascade Mountains has grown, BPA has virtually no available
- long-term firm transmission posted on its OASIS that would allow PGE to access such
resources. PGE has spent several years studying the potential of the Cascade Crossing
transnission project and believes that it can bring significant benefits to its customers and
to the region including:

* improved reliability due to the significant increase in transfer capability on the
Cross-Cascades South and BPA’s West of Slatt cutplanes and the reduced stress
on the BPA I-5 corridor cutplanes; ‘

= the ability to directly connect existing and new generating resources into PGE’s
systern; ‘ ‘

» preater access to wholesale energy markets;

= greater access to renewable generation in locations that have the potential to
diversify our renewable generation profile;

= the potential for reduced curtailments in wind generation due to the ability to
integrate wind generating resources into PGE’s balancing authority, rather than
through BPA;

= improved viability of new renewable resources that are currently without access
to transmission facilities;

»  decreased energy line losses;

= the ability to bring additional contingency reserves to PGE’s system; and
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» reduced exposure to future BPA transmission and wind integration rate increases.

Cascade Crossing will primarily parallel existing rights of way and is the only
new line currently being proposed in the region that will provide transmission capacity
across the Cascades’. '

The need for Cascade Crossing and its benefits are evidenced by PGE’s receipt of
requests to interconnect 2292.4 MW of winter generating capacity fo Cascade Crossings.
Almost half of that capacity (approximately 1220 MW) is from third-parties. The
approximately 2300 MW of interconnection requests far exceeds the 1500 MW of
capacity that a single-circuit facility would provide, making it apparent that the prudent
course of action is for PGE to proceed with development of the double-circuit
configuration.

b. Early Termination of Coal-fired Operations at Boardman will not affect
the Need for Cascade Crossing

An early closure of Boardman is unlikely to affect the need for Cascade Crossing.
The Boardman site has significant value for locating a new generation facility.
Specifically, the site has ready access to existing transmission facilities, natural gas
supply, water for cooling, and land. As evidenced by the 1200 MW of wind generation
currently in PGE’s interconnection queue, Cascade Crossing will also span extensive
wind-rich areas and can provide transmission access to sites that are particularly
attractive for wind development. Therefore, if the existing Boardman plant were to close
early, it is likely that a replacement facility would be developed on the Boardman site
and/or on a site that would use Cascade Crossing to meet its transmission needs.

Morecover, even if additional generation were not developed on the Boardman
site, an early closure of Boardman would only eliminate 17% of the approximately 2300
MW of interconnection requests currently in PGE’s queue -- PGE would still need to
construct a line capable of transmitting 1907 MW to satisfy the remaining pending
interconnection requests in PGE’s queue.

" BPA’s John Day to McNary upgrade referenced by some parties stops in John Day, Oregon and does not
cross the Cascade Mountains to serve the load centers on the westemn side of the state.

8 Under the Federal Energy Regulatory Commission regulations governing interconnection and
transmission requests, anyone submitting an interconnection request is required to pay a deposit of $10,000,
which is used by PGE to study the feasibility of accommodating such request. An Interconnection
Customer is not actually committed to interconnect to the Project until they sign the applicable Large or
Small Generator Interconnection Agreement with PGE, and cannot actually acquire transmission service
for the output of their plant unless they submit a transmission service request and sign a transmission
service agreement with PGE.
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C. Cascade Crossing is a Better Economic Option for our Customers than
BPA Transmission

In Chapter 8 of the 2009 IRP, PGE conducted an economic analysis comparing
transmission service from BPA under BPA tariff rates versus transmission service on
Cascade Crossing. Our analysis demonstrates that, for a reasonable range of assumptions
of BPA tariff rates, generation interconnection requests, and participation by third parties
in the project, Cascade Crossing is the better economic option for PGE’s customers. The
economic considerations are even more compelling given that PGE used conservative
estimates in conducting its analysis. For example, we made the conservative assumption
that BPA transmission would be available at BPA embedded rates rather than at
incremental rates, and that PGE would fund, up-front, the Cascade Crossing project costs
even if some of those costs could be assigned to other transmission customers under our
OATT. In addition, our estimates include a contingency of $80 million or 9.96% for the
double-circuit project costs, 1.e., two sets of conductors utilizing comumon transmission
towers. Finally, the economic analysis did not include any of the non-quantifiable
benefits resulting from improved reliability and access to renewable generation that we
identify above. In short, even conservative assumptions show that construction of
Cascade Crossing is a better, more economic choice for our customers than using BPA
transmission.

d. PGE Has Significant Experience Managing Large Energy Projects

CUB questions whether PGE has sufficient experience managing transmission

~projects. These concerns ignore PGE recent experience managing major energy projects
with significant transmission compenents. For example, PGE managed the development,
permitting, engineering, procurement, and construction of Coyote Springs, Port
Westward, and Biglow Canyon. The Port Westward project included 20 miles of 230 kV
line. All three of these projects came in on-time and on or under budget.” In addition, in
a typical year, PGE manages a capital budget of about $230 to $280 million. These
include additions to PGE’s transmission and distribution system and substations and
‘additions and improvements to PGE’s generating plants. The company has significant
experience in the contracting and management of these projects. PGE will employ
proven techniques that are common to the industry, that are used to manage project

- scope, budget and schedule, and that PGE has used successfuily in past projects.

e. The Potential Costs of the Willamette Valley Upgrades are Included in the
Estimated Project Costs but PGE has not yet determined whether the Upgrades
are Necessary

Willard believes that PGE’s economic analysis should have taken into account the
costs for a new line from Salem to Oregon City (referred to as the “Willameite Valley
Upgrades™). PGE’s economic analysis did in fact consider the potential costs of the
Willamette Valley Upgrades. The costs included $46 million for the Willamette Valley
Upgrades. However, PGE has not yet determined whether Willamette Valley Upgrades

° Biglow Canyon Phase 3 is not yet completed, but is expected to be completed on-time and on-budget.
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will be needed as part of Cascade Crossing and is not asking the Commission to
acknowledge them as part of Cascade Crossing.

f. Cascade Crossing Milestones

Both in filed comments and remarks made at the Commission workshop, several
Parties asked PGE to provide additional clarity with regard to our milestones for
proceeding with Cascade Crossing.

The milestones provided in Chapter 8 of the IRP are as follows: (1) path rating;
(2) estimated project costs; (3) amount of interconnection/ transmission capacity needed
for PGE resources; {4) amount of equity participation; and (5) expected cost of BPA
transmission.

We ran five economic cases based on these factors to illustrate a range of potential
economic outcomes comparing Cascade Crossing and use of BPA fransmission. IRP at
192-199. Cases 4 and 5 show a positive Net Present Value (NPV) for the double circuit
configuration, when comparing the expected benefits and costs of Cascade Crossing
versus continued reliance on BPA transmission services. Both cases assume the
following milestones are met:

= apath rating of 2200 MW;

» estimated project costs of $823 million;

» 1900 MW of interconnection/transmission capacity for PGE resources;

= partnership with a third-party for the segment between the Boardman and Coyote
Springs plants;

= partnership with one or more other transmission providers for the Coyote Springs
substation; and

=  equity participation for at least 300 MW of transfer capability.

Case 4 assumes that BPA’s transmission rate increases at an average nominal rate
0f 4.0% from 2011 to 2025, after which the growth rate decreases to 3.2%, with a one-
tirne increase in rates of 10% in 2015. Case 5 assumes that after 2025 BPA’s
transmission rate increases at a nominal 3.5% per year.

The key factors used in our economic analysis interact such that any change in
one factor cannot be considered without also looking at changes in the other factors. For
example, a 5% increase in the final project costs by itself might indicate that it is not
economic for the project to go forward. However, if the project costs increased by 5%
and the path rating increased by 15%, then a decision based on the combination of the
two factors might suggest otherwise. A Net Present Value analysis such as that used in
the IRP allows us to consider the inferaction of all major drivers of value in the
economics of the project. Moreover, any decision to proceed must also consider the non-
quantitative benefits discussed previously in this section.
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Currently, the economic analysis appears favorable for proceeding with the
project. We have completed Phase I of the WECC Path Rating process for the original
single-circuit configuration, which resulted in a proposed rating of 1500 MW East to
West (E-W) in the winter and 1475 MW E-W in the summer for delivery into Bethel
substation. We continue to study the double-circuit configuration and we expect to
complete the WECC Phase I process for the double-circuit configuration by year-end
2010. Our preliminary results show that we’re on target to achieve a proposed rating of at
least 2200 MW. PGE’s cost estimates continue to be well within our contingency range.
We have also signed a Memorandum of Understanding (MOU) with PacifiCorp to
engage in negotiations toward definitive agreements related to jointly developing and
constructing Cascade Crossing. The agreements would provide PacifiCorp with up to
600 MW of bi-directional transmission capacity on the line and potentially an additional
200 MW of capacity into central Oregon. PGE has also entered into an MOU with Idaho
Power Company (IPC) which provides for IPC and PGE to cooperate on development of
transmission in the Boardman area. In addition, we are in active discussions with
counterparties for partnerships for the Boardman to Coyote Springs segment and the
Coyote Springs substation. We continue to believe that our assumptions with regard to
BPA rate increases are reasonable. As discussed above, PGE’s generation interconnection
queue currently has requests for approximately 2300 MW of capacity. PGE will provide
an update of the milestones in its annual update of the 2009 IRP and in its next IRP.

In short, the Cascade Crossing line offers a number of benefits to PGE and its
customers by providing an economic means for PGE to access new and existing
generation on the eastern side of the Cascades, including renewables required to meet
future RPS targets, and by improving reliability of the regional transmission system. We
ask that the Commission acknowledge that it is prudent for PGE to proceed with the
development of the double-circuit configuration.

4. Resource Needs
A. Load Forecast

Several parties (Sierra, NWEC, Willard, Ecumenical Ministries) raise concerns
regarding PGE’s forecasted load growth. These comments miss the mark for three
fundamental reasons. First, they focus unduly on the low growth over the last recession-
filled decade without considering long-term economic and load data. Second, they are
based on regional load data that include areas with different growth characteristics than
PGE’s largely urban service territory. Finally, a significant portion of the resource needs
identified in the IRP are driven by the retirement or expiration of existing resources. Asa
result, a substantial need for new resources exists aside from any needs driven by future
load growth. We address each of these shortcomings in more detail below.
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i. PGE’s Load Forecast Appropriately Considers Long-Term Economic
and Load Data

Sierra, NWEC, and Willard’s criticism of PGE’s load forecast focuses unduly on
PGE’s load growth history over the last decade. There are serious flaws with basing
forecast assumptions on data from the 1999 — 2008 timeframe. Namely, extrapolations
from the most recent decade would forecast an extension or repeat of the period’s
historically atypical economic environment, including the 2008 financial crisis deemed
_ by former Federal Reserve Chairman Greenspan as a “once in a century” crisis. It would
forecast that the United States and Oregon economies will remain mired in an economic
slump for the next 10 — 30 years. This is an unlikely future outcome and not predicted by
most economic forecasters.

A repeat of the most recent decade is, we believe, unlikely for a variety of
reasons. First, the decade from 1999 through 2008 was exceptional in terms of poor
economic performance. The United States generally, and Oregon in particular,
experienced two of the most protracted and deepest economic recesstons since the Great
Depression. This period has been portrayed in the media as the United States” Jost
decade. Employment for both the United States and Oregon remained essentially flat
between 2000 and 2009 as job gains made after the 2001 recession were wiped out by
huge job losses in 2008 and 2009. The job losses totaled almost 8.4 million jobs for the
US and nearly 150 thousand jobs for Oregon from peak (December 2007) to trough
(December 2009) -- the most since the Great Depression. Oregon Department of
Employment and United States Bureau of Labor.

In the preceding three decades, the United States and Oregon encountered just one
recession each decade: the First Oil Embargo (1973) in thel1970s, the early-1980s
following the Second Oil Embargo, and the Gulf~-War recession (1991) in the 1990s.
Both the United States and Oregon, however, endured not one but two deep recessions as
the last decade of the 21% century unfolded: the 2001 recession, worsened by a global
“tech wreck™ that lasted through 2003 in Oregon, and the Great Recession of 2008 driven
by the financial crisis lasted through 2009 and is still hngering in 2010. In addition,
Oregon (and the West coast) was also hit by the 2000-2001 energy crisis that in PGE’s
case prompted curtailment, demand buyback (~28 MWa) and conservation programs
(~21 MWa). The last decade also saw several one-time reductions in load and changes to
PGE’s territory. For example, PGE sold part of its service area to Columbia River
People’s Utility District (PUD) and Clatskanie PUD and also lost industrial loads due to
self-generation, or reduction in operations by individual customers. These losses in
aggregate are roughly 140 MWa. Such non-recurring events should not be included in
future growth expectations unless they are anticipated to continue or occur again.

Moreover, extrapolating the experience of the most-recent decade to the next is
often erroneous. To postulate that the Oregon's economy and PGE's energy delivery will
repeat the experience of the early 2000s for the next ten to thirty years is to assume that
the economy will remain in perpetual stasis for the duration. While certainly possible,
longer-term history argues against it.
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Citing the Commission’s 2008 Oregon Utility Statistics, Sierra’s consultant states
that PGE experienced “a total growth in energy load of less than four percent during the
entire nine year period...” Sierra at 15-16. Although these statistics point out that the
time period was challenging for the Company and the local economy; basing a forecast
on these statistics alone would not be prudent. For example, while the annual energy sold
for the entire state of Oregon declined by 263,074 MWh over the same time frame, for a
growth rate of roughly negative one percent, it is unreasonable to conclude that Oregon
as a whole will experience declining electricity use for the next 30 years.

In short, focusing only on PGE’s load growth history over the last decade is not a
sound basis for forecasting future results.

ii. PGE’s Load Forecast Focuses on PGE’s Service Territory, Not
Regional Forecasts for Areas with Substantially Different Load
Characteristics

Some commenting parties compare PGE’s load forecast unfavorably to the
Northwest Power and Conservation Council’s (NWPCC) Draft Sixth Plan load forecast.
This comparison is founded on the faulty premise that an individual utility’s forecast
cannot exhibit any material differences from the NWPCC Regional Forecast, The
premise improperly assumes that the NWPCC Region is one large, mostly homogenous

' region economically and demographically. This is not unlike concluding that, because the
NWPCC has determined that the region as a whole maintains more generation than its
load requirement, that each individual load serving entity must also have a surplus of
generation.

PGE’s forecast is based on its service area, which is predominantly urban and
dominated by high technology customers. The NWPCC Forecast covers the four-state
area encompassing Idaho, Montana, Washington, and Oregon, which includes many
slower-growing rural areas. Historically, PGE’s actual load growth has been higher than
the area covered by the NWPCC Forecast. For example, for the period 1986 - 2005 the
NWPCC regional area electricity delivery grew 0.6% annually and Oregon's delivery
grew 1.3% (based on available data provided by NWPCC), while PGE's energy delivery
rose 1.8%. PGE’s load forecast is not and should not be identical to the NWPCC
Forecast.

As we discuss in more detail in the 2009 IRP, when accounting for regional
differences, PGE’s forecast is largely consistent with the NWPCC Forecast. IRP at 37.
For the 2010-2015 time pefiod, PGE’s annual average load growth rate is 1.7%
(including embedded EE) while the NWPCC’s load growth forecast for Oregon is 2.0%.
Id. Separately, we have since calculated that the 2010-2021 timeframe has annual load
growth of 1.8% versus 1.5% for PGE and the NWPCC respectively.

It is in the out years — outside the Action Plan horizon — where the differences are
larger. These differences in turn are at least partially driven by energy efficiency (EE)
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assumption differences that do not affect resource decisions during the Action Plan
horizon.

We believe NWPCC’s EE assumptions for the pertod outside the Action Plan
horizon are unrealistic. The figure below shows the NWPCC'’s forecast for Oregon after
inclusion of conservation for the period 2010-2030. They show total energy use that
increases, stabilizes, declines, and then increases again. It is evident that the NWPCC
expects a large amount of conservation starting around 2017. In fact, the NWPCC
- assumes that conservation will swamp load growth leading to declining energy use for a
period of 3-4 years when thetr EE forecast is taken into account.

NWPCC Energy Forecast for Oregon after Conservation
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Our forecasts — relying on the Energy Trust of Oregon (ETO) — do not show
conservation that is in excess of load growth. It would be hard to imagine a scenario with
declining loads outside of a sustained recession. Most important, this decline in load,
which the NWPCC forecasts and we do not, is outside of the Action Plan horizon and
will not affect resource decisions for which we seek acknowledgement.

PGE’s non-EE adjusted load forecast base case has an annual average growth rate
of 1.9%. This is consistent with historic load growth. See Attachment 5, PGE Response
to OPUC DR 054. Eleven of the last twenty-eight years exhibited growth rates of 2.7%
or higher. When compared to the 1.9% growth rate used in the 2009 IRP, sixteen years -
more than haif - were at or above the 1.9% mark. This historic data was not adjusted for
the transfer of portions of PGE’s service area to public utility districts in 1985 and 2001.
If adjusted for the reduction in PGE’s service territory, the historical growth rates would
be even higher.
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iii. PGE’s Resource Needs, Particularly Capacity Requirements, Do
Not Rely on Load Growth Forecasts Alone.

Disputes regarding load growth can serve to obscure other reasons for new
resources. PGE’s need for new resources is also driven by the need to replace expiring
supply sources, particularly for capacity resources, where contract expirations are the
dominant driver. Over the planning horizon PGE will lose approximately 1,000 MW of
capacity contracts. Conversely the peak load growth for 2010-2015 is projected at 274
MW. Accordingly, contract expiration, not load growth, is the primary driver of the need
for capacity resources.

Expiring resources are also a significant driver to the need for new, future energy
resources. We are losing approximately 300 MWa of energy resources during the Action
Plan horizon. IRP Table 2-1. For the same time period, 2010-2015 load growth is
approximately 213 MWa. It is the combination of both expiring existing resources and
load growth that drives the need for significant new energy resources.

iv. Miscellaneous Other Load Comments

NWEC cites a letter submitted to the Commission by a member of Willard
comparing PacifiCorp’s 2008 IRP load forecasts to PGE’s load forecast. Such a
comparison is inappropriate. The two utilities serve different geographic areas and have a
significantly different customer base.

Willard draws speculative conclusions from anecdotal all-time peak records. It
correctly points out that PGE’s all-time winter peak of 4,073 MW was set in 1998. This
peak occurred under a one-in-ten condition (average 19.5 degrees) and before PGE sold
portions of its northern-most service area to the Clatskanie and Columbia River Public
Utility Districts. Our more recent winter peak of 4,031 MW occurred under a
considerably less stringent one-in-three weather condition (average 25 degrees). In
addition, PGE continues to set summer peak records due to a rapid increase in air
conditioning penetration over the last decade (most recently 3,949 MW). We do not

~  believe that a one-in-ten winter event from 1998 indicates that PGE’s load is not

growing. It is very likely that we would set a new all-time peak today given similar
weather conditions to 1998.

Sierra points out that PGE’s load forecasts have decreased since the IRP was
filed, Sierra at 18. However, these changes are not material to the Action Plan. The drop
in forecast energy is due to both the additional conservation being included in the load
forecast and the temporary loss of industrial load. We forecast loads for larger industrial
customers mdividually. We expect curtailed industrial loads to return once the economy
rebounds. For 2014 the net reduction in the load forecast after accounting for EE and
curtailed industrial load is approximately 50 MWa -- about a year’s worth of load growth.
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B. Energy Efficiency

Parties raise several issues around the amount of EE included in PGE’s 2009 IRP.
Sierra’s consuliant and NWEC suggest that PGE has overlooked additional EE in its
portfolios. Sierra at 17, NWEC at 7. However, both parties apparently ignore the fact
that PGE has incorporated all cost-effective EE as forecasted by the ETO. Neither party
offers evidence to indicate that additional EE will be available, much less cost effective.
The ETO is an independent third party established by the Oregon Legislature with a
mandate to use funds collected by PGE to expand the use of energy efficiency and
renewable resources. PGE used ETO’s energy efficiency forecasts in the 2009 IRP and
no party has presented any evidence that the ETO forecast 1s faulty and that PGE should
not rely upon it.

PGE has been at the forefront of developing EE as a resource. 2009 IRP at
Chapter 4. In fact, in 2008 the Commission approved our request to collect an additional
1.25% in public purpose charges to develop additional cost-effective EE. See, OPUC
Staff Report, Item No. 2 (May 20, 2008). The additional EE was based on the ETO stady
that provided the basis for our 2007 IRP. The Comumission approved an additional
funding increase at the May 25, 2010 Public Meeting. The Staff memo recommending
approval of this increase reviewed PGE’s EE targets and concluded that they were
“reasonable.”’’ If we (or the ETO) believed there was additional cost effective EE
available, it would be incorporated in our IRP modeling.

NWEC points out that EE is worth more than its avoided cost due to opticnality
considerations. NWEC at 12. However, it fails to mention that the ETO study does
indeed value EE at a higher rate than PGE’s avoided cost. EE is valued at 110% of the
cost of a CCCT.

Many intervenors assert that PGE’s EE forecast does not match that of the
NWPCC Forecast. Exact comparisons with the NWPCC Forecast are difficult. As
discussed in the Load Forecast section, the NWPCC uses an aggregate forecast for the
entire region and does not provide forecasts for individual companies, or even urban
versus rural break-outs. That said, PGE’s EE values are reasonably close to the NWPCC
Forecast. 2009 IRP at 57.

Through 2017, PGE’s IRP and the NWPCC Sixth Plan basically have a similar
amount of EE (or conservation) as a percent of load growth, as shown in the table below.
The values begin to diverge in 2017 due to the NWPCC’s inclusion of potential emerging
technologies which ETO did not include. The ETO, by contrast, relied on proven
programs and technologies and did not engage in speculation regarding future EE savings
that are not currently commercialized or cost effective. In any case, the point of
divergence is outside of the Action Plan horizon and would have a minimal impact on
this IRP Action Plan.

10 «{hile these targets have not been acknowledged by the Commission through the IRP process, Staff is
confident that the targets are reasonable.” See, OPUC Staff Report, Itern No. CA 16 (May 25, 2010)
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Percent of Council's |FPercent of
Oregon Load met PGE Load
Year with Conservation met with EE
2010 2.3% 2.0%
2011 3.3% 3.1%
2012 4.4% 4.2%
2013 5.6% 5.5%
2014 6.8% 6.6%
2015 7.9% 7.8%
2016 9.0% 8.8%
2017 10.1% 9.7%
5. Fuels Forecasts

A. Natural Gas

Some intervenors and Staff commented that the gas price forecast used in PGE’s
2009 IRP was too high compared to more recent forecasts that have since been released.
Sierra, Exhibit 1 at 4, NWEC at 18, Staff at 2, The 2009 IRP natural gas forecast is based
on the August 2009 PIRA Energy Group, Inc. (PIRA) forecast for Henry Hub (with basis
adders for AECO, Sumas, and other hubs), which was the most recent forecast at the time
that PGE filed its 2009 IRP on November 5, 2009. Gas price forecasts released in mid-
April show a decrease in gas prices. We recognize that gas price forecasts, like gas prices
themselves, change over time and those changes can be dramatic. In the span of roughly
a decade we have seen long-term gas forecasts swing from relatively inexpensive to very
expensive and back resulting in the high price volatility recognized in the natural gas
market. Each of these changes in the long-term forecasts was based on fundamentals
research and information about future domestic supply and demand. However, each time
we have seen a forecast for tight or abundant gas supply, the forecast has been proven
incorrect within a few years. We therefore must be careful to avoid making long-term
planning decisions based on a gas forecast of either “cheap and abundant forever” or
“scarce and expensive forever.” History has shown that inevitably new facts and
mformation eventually emerge driving supply and demand to find a new equilibrium that
can cause both the future outlook and current gas prices to change. This innate price
volatility also underscores why increasing gas concentration for electric generation
magnifies price risk for our customers and earnings risk for our shareholders.

Sierra’s comments rely on forecast gas prices from the federal Energy
Information Administration (EIA). Sierra, Exhibit 1 at 4. An informal PGE review of
EIA forecast versus subsequent actual prices shows that EIA natural gas forecasts have
historically tended to under-estimate actual prices. EIA has under-forecast gas prices by
about 27% of actuals when considering the average forecast since 1995, and 12% below
actuals when considering the forecasts for the applicable year made in each of the three
prior years (for example, for actoal 2000 natural gas prices, we compared forecasts from
1997, 1998, and 1999). The disparity in the forecasts is shown in the following figure:
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In addition, several factors may well serve to put upward pressure on natural gas
prices. For example, current gas prices do not account for the potential curtailment of a
.substantial portion of the less efficient portions of the coal fleet due to expected carbon
regulation. This will likely result in a large, sustained increase in gas demand and
associated need for new pipeline infrastructure. To illustrate this point, refer to the graph
below which was adapted from a Ventyx chart included in an April 2010 NWPCC
Resource Adequacy Technical Committee presentation. The graph shows the resource
mix added in California alone during the last decade, where 95% of new generating
resources are gas-fueled (the remaining 5% being a mix of renewables). While not
shown here, we note that trends in the U.S. as a whole are similar.
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WECC Resource Development 2000-2010 in MWa
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In addition, an increased spread between oil and gas prices will cause users that
can switch fuels to substitute gas for oil, which will result in upward pressure on gas
demand. In short, price disparities tend to self-correct over time as demand increases to
meet supply.

Morteover, new potential supply sources face an uncertain future. Unconventional
domestic gas supplies such as shale and tight sand formations have been the primary
driver in the increase in gas supplies and the outlook for decreased gas prices. While
shale gas appears to be abundant, at this point in time it is still not well understood
whether these new supplies are sustainable over the next few decades, what the longer-
term environmental impact is to both fresh water supply and to groundwater, or the extent
of any price impacts which might arise from increased regulation of the relatively new
horizontal drilling and “fracturing” methods used to reach these new supplies.
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Environmental organizations are already calling for increased regulation of these
extraction techniques — the “robust and effective regulatory structure™ for which Sierra
and others advocate. See, Sierra at Exhibit 1, p. 10. The recent Gulf~BP oil spill has also
increased public demands for increased regulation and potential curtailments of all types
of oil and gas drilling. Increasing regulatory scrutiny and the potential for higher
compliance costs associated with non-conventional gas supply drilling has received
considerable media coverage suggesting that increasing regulation and compliance costs
for unconventional natural gas extraction are likely in the future. See, e.g. Jeff Brady,
Face-Off Over ‘Fracking’: Water Battle Grows on Hill, NPR, May 27, 2009,
http://www.npr.org/templates/story/story.php?storyld=104565793, and Christopher
Helman, Gas Industry Faces the Dangers of Fracking, Forbes, Sept. 28, 2009,
http:/f’www.forbes.com/2009/09/28/cabot-hydraulic-fracturing-business-energy-
fracking html.

Finally, in the context of this IRP, gas price risk is highly asymmetric in at least
two unfavorable ways. First, there is a clear limit to how low natural gas prices can go,
namely the cost of extraction and transportation. Current forecasts therefore have little
downside risk since prices are relatively low today and price reductions cannot exceed
the price floor set by extraction and transportation costs. Second, PGE’s increasing
reliance on natural gas serves to amplify its exposure to the risk of higher-than-forecast
gas prices. In particular, in the case of a 2015 Boardman closure, approximately 55% of
our energy resource mix would consist of natural gas, while generally holding our Beaver
CCCT plant in reserve for capacity needs. PGE’s exposure to higher than forecasted gas
prices would become substantial. Accordingly, we believe that the Commission should be
cautious about allowing the current optimism in gas projections to unduly influence our
approach to resource decision-making.

Sierra’s comments include several confidential figures which appear to be
defective. Figures 1 through 5 included in Sierra’s comments include some information
that is not recognizable by PGE. These do not appear to represent the prices included in
our IRP. Because the figures are not descriptive of what is represented (for example, real
or nominal levelization, over what time period, representing what hub, and using what
near-term forecast) PGE is unable to replicate some of these figures. For example, in
looking at the year-to-year price shape in Sierra Comments, Exhibit 1, Figure 2, we find
that it does not resemble the shape reported in IRP Figure 5-1 on page 77, even when
converted to 20098. This also does not represent the shape provided by PIRA for Henry
Hub. PGE submitted a data request to Sierra requesting its gas price forecasts in an
attempt to reconcile the discrepancy. See, PGE Data Request 21 dated May 17, 2010,
attached hereto as Attachment 6. However, in answering that data request, Sierra simply
referred back to Figures 1 through 5 above but did not provide annual gas price forecasts.

B. Coal
Sierra’s consultant suggests that PGE failed to model the pdtential for higher coal

prices in any of its future scenarios. Sierra, Exhibit 1 at 26. In fact, PGE has incorporated
large increases in its delivered coal price forecast as part of its reference case
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assumptions. Overall, PGE has assumed a real increase in delivered coal prices (which
includes the coal commodity and transportation costs) of 85% between 2008 and 2014,
with a 41% increase between 2013 and 2014 alone.

The 2009 IRP used both the PIRA and EIA coal commodity forecasts. PIRA
forecasted an average real increase of 8% for 2010 and 2011, while EIA forecasted an
average real increase of 1% for 2010 and 2011. For 2012, PIRA forecasted a real
increase of only 0.1% and EIA forecasted a real increase of less than 2% for 2012. This
resulted in a real 6% increase from 2010 to 2012 when averaging the two commodity
sources.

Recent forecasts of coal prices have been equivocal and do not warrant a change
in the coal price forecast. EIA has decreased its commodity forecast for PRB low-sulfur
coal from last year. For the period 2010 through 2025, EIA’s forecast in real levelized
20098 has decreased by 6% from AEO 2009 to AEO 2010

We also compared PIRA’s May 2010 Power River Basin price forecast to the
August 2009 forecast used in the IRP. PIRA has increased its PRB commodity forecast
in real levelized 2009$ by 7% for the period 2010 through 2025.

Because PGE uses an average of PIRA and EIA coal forecasts, we believe that
any change in the average is immaterial due to the offsetting updates from the two
sources.

Sierra objects to the discount PGE applies to the type of coal its uses (8400 Btu/Ib
coal, as opposed to PRB 8800 coal). Sierra, Exhibit 1 at p. 28. In fact, PGE used a
conservative discount rate in the 2009 IRP. In both PIRA’s August 2009 and May 2010
short-term coal forecasts, 8400 Btw/Ib coal is approximately 11.5% less than PRB 8800
coal in 2011. PGE only assumed a discount of 4.5%.

Finzally, PGE did consider inclading a coal scenario with higher costs than those
in our reference case. We did not include one because we could not imagine a plausible
scenario, in light of potential future carbon legislation, state RPS’s, and curtailments of
less efficient and older coal plants, in which a commodity in declining demand and
continued abundant supply would experience a sustained price increase.

6. Wind Integration Cost

Various parties (NWEC, RNP, and CUB) have expressed concerns regarding our
wind integration costs. For example, NWEC suggests that PGE could purchase wind
integration service from BPA at a lower cost. NWEC at 16.

The fundamental problem with NWEC’s approach is it does not compare “apples

to apples.” The cost for integrating wind is highly dependent on each utility’s load and
generation characteristics. PGE’s cost to selfintegrate wind includes significant system
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operating requirements (related to hour-ahead and day-ahead uncertainty) that BPA’s
wind-integration rate does not cover.

BPA’s wind balancing service reflects only the costs incurred by BPA when it
reserves generating capacity on its system to meet its customers’ system operating
requirements for integrating wind resources. Additional charges for imbalance energy
(the m-hour actual generation not matching final schedule) and persistent schedule
deviations are not included. When actual wind generation is greater or less than the
forecast, wind generators pay BPA a 10% penalty on the overage or shortfall, which is
not included in the BPA wind balancing rate.

Wind resources also affect PGE’s day-ahead resource scheduling. Day-ahead
forecasts.of wind availability are subject to significant forecast errors. PGE must adjust
its day-ahead resource commitment schedule and purchase/sales commitments to
accommodate day-ahead forecasting errors. The resulting system costs are not captured in
BPA’s Wind Balancing Service charges, but are costs that must be included in a
comprehensive analysis of the cost impacts of wind integration.

NWEC also suggests that PGE should run a sensitivity study of integration costs
to determine if any portfolios would change under a rate similar to BPA’s current wind
integration rate. NWEC at 16. However, aside from not being truly comparable to PGE’s
wind integration costs, BPA’s current rate for wind balancing service will expire in
September 2011, at which time a new, potentially higher rate that reflects increased wind
penetration and integration demands, will take effect'’. Therefore, running a sensitivity
analysis using BPA’s current rate would not provide a reliable analysis of future wind
integration costs. '

RNP characterizes PGE’s wind integration costs used in the IRP as “inaccurate
and preliminary.” RINP at 2. PGE strongly disagrees. Our wind integration costs were
developed using a robust study process described in our IRP. IRP at 125-129. In
conducting the study we relied on assistance from a Technical Review Committee (TRC)
of which RNP was a member, and which also included a representative from the Utility
Wind Integration Group, the National Renewable Energy Laboratory, and two
representatives from the American Wind Energy Association. We are continuing with a
second phase of the study to develop a cost breakdown to compare components of PGE’s
Integration costs with the components of BPA’s wind balancing rate. The fact that we are
further refining our research does not imply that our Phase I study results were inaccurate
or incomplete.

RNP states that PGE “staff were unable to answer important and basic questions
about the analysis and its methodology.” RNP at 2. PGE is not aware of any basic
questions that it was unable to answer. PGE invited RNP staff to our offices to review

" See, e.g. Steve Wright, BPA Balances Wind Services with Cost for Developers, Oregonian, July 28, 2010,
where BPA Administrator notes .that although BPA backed off a proposal to quadruple its integration rate
last year, the issue of a big rate increase will come up again this year as the agency kicks off a new
ratemaking process. '
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our modeling approach and also engaged in several question and answer sessions with
our wind integration study consultant, Enernex, and the TRC, to which RNP was a party.

CUB has expressed concern regarding the use of PGE’s Wind Integration study
for ratemaking purposes. CUB at 1-2. This concern is misplaced here. PGE uses the
Monet Power Cost model during ratemaking proceedings, which include general rate
cases and annual power cost updates. The current Wind Integration costs in Monet are
. not taken from the values in the current IRP study or any other PGE study. Any wind
integration cost estimates will be inclhuded in rates only after being added to the Monet
Power Cost model in either a general rate case or an annual power cost update, which
will permit all parties the opportunity to examine these costs and challenge them before
the Commission if they do not believe the costs are appropriate.

7. PPA Market Reliance

A. PPAs for early Boardman Replacement and/or in lieu of Natural Gas.
CCCT

Sierra and NWEC assert that PGE should rely on bridging PPAs to replace the
output of Boardman in the event of a pre-2020 closure. Sierra, Exhibit 1 at 13-13,
NWEC at 7. NWEC and NIPPC further suggest that the region offers a surplus of
available supply and that PGE should pursue mid-term PPAs in lieu of longer term
supply sources such as 2 combined cycle natural gas plant. NWEC at 7-8, 17; NIPPC at
177-18. Sierra produces a NWPCC table showing CCCT capacity factors in the Pacific
Northwest for 2007 - 2008 to substantiate the claim that plenty of available supplies will
exist in the future. Sierra, Exhibit 1 at 14. The suggestion that PGE rely on mid-term
PPAs suffers from several problems.

First, future availability of independent power producers and merchant resources
is unknown until we issue an RFP and 1s likely to vary over time. The capacity factors
from 2007 — 2008, which Sierra relies upon, do not ensure that these plants will be
available to meet PGE’s future energy needs. This is particularly true for resource
requirements subject to a pre-2020 Boardman closure that would commence as early as
five years from now. During a three to five year period in the last decade, three of the
large, previously uncommitted independent power producer and merchant base-load
power plants identified in the NWPCC table submitted by Sierra (representing over 1,000
MWs of capacity) were sold to load serving entities, thereby removing the plants from
the market for power purchase agreements.'> Potential changes in ownership or long-
term commitment for just a few of the remaining large, baseload IPP / merchant plants
would similarly have a dramatic impact on the future availability of mid and long-term
PPAs.

Second, reliance on mid-term power purchase agreements would create undue
uncertainty. Even if market supplies remain available, it is not possible to forecast

2 Goldendale, purchased by Puget Sound Energy (PSE) February, 2007, Chehalis purchased by PacﬁCorp
October, 2008 and Mint Farm purchased by PSE in December, 2008.
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pricing or other key structural terms (e.g. fixed price or tolling arrangement, force
majeure, excuse of performance, availability, cornmitments and damages) that would be
necessary to assess the cost and risk of such a strategy. In the absence of conducting a
competitive bidding process, assigning a price to non-standard PPAs becomes speculative
and would not be a prudent approach to assessing the cost and risk of candidate

portfolios. Wholesale market liquidity and price transparency declines rapidly beyond 1-
2 years from the present. As a result, forward prices for wholesale electricity would not
provide a reasonable benchmark for determining the potential cost of a forward start mid-
term PPA.

Third, approaches designed to remove these uncertainties have significant
deficiencies. It would be unusual to enter into a forward start contract in 2010/11 for
delivery starting as early as 2015, or beyond. Such non-standard contract terms are
generally less attractive to potential sellers because they would preclude mid and longer
term PPAs that could begin sooner. Market comparables for such transactions are also
difficult if not impossible to find, which may create a “pricing premium™ or further
reduce product liquidity and availability.

Fourth, most of the power plants identified in the NWPCC table provided by
Sierra do not have capacity available for PPAs:

o Most of the plants are utility-owned or otherwise committed under mid- or
long-term sales arrangements. Of the 19 power plants listed in the Sierra
“available capacity” table, 12 plants are owned by Northwest utilities.
Another 3 of the remaining 7 plants listed are subscribed to Northwest
utilities under purchase agreements.

o Three of the plants listed, Beaver, Coyote Springs 1, and Port Westward
are PGE plants. Further, these plants are included in our load resource
balance, with Port Westward and Coyote at their average output, thus they
do not constitute ‘unused' capacity from a planning standpoint.

The table below takes the NWPCC database of the Pacific Northwest generation
and screens it to include only IPP / merchant generation (excludes IOU, PUD and
government-owned plants) that is only utility-scale, baseload and dispatchable. The list
has also been screened to exclude coal-fired IPP generation. Once the list is screened for
the above characteristics, only the following four plants remain potential options for
supplying mid-term PPAs for baseload power. '

1 See NWPCC website at: http://www.nwNWPCC.org/energy/powersupply/Default.asp.
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Northwest Power and Conservation Council
Uncommitted Power Plants in the Pacific Northwest

May 7, 2010
Trered
Gapacity . R
Hame {MW} Heat Rate Slte County State Owner Owner Type

Big Hanaford CC 1A-1E 3220 7200 |{Big Hanaford Valley |JLewis WA  HransAlia Inclependent
(Grays Harbar Encrgy Fagity (Saisop} | 6508 7000 [Satsop Grays Harbor | WA invenergy [oba Grays Harbos Energy] [Independent
Hermiston Power Project 6894 7900 [Hermiston Umatilla OR Falpine, dba Hermiston Power Pariners]independent
Klamath Cogeneration Project 5015 7020 |Klamath Falls Klamath OR Ilberdrola Renewables Independent

Further examination of the remaining four plants reveals other potential issues.

Two of the four plants (Big Hanaford and Grays Harbor) are located north of the South of
Alston cut plane and are thus unlikely to be able to obtain firm transmission to PGE if
they do not already have existing rights across the path'®. The remaining two plants
(Hermiston and Klamath Falls) may also be unable to deliver to PGE on a firm basis
unless the owners currently hold firm rights from the plant to PGE or are able to redirect

_their current transmission rights (if they currently have firm transmission to another
point). A firm redirect would only be allowed by BPA if doing so would not create
adverse flow impacts across the most constrained paths on the BPA system (such as
South of Alston). It should also be noted that Klamath Falls may not be an economically
viable seller to Pacific Northwest utilities like PGE for mid or long-term sales, as the
plant is particularly well situated to sell into California wholesale electricity markets at
materially higher prices than those in this region.

Given this assessment, it would be imprudent to assume that PGE’s future
‘baseload energy needs can be cost-effectively supplied from market PPAs (either for a
near-term Boardman replacement or in lieu of the natural gas CCCT proposed in the
Action Plan).‘s

Finally, the current guidelines for IRPs and RFPs generally require procurement
actions (e.g. RFPs) to follow an acknowledged IRP. Order No. 06-446 (Guidelines 1 and
7); Order No. 07-002 (Guideline 13). As a result, IRP resource evaluation should focus
primarily on resource need and comparisons of cost and risk for candidate resources to
meet the need —technologies, fuels and delivery methods (transportation and
transmission). Questions of contract term, transaction structure risks for non-
performance and capitalization method (upon whose balance sheet the resource resides)

1 See IRP at 170 for a discussion of the transmission constraints caused by the South of Alston cutplane.
13 A large source of merchant / IPP capacity in the Pacific Northwest is a coal plant located in Centralia,
WA. The owner of the Centralia Coal plant (Trans Alta) is also currently reviewing alternatives for early
closure due to pressure from environmental stakeholders and government agencies. This plant represents
over 1,400 MWs of the roughly 3,000 MWs of available merchant capacity that is often referenced in
Pacific Northwest regional resource adequacy assessments / forums. The potential closure of the Centralia
plant could have a significant impact on the market for mid-term PPAs. See
http://www.transalta.com/newsroom/news-releases/2010-04-27/transalta-and-washington-state-agree-
formal-talks-transitioning-ce.
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are more-appropriately addressed during the subsequent procurement and competitive
bidding process.

B. PPAs vs. Ownership

NIPPC criticizes the IRP for not adequately considering the potentiat benefits of
purchasing supplies from market sources. Since the issue of “build vs. buy” is more
relevant to a procurement process such as an RFP, than to an IRP, we limit our comments
to matters that are relevant to the Commission in this docket.

PGE has no bias against PPAs. In our last all-source RFP (following the IRP
acknowledged in Commission docket LC 33), we entered into mulfiple PPAs. These
included baseload supply tied to IPP owned thermal and wind generation. We also
executed market-based purchase arrangements and seasonal capacity products with
merchant suppliers.

Moreover, in the 2009 IRP, we provided our analysis of the relative merits of
PPAs and utility ownership as required under the Commission’s IRP Guidelines. IRP
Guideline 13. However, consistent with the IRP Guidelines, PGE’s IRP does not focus
on ownership form. Rather, it focuses on candidate technologies and fuels. As
mentioned above, the proper place for evalvation of whether a PPA or ownership is more
beneficial is within the RFP, based on the specific merits of the bid offerings.

NIPPC’s Comments are also factually incorrect in many respects. NIPPC claims
that “...S&P assigns some imputed debt while Moody’s and Fitch assign no imputed debt
to the same PPA portfolio.” NIPPC at 9, fn. 6. As PGE is currently only rated by
Moody’s and S&P it would be speculative to assert that Fitch would or would not assign
imputed debt to the PPAs in PGE’s portfolio. We therefore address this point only as it
relates to Moody’s and S&P.

Moody’s most recent discussion of ratings methodology concluded that "... PPAs
may negatively affect the credit of utilities." Moody s Global Infrastructure Finance,
Regulated Flectric and Gas Utilities, August 2009 at 31.In discussing the treatment of
PPAs, Moody's states "[t]he most conservative treatment would be to treat the PPA as a
debt obligation of the utility as, by paying the capacity charge, the utility is effectively
providing the funds to service the debt associated with the power station." Moody’s
continues, "at the other end of the continuum, the financial obligations of the wutility could
also be regarded as an ongoing operating cost, with no long-term capital component
recognized.” Based on their analysis of the PPA, Moody’s treats PPAs in one of six
ways, five of which result in the imputation of debt, and the sixth treating it as an
operating expense.

NIPPC also states that “...S&P may assign imputed debt to PPAs as a measure of

financial risk...” NIPPC at 10. This incorrectly implies that new PPAs might not result
in additional debt being imputed by S&P in assigning its ratings to PGE. In general, S&P
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imputes debt on all PPAs over one year in duration, and it is unlikely that any new PPA
would be treated in any other manner.

NIPPC also asserts that the adjusted credit ratios resulting from imputed debt
from PPAs do not adversely affect PGE’s cost of capital. NIPPC at 9. In fact, those ratios
are a key determinant in assigning ratings, which in turn directly affect the cost of debt.
Furthermore, even if it were the case that only one rating agency imputes debt; the
upward impact on the cost of debt to the Company may be the same. Our bankers have
advised us, and PGE’s experience has been, that in the case of multiple ratings, bonds are
generally priced based on the lower rating. The differential between PGE’s current A~
First Mortgage bond rating and a BBB+ rating would be approximately 20 basis points.
This equates to $200,000 per year for every $100 million of debt, or approximately
$500,000 per year for the $250 million of debt that PGE plans to raise in 2010.

8. Renewable Portfolio Standards (RPS) Compliance

ODOE believes PGE should address renewable energy credit (REC) output
available from pre-1995 biomass facilities due to passage of HB 3674, which makes such
RECs available starting in 2026. ODOE at 3. In ODOE’s estimation there will be “over
7 million Certificates” at such future point in time.

PGE is aware of the legislation, but did not analyze this issue in our IRP for
several reasons. First, and most important, the legislation was not passed until February
2010, and signed into law on March 4, 2010, well after the initial filing of our 2009 IRP.

Second, these certificates play no role in meeting PGE’s RPS requirements for the
next 15 years. The substantial delay in the timing of their availability (2026) puts these
RECs well outside the action plan time horizon. We do not have any of the biomass
facilities that are subject to the legislation currently under contract, so their inclusion in

_our planning would be purely speculative.

Finally, while 7 million sounds like a large number of RECs, PGE’s REC need in
2026 is forecasted at 6.75 million. If we purchased all of the forecasted biomass RECs
they could only meet 20% of our load'® for approximately 5 years (2026-2030). These
RECs may indeed prove to be useful in the future. However, at this point including these
RECs m our IRP planning is not appropriate due to the significant time delay in their
availability for RPS use, and the uncertainty associated with acquiring the RECs.

ODOE also correctly points out that Alternative Compliance Payments could be
used for future renewable project development. ODOE at 4. The crux of the argument
however remains the same. PGE will be facing a large renewable need in the coming
years. While use of Alternative Compliance Payments may be prudent in the case where
cost-effective renewables aren’t available, at the present time we believe the most

' We would assume the biomass RECs would be ‘unbundled’ RECs as defined by Oregon statute. Under
Oregon RPS guidelines a utility may meet a maximum of 20% of its load with unbundled RECs.
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appropriate approach is to meet the RPS obligations through the acquisition of qualified
renewable resources and RECs.

9. Fuel Emissions
A, Carbon Compliance

Portland, NWEC, and Sierra focus on PGE CO; emissions differences between
portfolios, incorrectly concluding that some PGE portfolios are not compliant with
expected federal emissions standards. These criticisms focus on PGE’s use of predicted
allowance prices under various economy-wide or sector-wide cap-and-trade proposals
being considered in the U.S. Congress as an appropriate measure of CO; cost. Instead,
some parties urge PGE to analyze the cost of compliance under cap-and-trade programs
as if a company with covered sources is required to comply with its own declining hard
cap on the company’s covered emissions without the availability of allowance trading or
offsets investments as compliance options. According to these parties, the resulting cost
of displacing carbon-emitting resources with non- or lower-emitting resources, or the cost
of measures designed to reduce load through EE or DSM programs until the company-
specific reduction target is reached, is the better way to assess the cost of cap-and-trade
programs on the company and its customers. PGE disagrees with this characterization of
how the cap-and-trade proposals would work in practice. PGE has attached a letter from
the Edison Electric Institute (EEI} — the national trade association of investor-owned
electric utilities with significant experience and expertise on this topic — describing the
nature of the requirements that would be imposed by proposed cap-and-trade legislation.
See, Attachment 7. EEI concludes that:

market-based approaches such as emissions trading provide regulated
companies the flexibility to achieve the emission reduction targets in
the most cost-effective fashion possible, by either reducing their own
emissions and selling excess allowances, or buying the additional
allowances that they need from other firms (or from a government at
auction). Either way, the same reductions and atmospheric benefits
are achieved.

Attachment 7 at 1.

Every portfolio PGE proposes fully complies with proposed federal CO; standards
by simulating the utilization of grants and purchases of allowances and offsets. Every
portfolio includes costs based on an estimate of the future price of CO; carbon
compliance based on a composite of third party economy-wide modeling estimates of
legislative proposals. These costs are an adder within PGE’s modeling to the dispatch
cost of fossil-fueled resources and thus act to increasingly curtail the dispatch of coal as

“allowances decrease and compliance costs rise, consistent with the purpose of the
legislation. Thus, each portfolio contributes its part toward achieving the carbon
reductions called for in the legislation. Effective legislation would also seek to curtail the
least efficient and highest cost sources of emissions first, thereby impacting smaller and
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older coal plants in other regions of the country prior to low-cost, more efficient plants
such as Boardman.

B. PGE Portfolio CO, Emissions

Sierra claims that PGE’s CO, emissions increase under the Boardman through
2040 portfolios. Thus, in a presentation o the Commission on April 26, 2010, Sierra’s
consultant stated that:

IRP shows that if PGE continues to operate Boardman through
2040, its annual CO2 emissions would increase by approximately
30%, from 7.4 millions tons in 2007 and 7.5 millions tons in 2008
to 9.9 million tons in 2030. Annual CO2 emissions in 2030 would
also be approximately 10-15% higher in 2030 in the resource plan
that retires Boardman in 2020.

Schlisset Technical Consulting, PGE 2009 Integrated Resource Plan Preliminary
Findings, p. 5 (August 26, 2010).

Sierra’s statement is misleading. The 2007 and 2008 actual emissions stated
above represent emissions from that portion of PGE’s load which is only served PGE-
owned generation, whereas the 9.9 million tons in 2030 is for PGE’s entire load. In order
to compare on a retail load basis, see the following graph which shows annual emissions
from PGE-owned generation only for the Diversified Thermal with Green, Boardman
through 2020 and Boardman through 2014 portfolios. As is shown, the 2030 CO,
emissions from PGE-owned generation are lower than 2007 emissions in all cases,
indicating the impact of carbon legislation.
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CO2 Emissions of PGE Generation
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When increases in load are factored into the analysis, emissions intensity sharply
declines. As is shown in the figure below, our load is forecast to grow by 46% over the
period 2010 - 2030, while our total emissions to meet all retail load (including generation,

‘market and contracts) increases by around 3-11%, depending on the portfolio. Emissions
are decreasing when measured on the basis of emissions per MWh of load in all three
portfolios. This underscores the difficulty of absolute CO; reductions in the face of
ongoing load growth and the loss of zero-emitting hydro resources for a utility that is
already a low emitter compared to most U.S. utilities.
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C. Carbon Cost

NWEC compliments us for using a reasonable reference case carbon compliance
cost but criticizes PGE’s use of multiple CO; cost scenarios in our risk analysis. NWEC
asserts that we assign no weighting scheme to the use of high and low CO; cost forecasts
to reflect their respective likelihood of occurrence. NWEC at 15. NWEC's criticism
ignores the Commission's IRP Guidelines that require the use of different CO- cost
forecasts:

The utility also should develop several compliance scenarios

ranging from the present CO, regulatory level to the upper reaches
of credible proposals by governing entities.

IRP Guideline 8a.

Consistent with Guideline 8, PGE developed several scenarios using a variety of
CO; cost forecasts. IRP at Chapter 6.4. PGE also developed a specific trigger point
analysis of CO; costs in accordance with IRP Guideline 8c. IRP at 278. Finally, as
required by IRP Guideline 8d, PGE developed the Oregon CO; Compliance portfolio
which is consistent with Oregon energy policies. In short, PGE has complied with all of
the Commission’s CO; IRP Guidelines respecting CO,.

NWEC does not suggest a weighting scheme, nor do we believe at this early stage
that it would be informative to speculate on the likelihood of any given set of CO;
compliance costs over time. '
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ODOE notes that the carbon price used in our reference case is “[IJower in
comparison to other cost estimates from the region and baseload generation providing
utilities.” ODOQE at 1. At the time of our analysis, PGE constructed the reference case
scenario to reflect the most likely regulatory compliance future as required by IRP
Guideline 8a. PGE reviewed studies commissioned by Congress under the Bingaman-
Specter Lieberman-Warner, McCain-Lieberman and Waxman-Markey congressional
legislative proposals and an EPA legislative study of the Waxman-Markey bill. The 2009
IRP discusses how the reference case cost is derived, as well as the other cases used in .
the IRP. 2009 IRP at 103.

!

PGE’s CO; cost estimates align closely with other utilities’ estimates. For
example, Avista’s 2009 Electric IRP assumes a price of $33.37 per short ton (2009%),
which is only a little over $3 per ton more than PGE's 2009 IRP reference case.”
Moreover, in a technical support document prepared for the U.S. Department of Energy,
the interagency group on social cost of carbon proposed a central estimate of
approximately $21 per ton of CO, starting in 2010 which grows over time to about $45
per ton by 2050 (2007$)."® This analysis yields a price of about $30 in 2009 dollars.

Most reliable sources acknowledge that there is a wide range of reasonable CO;
price forecasts. In their 6™ Power Plan, the NWPCC states that the “range of estimates is
very wide™."” The NWPCC is not taking a position on carbon policy for the region and

-simply explored a wide range of possible carbon prices. Taking into account the broad
price range of potential CO, costs, PGE constructed a reasonable estimate based on the
most recent information available at the time.

The following figure shows the 2009 IRP CO, forecast in comparison to the more
recent Kerry-Lieberman proposal. As is shown, PGE’s low case of $12 case is consistent
with the Kerry-Lieberman floor price, PGE’s $65 high case is much higher than the
Kerry-Licberman ceiling, and PGE’s reference case ($30) is only slightly higher than the
Kerry-Lieberman average.

17 Avista 2009 IRP (pg 4-11) '

1817 8. Department of Energy (2010}, “Final Rule Technical Support Document (TSD): Energy Efficiency Program for
Commercial and Industrial Equipment: Small Electric Motors,” Appendix I5A (by the Interagency Working Group on
Social Cost of Carbon): “Social Cost of Carbon for Regulatory Impact Analysis under Executive Order 12866,”
available online at hitp://www].eere.energy.gov/buildings/appliance_standards/commercial/sem_finalrule tsd.html.

1% Northwest Power and Conservation NWPCC 6® Power Plan, 2010 Ch. 2 (pg 10).
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Finally, CUB focuses on the uncertainty around CO; costs, concluding that
"PGE's approach probably overstates carbon compliance in the short run and understates
those costs in the long run." CUB at 9. While we do not agree with their conclusion,
CUB’s statement highlights the uncertainty around any potential carbon regime going
forward. However, if CUB is correct and PGE’s early CO, costs are too high, our
preferred portfolio, which proposes to close Boardman in 2020, is actually disadvantaged
under.our current assurnptions.

D. Other Emissions

PSR comments on health impacts due both to climate change and to criteria
emissions from Boardman. PSR at 1-2. Elsewhere in this document, we demonstrate that
PGE will be in compliance with projected federal legislation for CO;, and all existing
rules and legislation for other regulated emissions for all IRP candidate portfolios. PGE
believes that it is important to operate our business in a manner that is socially and
environmentally responsible. We further recognize that it is important to consider human
health impacts associated with our business decisions and operations. However, potential
health impacts related to carbon emissions are not within the scope of the Commission’s
IRP Guidelines.

10. Risk Metrics
A. HHI

Many parties were confused by PGE’s use of HHI as a measure to capture
portfolio diversity. For example, Sietra’s consultant appears to confuse HHI with other
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risk measures such as high construction cost and technology uncertainty. Sierra, Exhibit
1 at 36.

As discussed in our 2009 IRP filing, HHI is used routinely to measure market
concentration (i.e., the number and market share of competing companies). Theoretically
this metric can range from 0 {a market with an infinite number of competitors all with

- equal market share) to 10,000 (a market with a single supplier). If a market had one
hundred suppliers, each with one-percent of the market the HHI would equal 100
(100*[1%"2]). The more diverse the market, the lower the HHI value; the more
concentrated the market, the higher the HHI. PGE adopted this framework as a way to
evaluate differences in generation technology and fuel concentration (exposure) in our
candidate action plans.

For the Fuel HHI measure we examined the fuel source of the energy used to
meet PGE load for the period 2010-2021 (the last year for major resource acquisition).
Portfolios that include wind, other renewables types, and/or nuclear tend to show better
fuel HHI values because these portfolios have a more diverse fuel supply, which would
tend to help minimize risks associated with fuel supply.

For the Technological HHI we examined the nameplate capacity of the resources
for each portfolio in the year 2021. The idea here is akin to the adage of avoiding all eggs
in one basket — or in this case, one or few generation technologies. Here portfolios with a
more diverse set supply and demand-side technologies (as measured by nameplate) will
do better. Thus the nuclear and market portfolios performed well. These portfolios have
more diverse sources of supply than, for example, the early Boardman closure portfolios
with their heavy CCCT concentrations. As with the Fuel HHI, the Technological HHI

~ does not look at construction or capital cost. These risks are modeled more directly, in
our futures analysis where we look at high capital costs.

B. TailVar less Mean Metrics

NWEC expresses concern over the use of a metric that looks at the difference
between right-tail (i.c., “bad”) outcomes and mean or reference case outcomes. These are
the “Deterministic Portfolio Risk Variability vs. Reference Case” and “Stochastic
Portfolio TailVar90 less Mean” metrics described in the IRP at 249. The purpose of
these metrics is to assess the relative exposure of a portfolio to cost variability.
Specifically, NWEC states “Any metric such as these that subtracts out the mean, in cases
where the mean can be very different across tested portfolios, is faulty, since high
variability in itself is not a bad outcome. Only high absolute costs are bad.” NWEC at
13. We believe that avoiding bad outcomes and avoiding large cost variations both
matter, although they largely capture different aspects of the same kind of risk. In any
event, this type of measurement is required by IRP Guideline 1c: “ftJo address risk, the
plan should include, at a minimum: 1. Two measures of PVRR risk: one that measures
the variability of costs and one that measures the severity of bad outcomes.” The Order
adopting the IRP Guidelines does not indicate that any party objected to the
Commission’s adoption of either metric. See, OPUC Order 07-002.
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C. Year-to-Year Variance Metric

NWEC also does not like the use of the year-to-year vartance described on page
250 of the IRP, NWEC at 14. This is the only PGE metric that looks at year-to-year
potential rate variation due to variability of our five stochastic variables (natural gas
prices, weather-induced load variations, hydro years, plant forced outage power cost
impacts, and wholesale electric prices) and comprises 3.3% of our total score. In
previous IRPs, a precursor metric, RVI, or Rate Volatility Index, was a prominent risk
metric. Relative rate stability is important to our customers, particularly to business
customers that tend to budget and forecast expenses for electricity three to five years out.
Without the use of a cost variability measure such as Year-to-Year Variance we would
not be able to determine which portfolios exhibit high or low cost variability and are thus
more or less likely to provide the rate stability that our customers prefer. It is worth
noting that no serious concerns with the use of the RVI metric were cited in prior IRPs
where the measure was used more prominently to consider rate variability. We believe
this metric continues to provide useful information about the “bumpiness in the road”
with regard to electric costs for PGE customers. Moreover, as this is a measure of
variability of costs, we believe this metric contributes to compliance with the
Commission’s IRP Guidelines.

D. Reliability Metric

NWEC expressed concern with PGE’s use of a reliability metric. Their rationale
appears to be that all portfolios should be built to the same reliability level. NWEC at 14.
PGE believes this suggestion is impractical and would make reliability performance
harder to evaluate.

Currently, calculating reliability performance is the most time- and data-intensive
portion of portfolio modeling, as we model random forced outage rates and mean times to
repair for all of our generating plants for all hours for all portfolios for 100 iterations for
10 years and then gather up the performance statistics. (If time permitted, we would
increase the number of iterations.) It is impractical to back in to a given result by
repeating this process several times while varying plant nameplate amounts until all
. portfolios have achieved the same reliability. It also would require picking the desired
level of reliability and the desired reliability metric (LOLP, EUE, TailVar EUE).

Further, it ignores that plants come in certain sizes that don’t allow for scaling up or
down to meet a reliability target.

In addition, building all portfolios to the same overall reliability level would mask
the causation for differences between costs driven by plant ownership and operations
versus costs for acquiring additional generation for reliability The suggested approach
would obscure the varying degree of reliability performance inherent in each resource
type and portfolio. For example, under our current approach, one portfolio might provide
only slightly higher reliability for much higher cost. Such a trade-off would be masked if
all candidate portfolios were constructed to achieve the same level of reliability. PGE’s
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IRP approach of constructing portfolios that achieve the same overall capacity and energy
levels allows for a fair comparison of all performance metrics, where reliability
performance is a stand-alone metric which can be seen and measured separately. Our
approach thus provides visibility about the trade-offs between cost and various types of
risk including cost versus reliability risk.

Moreover, OPUC IRP Guideline 11 provides guidance on the purpose of
reliability analysis, “Electric utilities should analyze reliability within the risk modeling
of the actual portfolios being considered.” OPUC Order No. 07-002 Appendix A, at 7.
Under NWEC’s proposal, as each portfolio would be pre-set to have the same level of
reliability, reliability would not be analyzed in the manner required by the Guideline,
Doing so makes reliability 2 modeling input rather than a result or output that can be
assessed and compared across portfolios.

11. Portfolio Considerations
A. Optimization

NWEC and Sierra’s consultant call for PGE to employ optimization modeling to
help derive and identify preferred portfolios. NWEC at 4; Sierra, Exhibit 1 at 13.
Neither party attempts to link this perceived shortcoming to their opposition to Boardman
operations or to PGE’s proposed Action Plan. As a result, we question the relevance of
the concern to this IRP.

We can concede that, if there were no constraints on time and resources for IRP,
optimization modeling could potentially provide some insights. However, we question
whether the increased time, cost and complexity would actually help us reach better
decisions. More complexity does not always provide better answers; sometimes it just
provides more complexity. :

The portfolic optimization approach may also have limited utility due to the
“natural constraints in our resource choices. There is simply a limited number of

legitimate resource types (generation technologies and fuel types), and each resource type
has an inherent size that is driven by technology. For example, foday’s high efficiency
natural gas combine cycle plants are roughly 400 MW in size. Constructing a portfolio
through an optimization tool with a CCCT sized at 150 or 550 MWs would not be valid
as it would require speculation about commercial arrangements for sharing the plant. Co-
ownership and joint dispatch of a single shaft gas plant poses many problems and is
therefore rarely implemented in practice. In fact, the vast majority of all recent vintage
high efficiency gas plants in the west are owned and dispatched by a single entity. Ina
world where we have both a constraint on the number of resource types (generally less
than 10), and those resource types are constrained in the size that they can be deployed,
use of an optimization tool to derive portfolios may have limited value.

In addition, optimization typically employs one objective function {e.g., cost
minimization) and various known constraints. For insiance, we have employed linear
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optimization in building a PGE system-specific model to determine costs associated with
wind integration and ways to mitigate those costs. However, in IRP portfolio modeling,
we have multiple objective functions {e.g. cost, cost-risk and reliability), as well as
consiraints that are subject to great uncertainty. Simply put, optimization faces
challenges in the context of an IRP where there is not a single objective function, but
rather multiple functions. The method and weightings used to “optimize™ could
overwhelm an aiready complex process.

As NWEC indicates, optimization will result in “tweaks” to the portfolios
(NWEC at 11), in which ever smaller adjustments are made to the timing and the relative
mix between wind and gas resources. Nevertheless, certain “tweaks” may call for
speculation and render a plan un-executable. As stated above, generating resources come
in certain unit sizes which are not amendable to small changes to accommodate
optimization. Moreover, neither NWEC nor any other parties suggests that “tweaks” to
the portfolios will have a material impact. In fact, as suggested above, minor tweaks will
likely increase the clustering of results which NWEC also criticizes. NWEC at 14.

B. Expected Value

NWEC points out that our use of the term “expected value” when describing the
NPVRR cost outcome for a given portfolio under deterministic reference case
assumptions is misleading. NWEC at 8. To clarify, we did not mean “expected value” in
the narrow statistical sense of describing the mean of a stochastic distribution. Rather,
we meant “expected value” in the broader sense of costs that would be expected using
reference case assumptions — that is, assumptions that are generally thought of as being
most likely to occur. Oftentimes, our reference case assumptions also fall roughly in the
middle of a reasonable range of sensitivities. Hence, for example, we used reference case
assurnptions that are approximately in the middle of the range of values evaluated for gas
prices, loads, and CO, compliance. While weights or probabilities are not assigned to
them, they can be thought of as the “most likely” or “expected” values. They can be
thought of as being in the approximate middle section of a range and so are analogous to
expected values, while clearly not being as stringent.

C. Statistically Significant Results

NWEC observes the clustering of results and questions whether the difference.
between the portfolios is statistically significant enough to provide a reasonable basis for
selecting the best preferred portfolio. NWEC at 4, 8, 10. We answer this with three
clarifications:

First, 75% of our score is based on deterministic scenario analysis and another
15% is a reliability metric. The remaining 10% of our score employs stochastic analysis
where draws for a limited set of stochastic variables is employed. Hence, applying
statistical tests for significance is not applicable for most of our scoring because most of
the analysis is deterministic in its nature.
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Second, the clustering 1s not nearly as tight as it appears to be. For each portfolio,
the majority of portfolio costs are from embedded assets, not incremental resource
actions. For instance, in the Market Portfolio, which employs no major new resource
actions other than maintaining RPS compliance and ongoing EE, incremental costs make
up about one-third of the total portfolio cost. Additionally, a significant portion of the
incremental costs are due to actions that fall outside our Action Plan window and are
common to most portfolios. Assuming that a third of these incremental actions occur
outside the Action Plan window, then the true incremental cost of each portfolio is closer
to 22% of the total portfolio cost (33% * 67%). To illustrate the impact, assume two
portfolios, one that has a NPVRR of $100, the other of $97. While this 3% difference
doesn’t seem particularly significant, on the incremental portion of the portfolio, it is the
difference between $22 and $22 minus $3, or $19. Now the perceived 3% difference is

actually an incremental difference of 13.6% — four and a half times higher than when

embedded costs common to all portfolios are included. Using incremental differences
would also be the appropriate basis for a test of statistical significance (if applied to a
stochastic analysis rather than a deterministic scenario analysis).

Third, a certain degree of clustering is expected. Since we are building new
resources to meet the same load in all portfolios and there is a very limited choice of new
generation resource options available, it is not surprising that top-performing portfolios
tend to have relatively small differences in total amount of new resource additions and
the cost of those additions. These differences in portfolio performance would only
become closer with a portfolio optimization technique. Nonetheless, even with the
performance across portfolios, the NPVRR differences between portfolios are still in the
tens and hundreds of millions of dollars, which is significant to our customers.

D. Scenario versus Stochastic Analysis

NWEC also appears to suggest that stochastic analysis should form the primary
basis for risk analysis, apparently at the expense of scenario analysis. NWEC at 4, 8.
More specifically,, NWEC suggests that stochastic analysis should be used to derive the
reference case NPVRR. NWEC at 8. However, PGE believes the value that stochastic
analysis adds is in understanding the potential volatility of the NPVRR results. Use of
stochastic modeling should not change any of the expected costs of the modeled
portfolios.

As pointed out in Section C above, stochastic analysis can only be applied to
inputs that are stochastic in nature. For the 2009 IRP, this means stochastic analysis can
be applied only to five variables (one of which is a function of the others). The bulk of
other inputs are subject to deterministic scenario analysis.

Sierra’s technical consultant explains why, in their view, scenario analysis is of
greater importance: “we have found that the most substantial risks in connection with
making future resource choices are those associated with large fundamental or structural
shifts — the types of risks best described through scenario analysis. As a result, we
believe that scenario analysis should be given the primary emphasis in our overall
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portfolio risk evaluation.” Sierra, Exhibit A at 25. In short, PGE believes the role of
stochastic analysis is to supplement, not supplant, scenario analysis.

E. CO; Compliance Cost as a Stochastic Variable

Sierra suggests that PGE’s IRP is incomplete as we do not treat CO, compliance
costs as a stochastic variable. Sierra at 25. Typically, stochastic variables exhibit short-
term volatility that is not particularly related to longer-term fundamentals. Stochastic
distributions are traditionally drawn from historical data. There is no historical basis for
developing a probability distribution governing the likelihood of certain CO, compliance
cost or their volatility. Therefore, in order to develop such a distribution for CO; costs,
we would need to speculate about the distribution shape and dispersion. Such an analysis
would be based on unsupported assumptions and therefore would not provide any reliable
information. This issue was recognized by Lawrence Berkeley Labs in 2 March 2009
report entitled “Managing Carbon Regulatory Risk in Utility Resource Planning™ at page
11:

Uncertainty in input variables for which historical data do not
exist — such as carbon emission prices — is less amenable to
probabilistic definition and stochastic modeling. Cost uncertainty
associated with these types of variables is therefore often assessed
by calculating candidate portfolio costs across a discrete number of
alternate scenarios (i.e., scenario analysis rather than stochastic
Monte Carlo analysis). (emphasis added)

Sierra’s consultant also recognized the uncertainty inherent in predicting future
CO; regulation and put forward scenario analysis as the “appropriate” way to consider
CO;, pricing:

Given the significant uncertainty in the timing and design
of CO; regulatory programs, we believe that the use of a
range of CO; prices, such as that represented by the
Synapse Low and High CO; Price Forecasts ($15/ton to
$45/ton on a levelized basis between 2013 and 2030) is
appropriate in utility resource planning.

David Schlissel, et. al., Synapse 2008 CO; Price Forecast, July 2008, at 16. This type of
scenario analysis is just what PGE performed in our 2009 IRP modeling.

F. Scoring Grid

NWEC objects to PGE’s IRP scoring grid. While its discussion on this was
extended, we make a few simple points.
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First, Order 08-2146 at 7 requires a tabular format; this is expanded on at 15 and
then repeated at 17. The order specifically called for “a rank ordering of all the portfolios
based upon all of the considerations.”

Second, because the Commission was not prescriptive in exactly how this was to
be accomplished, PGE developed a grid that we believe provides reasonable category
weightings and provides visibility into our approach for identifying top performing
portfolios that are candidates for a preferred portfolio. We introduced the scoring grid in
its draft form and then in its current form in two IRP public meetings as a way to meet
the Commission requirement and to provide insights into PGE’s rationale for integrating
the various IRP performance metrics for candidate portfolios. While some parties
provided feedback concerning the proposed performance metrics, we did not note any
serious stakeholder concerns with the overall scoring grid approach.

Third, the scoring grid approach is merely a screening mechanism to identify
better performing portfolios that are potential candidates for a preferred portfolio and
ultimately an IRP Action Plan. The purpose and intended use of the scoring grid is
explained in more detail in the IRP at 250-251. The scoring grid does not supersede
sound judgment in making a final selection. The real value in a scoring grid or similar
approach is that it provides insights and transparency for stakeholders into the use of our
various performance metrics in screening and rank ordering candidate portfolios.

Fourth, the IRP scoring grid methodology is quite similar to the scoring approach
that PGE has used in our RFPs, where we employ a point system with 60% being based
on cost and 40% on qualitative considerations. This RFP approach has been vetted with
two separate independent evaluators and OPUC staff.

Finally, we note that while critical of the scoring grid, neither NWEC nor any
other party suggests a constructive alternative.

CONCLUSION

We appreciate the interest parties have shown in our IRP and the substantial
resources they have committed to this process. We have conducted numerous public
stakeholder meetings, presented our assumptions, modeling methodologies and results,
while also seeking — and greatly benefiting from — stakeholder feedback. Throughout the
process, we have complied with the spirit and letter of the Commission IRP Guidelines.

Our Action Plan calls for a mix of new energy efficiency, renewable resources
and efficient natural gas generation for both energy and capacity needs. Our preferred
Boardman actions would set a national precedent by defining a reasonable path for
utilities to transition to non-coal fuel resources where appropriate. If BART III is not
approved by the EQC, our best and most responsible action remains full implementation
of controls and continued operation of the Boardman plant through at least 2040. Our
proposed Cascade Crossing transimission project will bring much needed transmission
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capacity to the Pacific Northwest thereby enhancing reliability and providing greater
access to renewable generation.

Given the lead times for construction of new generation and transmission, as well
as the timelines to meet the requirements of DEQ rules, PGE seeks acknowledgement of
the Action Plan so that we may move forward in a timely manner to implement the
resource decisions.

DATED this 10" day of August, 2010.

Respectfully submitted,

/S/ V. Denise Saunders

V. Denise Saunders

Assistant General Counsel
Portland General Electric Company
121 SW Salmon Street, IWTC1301
Portland, OR 97204

(503) 464-7181 (telephone)

(503) 464-2200 (telecopier)
denise.saunders@pgn.com
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APPENDIX A

These Reply Comments use the following abbreviations to identify Parties
submitting comments:

e s

Citizens’ Utility Board CUB
City of Portland Portland
Ecumenical Ministries of Oregon Ecumenical Ministries
Northwest Energy Coalition NWEC
Northwest Intermountain Power Producers NIPPC
Coalition

Oregon Department of Energy ODOE
Oregon Public Utility Commission Staff Staff
Physicians for Social Responsibility PSR
Renewable Northwest Project RNP
Sierra Club, Columbia Riverkeeper, Friends | Sierra
of the Columbia Gorge & Northwest

Environmental Defense Center

Willard Rural Association Willard
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PGE’s 2009 Integrated Resource Plan
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PGE’s DEQ Comments
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July 30, 2010

121 SW Salmon Street = Portland, Oregon 97204 Vice President

E . Portiand General Electric Company | ' Stephen M. Quennoz
(503} 464-8928  Facsimile (503) 464-2222 Power Supply/Generation

‘Mr. Brian Finneran

Oregon Department of Environmental Quality
811 SW Sixth Avenue

Portland, OR 97204

Re:  Comments on draft Regional Haze rule revisions
Dear Brian:

Thank you for the opportunity to comment on the Department of Environmental
Quality’s draft control options for the Boardman Power Plant, as described in the
department’s June 28 announcement of potential Regional Haze rule revisions. The
attached document provides Portland General Electric’s detailed assessment of the draft
options, along with proposed resolutions to issues associated with those options.

We believe a 2020 timeframe remains the best path to-achieve applicable environmental
standards for the Boardman Plant at a reasonable cost to our customers while maintaining
reliable electric service. While DEQ does not have the authority to impose a closure date
on the Boardman Plant or a closure decision on PGE, the agency has the authority and
latitude to make policy decisions that would allow development and implementation of a
reasonable 2020 plan. We urge the department to work with us within that framework to
determine an appropriate control straiegy.

We should not lose sight of the fact that agreement on a responsible 2020 closure plan
would represent a significant national precedent, defining a reasonable path for utilities to
{ransition to non-coal fuel sources where appropriate rather than invest in expensive
control solutions. We have a chance to create a powerful model of collaboration that
could have a highly beneficial impact on air pollution in the United States, shaping
national strategies for power plant emission reductions.

Our attached comuments offer corrections to technical and methodological flaws in DEQ’s
analysis. Unfortunately, while we know that DEQ shares our intention of seeking an
appropriate alternative to implementation of full controls and continued operation of the
Boardman Plant through 2040, we believe the agency has reached a number of invalid
conclusions that render unworkable all three of the draft options outlined on June 28.

PGE already has a clear path to resolve all current emissions requirements for the plant
(defined in DEQ’s 2009 Regional Haze rule} and continue operation for at least the next
30 years. We chose not to leave it at that, however, because PGE and numerous custorner
and stakeholder groups agree that an even better solution for our customers and the
environment would be possible if the DEQ rules allowed us to meet Regional Haze
objectives through a combination of interim controls and early plant closure.




Portland General Eleciric

If an acceptable amendment to the 2009 rules can’t be achieved and the options described
by DEQ are carried through as drafted in your final rule amendments, our best and most
responsible course of action remains full implementation of controls and continued
operation of the plant through at least 2040. While extensive modeling confirms that the
2040 path would be a responsible, cost effective course of action to serve our customers,
it would be unfortunate to lose this opportunity to achieve an even better outcome.

This makes it imperative that DEQ’s formal proposed rule include a workable 2020
option. We strongly disagree with DEQ’s conclusion that the 2020 plan we proposed in
April could not be approved under EPA Regional Haze standards for Best Available
Retrofit Technology. Nevertheless, we have taken the opportunity afforded by this
informal comment period to conduct additional analysis o respond to DEQ’s concerns.
As a result, we have modified our proposal to capture additional interim control benefits,
substantially reflecting DEQ’s suggested control options. '

Specifically, our attached comments propose operation on reduced sulfur coal, low-NOx
burners, modified overfire air and selective non-catalytic reduction (SNCR) through 2020
with a pilot study of Dry Sorbent Injection (DST) technology. Contingent on the results
of pilot testing, PGE would commit to meeting a 0.4 Ib SO/MMBtu limit through 2020
using DSI. If this option is considered BART, DEQ would need to provide a procedure
for establishing an alternative SO; limit based on the testing. The limit would be adjusted
if PGE’s pilot testing demonstrated that operation of DSI could not reach 0.4 Ib
SO,/MMBtu, when operating in conjunction with SNCR and the mercury controls,
without resulting in an increase in the hourly capacity to emit particulate matter or
triggering PSD for PM, 5 (assuming the same level of operation currently reflected in the
Boardman Plant’s plant site emission limits).

While this proposal includes a closure requirement in 2020 that is clearly enforceable,
one of the corollary advantages of the 2020 option is that it also allows sufficient time for
an evaluation of whether the plant could be efficiently operated using a different, non-
fossil fuel source. Of course, this would require a new permit, following a separate DEQ
review.

The reason for going through this lengthy process is to achieve the best solution we can
for our customers, one that balances environmental impacts with customer cost impacts.
If we succeed, PGE will be well positioned to meet our customers’ needs today, while at
the same time laying the groundwork for better supply options for Oregon’s and the
nation’s energy future,

We believe DEQ should consider this combination of pragmatism and precedent as it
seeks an appropriate solution in this matter, and we stand ready to work with the agency
to that end. Please do not hesitate to contact us if you have questions or would like more
information regarding the attached comments.

Sincerely,
cc: Dave Robertson
Jim Lobdell




PGE COMMENTS ON DEQ’S PROPOSED REVISIONS TO
ITS REGIONAL HAZE RULES

7/30/2010

Portland General Electric Company (“PGE” or “Company™) appreciates this opportunity to
comment on the Oregon Department of Environmental Quality’s (“DEQ” or “Department™)
preliminary revisions to its Regional Haze rules. As you know, the rules are the result of the
federal requirement that Oregon develop an implementation plan for regional haze (the
“Regional Haze Plan™) for submittal to EPA and approval into the State Implementation Plan
(“SIP”). The Regional Haze Plan must include a determination of Best Available Retrofit
Technology (“BART”) for cach BART-eligible source in the state that emits any air pollutant

- which may reasonably be anticipated to cause or contribute to visibility impairment in any
mandatory Class [ area. 40 CFR § 51.308(e)(1)(ii). The federal Clean Air Act contains specific
criteria for establishing BART and these criteria are carried over into the regulations. In
developing these regulations, EPA also promulgated guidelines to be used by the states in
developing BART determinations. These guidelines, found in 40 CFR § 51 Appendix Y, contain
the majority of the detail regarding how BART determinations are to be conducted.

What follows is a summary of developments thus far in the BART determination rulemaking
process for PGE’s Boardman Power Plant, PGE’s assessment of the draft control options
described in DEQ’s June 28 announcement and invitation for public comment, and our proposed
resolution to problems associated with those options. We will also address concerns DEQ raised
with respect to the alternative 2020 plan PGE proposed in the petition submitted to DEQ on
April 2, 2010.

As we review the technical details of potential control solutions, however, it’s important that we
not lose sight of why we are revisiting this issue. After all, the EQC has already adopted rules
that would allow PGE to resolve all current emissions requirements for the plant and continue
operation for at least the next 30 years, an outcome that extensive modeling confirms would be a
responsible, cost effective course of action to serve our customers. We have chosen not to leave
it at that, however, because PGE and numerous customer and key stakeholder groups have
agreed that it would be possible to achieve an even better outcome for both our customers and
the environment if the DEQ rules are revised to allow us to instead meet Regional Haze
objectives through a combination of interim controls and early plant closure.'

! Early closure, as referenced herein, is the cessation of coal as a fuel source for the
Boardman plant. PGE is evaluating other technologies for use at the Boardman site, including
biomass. '
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The reason for doing this, if we’re able to finalize an acceptable amendment to the rules, is to
achieve the best solution we can for our customers. This also gives us an opportunity, however,
to set a remarkable national precedent for Regional IHaze regulation and, for that matter, for
general air quality regulation of coal-fired generating plants nationwide.

Although a few coal-fired plants in the United States have recently been slated for closure and
replacement, none of the plants involved to date match Boardman’s age, size, level of efficiency
or role in a utility generating fleet (i.e. a baseload resource). In short, PGE and its stakeholders
have stepped forward to match a pragmatic resource decision on behalf of customers with a
forward-looking policy precedent that could have a significant impact on the nation’s efforts to
reduce air pollution in general and carbon emissions in particular.

We believe DEQ should consider this combination of pragmatism and precedent as it seeks an
appropriate solution in this matter. Specifically:

s Given the substantial discretion and flexibility the states have under the BART
requirements of CAA § 169A,% Oregon clearly has the authority to develop a reasonable
__.path to plant closure. An innovative approach along the lines of what PGE has proposed
“would be consistent with Regional Haze regulations while also offering a valuable
" 'example for other utilities and states to follow, This could result in tremendous
‘cumulative national air quality benefits that potentially dwarf the results of any action
Oregon could take by itself.

e In order to achieve an attractive national precedent, however, DEQ must balance the
considerable long term benefits of closing a coal-fired power plant of this size with the
near-term need to mitigate costs to customers, maintain the reliability of the electric
power grid, and reduce the economic impact of closure on communities surrounding the

2vHR. Conf. Rep. No. 95-564 (1977), reprinted in 3 Senate Comm. on Env't and Pub. Works, A
legislative History of the Clean Air Act Amendments of 1977, at 535 (1978) [hereinafter "1977
Legislative History"]. The "agreement" to which the Conference Report refers was an agreement to reject
the House bill's provisions giving EPA the power to determine whether a scurce contributes to visibility
impairment and, if so, what BART controls should be applied to that source. See id. At 533-35. Pursuant
to the agreement, language was inserted to make it clear that the states - not EPA - would make these
BART determinations. See id. at 533-35; see also H.R. Res. 4151, 95th Cong. (1977), reprinted in 1977
Legislative History at 1985, 2325-30. The Conference Report thus confirms that Congress intended the
states to decide which sources impair visibility and what BART controls should apply to those sources.

- American Corn Growers et al. v. EPA, 291 F. 3d 1 (D.C. cir. 2002)
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plant. Failure to do this would instead establish a precedent that greatly reduces the
incentive for utilities, state regulators, and stakeholder groups to seek collaborative
emissions control solutions based on early plant closure.

In our comments below, PGE offers suggestions on how to address key provisions of the
Regional Haze rules and the BART guidelines to accomplish a reasonable 2020 closure of the
Boardman Power Plant. Specifically, we propose operation on reduced sulfur coal, low-NOx _
burners, modified overfire air and selective non-catalytic reduction (“SNCR™) through 2020 with
a pilot study of Dry Sorbent Injection (“DSI”) technology. Contingent on the results of pilot
testing, PGE would commit to meeting a 0.4 1b SO/MMBtu limit through 2020 using DSI. If
this option is considered BART, DEQ would need to provide a procedure for establishing an
alternative SO, limit if PGE’s pilot testing demonstrated that operation of DSI could not reach
0.4 Ib SO,/MMBtu, when operating in conjunction with SNCR and the mercury controls, without
resulting in an increase in the hourly capacity to emit particulate matter or triggering PSD for
PM, 5 (assuming the same level of operation currently reflected in the Boardman Plant’s plant
site emission limits).

We remain mindful that if an acceptable amendment to the 2009 Regional Haze rules cannot be
-achieved, our most responsible course of action remains full implementation of controls and
continued operation of the plant to serve our customers through at least 2040. While this would
be an unfortunate and unnecessary outcome, we believe that it will still be the best plan available
to us if the other options described by DEQ are carried through as drafted to the final rule
amendments.

DEQ and the EQC have discretion under § 169A to achieve a balanced and reasonable outcome
that will benefit both the environment and utility customers. We urge the agency to approach this
issue with that flexibility in mind, remembering that ultimately the rules are intended to achieve
results that will make both environmental and economic sense to the people we serve. We look
forward to working with you to take advantage of this opportunity to set an important national
precedent. '

1. Background
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On November 2, 2007, PGE submitted a BART analysis for its coal-fired power plant located in
Boardman, Oregon (the “Boardman Plant™).” Sources in existence on August 7, 1977 and that
both fall into one of the designated source categories and have the potential to emit more than
250 tons per year of a haze-causing pollutant are required to determine BART if they cause or
contribute to visibility impairment in a mandatory Class I area. 40 CFR § 51.308(e). DEQ
previously determined that the Boardman power plant was in existence, as that term is defined in
the federal Regional Haze program, on August 7, 1977 The Boardman Plant emits more than
250 tons per year of NOx, SO, and PM, is in one of the designated source categories and was
determined by the Department to cause visibility impairment in at least one mandatory Class I
area. Thercfore, PGE engaged an extensive group of experts that assisted the Company in
preparing a BART determination for the Boardman Plant. This report was submitted to DEQ on
November 2, 2007 and subsequently supplemented in response to dozens of questions posed by
various state and federal agencies and interested third parties. The team of experts concluded
that if the Boardman Plant were operated through 2040, BART constituted a set of NOx, SO; and
PM limits reflective of the installation of new low-NOx burners with a modified overfire air
system for NOx control and the installation of a semi-dry scrubbing system with fabric filters for
SO, and PM control. PGE concluded that due to the long lead time and complex engineering
chaIlenges the Company needed five years from the date that the Regional Haze SIP is approved
in order to engineer, bid, procure, install and start up the SO, controls. Federal law authorizes
DEQ to allow up to five years from the date EPA approves the Regional Haze SIP. 40 CFR §
51.308(e)(1)(iv).

On December 1, 2008, the Department issued the proposed Boardman Plant BART proposal for
public comment. The proposal included new regulations that would require the installation of

* The Foster-Wheeler boiler is identified by the U.S. Environmental Protectlon Agency (EPA) as
acid rain program ORISPL code 6106.

* 40 CFR § 51.301 defines “in existence on August 7, 1977” as “meaning that the owner or
operator has obtained all necessary preconstruction approvals or permits required by Federal, -
State, or local air pollution emissions and air quality laws or regulations and either has (1) begun,
or caused to begin, a continuous program of physical on-site construction of the facility or (2)
entered into binding agreements or contractual obligations, which cannot be cancelled or
modified without substantial loss to the owner or operator, to undertake a program of
construction of the facility to be completed in a reasonable time.”
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the controls proposed by PGE, but on an expedited schedule. In addition, the Department
proposed to require that PGE install selective catalytic reduction (“SCR”) in 2017.

PGE submitted comments on DEQ’s proposal introducing the concept of shutting down the
Boardman Plant boiler before the end of its projected life and, based on the reduced plant life,
eliminating some or all post-combustion controls depending on the shutdown date.

On June 19, 2009, the Oregon Environmental Quality Commission (“EQC”) adopted the
Regional Haze Plan. The Regional Haze Plan includes new regulations (OAR 340-223-0030)
imposing NOx, SO; and PM limitations reflective of BART and applicable to the Boardman
“Plant boiler. The NOx regulations require compliance by July 1, 2011 and the SO; and PM
regulations require compliance by July 1, 2014. The Regional Haze Plan also includes new
regulations (OAR 340-223-0040) imposing additional NOx limits reflective of the Reasonable
Progress (“RP”) requirements of Clean Air Act Section 169A. The RP regulation requires
compliance by July 1, 2017. These requirements are summarized below in Table 1.

Table 1 .
Oregon Regional Haze Plan Requirements for Boardman Plant Boiler
Limit (Assumed Control*) Installation Deadline Authority
0.28 b NOx/MMBtu—30 day rolling 7172011 BART
average

0.23 Ib NOx/MMBtu—annual average
{Low-NOx Burners/Overfire Air) **
0.12 1b SO,/MMBtu—-30 day rolling 7/1/2014 BART
average
0.012 Ib PM/MMBtu—average of
source test runs
(Semi-Dry Scrubber)
0.070 1b NOx/MMBtu 7172017 Reasonable
{SCR) Progress
* BART constitutes emission limits, not specific controls. The assumed control is
provided for illustrative purposes only.
** Tf combustion controls do result in a showing of comphance by July 1,2012 and
DEQ grants an extension of the compliance deadline to July 1, 2014, the NOx limit
changes to 0.23 Ib/MMBtu as a 30 day rolling average.

In adopting these BART/RP requirements, the EQC and DEQ acknowledged PGE’s request for
consideration of a boiler shutdown, but stated that carly closure would need to be addressed in
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future submittals. In Chapter 10 of the Regional Haze Plan, DEQ acknowledged that the cost of
future greenhouse gas regulation in context with costs associated with the regional haze SO, and
NOx controls for the Boardman Plant boiler “could be significant and may require PGE to
evaluate cost-benefit factors affecting the future of the Boardman Plant, as part of the Oregon
Public Utility Commission Integrated Resource Plan process.” In Chapter 12, DEQ also stated
that “should PGE determine that the impact and cost of carbon regulations will require the
closure of the PGE Boardman Plant, PGE may submit a written request to the Depariment for a
rule change.”® Thus PGE could petition DEQ for reconsideration of the BART and RP rules if
external factors such as carbon regulation would result in early plant closure.

On April 2, 2010, PGE petitioned the EQC to amend QAR 340-223-0030 and -0040 in
accordance with the invitation in the Regional Haze Plan. As the Department has acknowledged,
DEQ has no authority under the BART requirements to require early closure of a plant.
However, a source does have the ability to offer to accept a federally enforceable condition to
cease plant operations by a date certain either to avoid BART (by the closure date being no later
than 5 years after EPA approval of the Regional Haze Plan into the SIP) or to be accounted for in
the BART determination itself. For example, EPA stated in the preamble to the BART
implementation rules:

“With regard to BART-eligible sources not being in operation for the
duration of the program, a State, in making BART determinations, is
explicitly directed by the CAA to account for the remaining useful
life of a source.” 70 Fed. Reg. 39125 (July 6, 2005)

The remaining life of the plant is a separate and freestanding criterion as well as a component of
the economic impacts analysis in the BART determination process. In its April 2, 2010 petition,
PGE proposed to accept a 2020 plant closure date. PGE accompanied the petition with a
complete BART analysis that took into account the 2020 closure proposal and concluded that if
the Boardman Plant closed in 2020, BART constitutes the use of reduced sulfur coal (for SO,
control) and new low NOx burners with modified overfire air (for NOx control). BART for
particulate was the continued use of the electrostatic precipitator (ESP).

On June 17, 2010, the EQC denied PGE’s petition and directed the Department to commence
rulemaking to determine other alternatives to the current BART/RP requirements in the Regional

* Regional Haze Plan at p. 155.
® Regional Haze Plan at p. 202.
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Haze Plan. The Department has released a preliminary proposal for informal comment that
would provide the following three options in addition to the existing rules:

DEQ BART Revision Proposal

Table2
2011 NOx 2014 SO, 2017 NOx Closure Date
Existing Rules LNB/MOFA SD Scrubber SCR 2040+
DEQ Option 1 LNB/MOFA/SNCR | 8D Scrubber - 2020
DEQ Option 2 ENB/MOFA/SNCR. | DSI : --- 2018
DEQ Option 3 LNB/MOFA -—- - 5 years after SIP
approval (20167)

‘The new alternative options were supported by a draft BART analysis that PGE believes contains
errors and incorrect assumptions that materially distort its conclusions. For that reason, PGE is
submitting the following comments to identify and correct the errors so that the proposed rule
that is placed out on formal notice more accurately reflects the statutory BART process and EPA
guidance.

2. Evaluation of Exrors in DEQ’s BART Analysis

PGE has reviewed DEQ’s proposed BART analysis and three additional BART options. While
PGE appreciates the Department’s willingness to think in terms of alternatives to the current
regional haze requirements, PGE believes that there are numerous errors in the Department’s
BART analysis that result in erroneous conclusions. While our analysis is not yet complete, we
are submitting the following comments identifying a number of errors in the Department’s
analysis.

Plant Closure Assumption is Invalid

One of the most fundamental errors that we believe affects the Department’s BART analysis
relates to the assumption in Option 2 that the plant will close in any year other than 2020 or
2040, i.e., the end of the Boardman Plant’s useful life.” As the Department has previously

7 For ease of reference, 2040 is referred to throughout this document as the end of the
Boardman Plant’s useful life. However, it is possible that the plant could ultimately operate for a
{onger period of time—particularly if the controls envisioned by the current BART rules are
installed. By using 2040 as a reference point, PGE makes no commitment to cease operating the

(...continued)
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acknowledged, Section 169A of the Clean Air Act does not provide DEQ or the EQC the
authority to set a closure date for the Boardman Plant. PGE can volunteer to accept a premature
closure and then DEQ is required to take that into account in determining BART. EPA stated:

“[A] State, in making BART determinations, is explicitly directed by
the CAA to account for the remaining useful life of a source. Thus,
States may factor into their reasonable progress estimates those shut-
downs that are required and effected in permit or SIP provisions.” 70
Fed. Reg. 39103, 39125 (July 6, 2005).

In considering closure dates other than 2020 and 2040 in establishing BART, DEQ is acting
outside of its jurisdictional authority. We note that this is not the case in relation to Option 3 as
that option simply states that if PGE does not install BART on Boardman within 5 years after
‘SIP approval, the Boardman Plant must cease operation or face enforcement. This approach is
consistent with EPA’s clear statement in the 2005 BART rule preamble where it stated:

““We believe that the CAA mandates consideration of the remaining
usefill life as a separate factor, and that it is appropriate to consider in
the analysis the effects of remaining useful life on costs. We believe
that, because the source would not be allowed to operate after the 5-
year point without such controls, the option for providing flexibility
would not create a loophole for sources. Moreover, any source
operating after this point without BART controls in place would be
subject to enforcement actions for violating the BART limit. For any
source that does not agree to shut down before the 5-year point, the
State should identify a specific BART emission limit that would apply
after this point in time.” 70 Fed. Reg. at 39127.

For that reason, we request that DEQ not propose a BART option that anticipates a 2018 closure
of the Boardman Plant. PGE has never offered such a closure date and DEQ lacks legal
authority to impose such a requirement.

(...continued)
Boardman Plant in 2040. Any decision as to the usefiil life of the Boardman Plant would need to
be reviewed by the Oregon Public Utilities Commission.
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The Department Failed to Identify Technically Feasible Controls

In its April 2, 2010 BART analysis, PGE identified the use of reduced sulfur American coal as
an interim control for consideration as BART. In its draft BART analysis, the Department added
two additional interim technologies, DSI and the use of Indonesian coal. We do not contest that
these two technologies should be listed in Step 1 of the BART analysis as “available retrofit
control techinologies.” However, both technologies should be eliminated in the second stage as
not being technically feasible.

The importation of Indonesian coal is technically infeasible as an interim BART control. As

- DEQ acknowledges in its second bullet on page 20 of the Department’s draft BART analysis, it
would be infeasible for PGE to import Indonesian coal to the west coast of the U.S. There are no
existing port facilities that could accommodate these sh1pments Setting aside the profound
policy reasons why the Department should not be requiring Oregon consumers to pay for the
importation of coal from a country with a questionable history of mine reclamation, worker
safety and env1ronmental protections (let alone a country that the U.S. government has labeled a
haven for terrorism),” it is technically 1nfea51ble to actually transport the coal into any west coast
port and, from there, to the Boardman Plant.” In addition, managing shipments around the
Indonesian monsoon season is a real issue, which has resulted in price increases and curtailment
of coal supply under supply contract force majeure provisions.'® Lastly, there is no
demonstration that the Indonesian coal is of acceptable quality to even be burned in the
Boardman Plant boiler. Therefore, the use of Indonesian coal should be removed from the
possible interim control options at Step 2, based on technical infeasibility.

Similarly, there is no basis for concluding that DSI, as proposed, is technically feasible. EPA
stated in its 2005 BART rule preamble what was required in order for a technology to be
con51dered technically feasible. Specifically, EPA stated:

% See, http://iravel.state.gov/travel/cis_pa_tw/cis/cis_2052.html#safety
® We note that the two plants identified by DEQ as having utilized imported Indonesian

coal are located on the east coast and have associated importation facilities that are not available
in the Western U.S.

10 gee, e.g., http://www.thejakartaglobe.com/business/indonesian-coal-prices-up-as-rain-
curbs-supply/372199; also see, http://www.reuters.com/article/idUSIAK42062020100427
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“Control technologies are technically feasible if either (1) they have
been installed and operated successfully for the type of source under
review under similar conditions, or (2) the technology could be
applied to the source under review. Two key concepts are important
in determining whether a technology could be applied: ‘‘availability”
and “‘applicability.”” As explained in more detail below, a technology
is considered ‘‘available™ if the source owner may obtain it through
commercial channels, or it is otherwise available within the common
sense meaning of the term. An available technology is ‘‘applicable™
if it can reasonably be installed and operated on the source type under
consideration. A technology that is available and applicable is
technically feasible. 70 Fed. Reg. at 39165.

IﬁS clear that DSI is not an applicable technology, as that term is defined by EPA. As the
Department acknowledges in its BART analysis, , )

“DSI has been demonstrated in practice on smaller coal-fired boilers
(<100 MW). It has not been demonstrated on larger boilers...” DEQ
Draft BART Analysis at page 6.

The Department seeks to distance itself from this acknowledgement by suggesting that DSI has
never been installed on a boiler as large as that at the Boardman Plant because nobody has ever
wanted to. However, that does not change the fact that there is no demonstration project
showing that DSI can be used on a long term basis for a boiler the size of the Boardman Plant
boiler. Absent such a demonstration, DEQ cannot unilaterally impose DSI on the Boardman
Plant as BART. By contrast, PGE could agree to serve as a demonstration project for DSI, but
would only be able to do so if appropriate alternative emission limits were included within the
rule to protect PGE if DSI turned out not to be cost-effective, compatible with the mercury
controls, permittable, or able to achieve significant levels of SO control.

An additional reason not considered by DEQ in its BART analysis is whether under recent
regulatory changes a DSI system is permittable. Even if DSI were assumed to be able to achieve '
the SO- reductions suggested by the Department, the technology is not technically feasible if it
would be impossible for PGE to obtain a permit to install and operate the technology. As the
Department has acknowledged, EPA will be withdrawing its PMjo surrogacy policy that has
allowed sources to be permitted under PSD without having to evaluate PM; 5. Therefore, DEQ is
requesting that the EQC adopt as an emergency rule at its August meeting provisions that would
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establish the baseline year for PM; s as 2007 or 2006 (unless a prior year can be established as
better representing normal conditions), a 10 ton/year significant emission rate, a PM; s PSD
increment and a PM; s significant impact level. Under these regulations, the installation of DSI
would trigger PSD for PM, 5 if it resulted in PGE requiring a plant site emission limit (“PSEL”)
in excess of its 2006/2007 actual PM,; s emission rate by 10 tons per year or more. PGE has
estimated that DSI would require the addition of approximately 4 tons/hour of reagent powder
into the boiler exhaust upstream of the ESP. Assuming 8,000 hours of operation per year, this
would equate to 32,000 tons of particulate being introduced into the exhaust gas annually. The
additional burden imposed on the particulate control device (ESP) could cause it to lose
efficiency at collecting the smaller particles thus likely resuiting in an increase in PM; s
emissions in excess of 10 tons per year.'' PGE’s preliminary modeling indicates that at the
anticipated level of increased PM, 5 emissions associated with DSI, the Boardman Plant would

+ cause a PM; 5 increment and/or NAAQS exceedance thus making the DSI technology
unpermittable. Because it could not be lawfully operated, the DSI technology is not technically
feasible. We note that this aspect of DSI operation would not have been identified in relation to
the small boilers that have employed the technology for two reasons. First, the smaller boilers
would have had a proportionately smaller level of PM, 5 emissions. Second, any boiler that
already has a permit would have obtained it while EPA’s PM, surrogate policy was still in
effect. Therefore, these boilers would not have had to evaluate PM; s impacts. As a result, the
previous permitting of the smaller boilers is not a basis for concluding that the Boardman Plant
boiler could pass permitting review for DSI installation.

DSI by itself is similarly not technically feasible as it could not be installed and achieve
compliance with the apphcable New Source Performance Standard (“NSPS”). The applicable
boiler NSPS, Subpart Da, imposes a particulate limit of 0.015 1b/MMBtu heat input. 40 CFR §
60.42Da(c)(2). This limit is triggered by modifications that occur after February 28, 2005. A
modification occurs if there is physical change that results in a statistically significant change in
- particulate emissions. 40 CFR § 60.14. If PGE installed DSI, the evidence overwhelmingly
shows that a statistically significant increase in the hourly capacity to emit particulate would

'! By means of reference, Section 7.2 of the BART analysis states that without DSI
approximately 66 percent of the Boardman Plant’s particulate emissions are PM; 5. This equates
to 275 tons per year of PM; 5 emissions in the baseline period based on the emission rates
~ identified in Table 2-3. A 3.5 percent increase in PM, s emissions as a result of adding over
32,000 tons per year of fine particulate (i.e., adsorbent) 1nto the stack exhaust appears likely to
result in a 10 ton per year increase in PMz 5.
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occur. Therefore, PGE would be required to comply with the 0.015 ib/MMBtu limit, which the
ESP would be incapable of doing with 4 tons per hour of reagent being added to the inlet gas.
Therefore, DSI could not be installed and maintain compliance with the Subpart Da NSPS limits.
Therefore, this technology cannot be considered technically feasible.

For the reasons outlined above, both the importation of Indonesian coal and the installation of
DSI should be eliminated at Step 2 of the BART analysis.

DEQ Wronely Evaluated the Cost Impacts of Imported Indonesian Coal and DSI

‘While PGE believes that imported Indonesian coal and DSI are both technically infeasible, we
have prepared comments on the defects in the cost impact analysis as if the technologies were
technically feasible. To be perfectly clear, DEQ and other readers of these comments should not
conclude that because we are making these comments on cost impacts that we consider either

~ technology technically feasible.

Imported Indonesian Coal is Not Cost-Effective Even if It Were Technically Feasible

Imported Indonesian coal is unequivocally not cost-effective. As noted above, there are no
receiving facilities in the western U.S. that would be capable of receiving, unloading and
reloading the coal into unit trains. Therefore, were imported Indonesian coal considered
technically feasible, it would be necessary to construct an entire unloading and reloading facility,
including storage structures, capable of handling the volume of coal needed to fuel the Boardman
Plant. Land would either have to be acquired or leased to facilitate this new infrastructure. All
this would cost hundreds of millions of dollars. PGE would further need to secure rights over the
rail lines that connect the deepwater port capable of handling a coal laden ship to Boardman.
This would involve additional costs. Constructing these facilities and bringing them on line
could likely not be completed by 2014 given the land acquisition, permitting and siting processes
that would be involved. In addition, PGE estimates the initial capital cost would be in exess of
$100 million and the annual operational costs would be $275-$300 million. The biggest cost
component in the annual operational costs is the delivery of the Indonesian coal, which is over
3.5 times higher than domestic options. It may also be necessary, given the potential for political
instability in Indonesia, to stockpile considerable amounts of coal in case of interruption in
supply due to terrorism, labor unrest or political upheaval. This introduces both a direct
operating cost as well as a significant risk which imposes an additional cost of replacement
power if the Indonesian mine cannot deliver as promised. None of these potential costs have
been included in the operational cost amounts described above. It is extraordinarily speculative
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to think that the Cregon Public Utilities Commission would consider such an investment and
fueling approach to be prudent and in the best interests of PGE’s customers. In short, DEQ’s
BART analysis does not incorporate the extreme economic impacts associated with importing
Indonesian coal. Including these costs demonstrates that even if the importation of Indonesian
coal were technically feasible, that the direct and incremental cost-effectiveness of the emission
reductions would be too extreme to consider this option BART.

DSI is Not Cost-Effective Even if It Were Technically Feasible

Similarly there are fundamental flaws in DEQ’s cost-effectiveness analysis of DSI. The .
Department’s BART analysis assumed that the installation of DSI would require “only” a $52.2
million investment and an annual operational cost of only $2.6 million. However, this cost fails
to take into account the fact that the installation of DSI could trigger PSD for PM, 5. As a result,
the Department’s BART analysis fails to identify the costs associated with PSD compliance. As
a result, even if DSI were considered technically feasible and were capable of being permitted, -
the costs associated with maintaining PM, s emissions below the increment and NAAQS could
render the technology not cost-effective.

Semi-Dry Scrubbing Cost-Effectiveness Numbers in DEQ BART Analysis Understate
True Cost ' '

Since the adoption of the Regional Haze Plan, PGE engaged Sargent & Lundy (“S&L”), an
internationally recognized engineering company with extensive expertise in designing and
contracting semi-dry scrubbing systems for coal-fired power plants. S&L has assembled a new
detailed cost analysis for the construction and operation of a semi-dry scrubbing system for the
Boardman Plant. Based on S&L’s assessment, the true cost of controlling SO, emissions with a
semi-dry scrubber are higher than what was identified in the prior BART analysis by
approximately 30 percent. If the capital and operating costs are adjusted, then the Department’s
estimate of direct cost-effectiveness would increase to over $6,500/ton and incremental cost-
effectiveness would increase to near $9,000/ton. Of course, as discussed further below, these
costs as expressed in dollars per ton, while being singularly relevant in the BART context, do not
show the true cost effectiveness with respect to PGE’s customers. Installing a very expensive
semi-dry scrubber for six and a half years and then shutting it down is not in the best interests of
customers, and does not achieve the balance of environmental benefit, maintaining the reliability
of the electric power grid, and reducing the economic impact of closure to employees at the plant
and the communities in which they live and work, '
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The Department’s BART Analysis Fails to Account for Replacement Resource Cost

The Department’s BART analysis is also flawed in that it fails to account for the cost to PGE and
its customers of the loss of the Boardman Plant. In a typical BART analysis, DEQ would
account exclusively for the capital and operating cost of controls and divide that number by the
avoided emissions to calculate the cost of control. However, what PGE proposed in its April 2,
2010 BART analysis was anything but a typical BART approach. Instead, PGE proposed to shut
the Boardman Plant down at least 20 years before the end of its operating life. The Boardman
Plant is one of the lowest cost thermal resources in PGE’s portfolio. By agreeing to shut the
plant down at least 20 years early, PGE is taking on a significant additional cost and foregoing a
valuable opportunity. There is a cost associated with relinquishing Boardman’s low-cost
baseload generation capacity that must be accounted for as PGE must continue to supply the
amount of electricity that its customers demand.

The Department’s cost-effectiveness evaluation of its Option 2 must recognize the costs
associated with premature retirement of the boiler. These include the incremental replacement
costs associated with closing the Boardman plant sooner than it would otherwise be closed.
There are considerable costs that DEQ has not taken into account in evaluating the cost
effectiveness of the premature closure options. In addition, in evaluating the cost of a BART
option that includes a premature shutdown for a regulated utility, such as PGE, the agency
cannot look at just the costs associated with the source under scrutiny. PGE is requlred by law to
ensure that whenever one of its customers needs electricity, that power is available."” PGE does
not have the option of telling customers that it is exiting the market and they must find other
means of satisfying their electricity needs. PGE does not have excess generating capacity and is
actually facing potential supply shortages even without the Boardman Plant closing. As a result,
the closure of any generation asset must include the cost of finding a replacement. To replace
that power, PGE’s lowest cost and lowest risk option may be to spend millions of dollars on a
natural gas fired power plant.”” Dispatch costs on a megawatt-hour basis may also be
significantly higher for a natural gas replacement resource replacing Boardman. The DEQ
BART analysis already recognizes additional replacement power costs of $50 per megawatt-
hour, which could result in excess of $200 million of dollars of additional costs on an annual

2 ORS 757.020.
13 Preliminary estimates are approximately $700-800 million in 2010 dollars for a
replacement natural gas plant _const_ructed in 2021.
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basis. Nowhere does the Department reflect these direct costs of closure in its cost-effectiveness
analysis.

The Department should take into account the direct costs associated with the premature closure
of the Boardman Plant as well as the replacement resource needed to backfill the Boardman
Plant’s generation after closure, and recognize that the use of reduced sulfur coal through 2020 in
conjunction with low NOx burners and modified overfire air constitutes BART. If it were not
for PGE’s commitment to close the Boardman Plant 20 years early, the additional costs of
replacement generation to cover the Boardman Plant’s output would not be incurred. Therefore,
there is a direct but-for causation that requires that these replacement costs be factored into any
assessment of the cost-effectiveness of control scenarios that involve the premature closure of
the Boardman Plant. PGE is proposing to incur these costs so long as the capital costs associated
with the final years of operation are not excessive. However, if DEQ adds the $350 million
capital cost and $9 million per year operating cost of semi-dry scrubbers to the costs associate
with operating the Boardman Plant through 2020, then this option far exceeds any cost-
effectiveness threshold.

Integrated Resource Planning (IRP) analyses conducted under the Oregon Public Utility
Commission (OPUC) show that it would be ridiculous for PGE to invest that much of its
customers’ money in controls that would only run for 6.5 years. The reason that the
Department’s analysis does not comport with the analysis before the OPUC is that DEQ has
failed to account for all of the costs in evaluating its Option 1. When the additional costs
associated with closing the Boardman Plant and accelerating a replacement source of electricity
is included in the cost, as it must be, then the cost of Option 1 far exceeds $10,000/ton. This
more complex evaluation of the control/closure costs associated with the Boardman Plant is
being evaluated in PGE’s IRP. The reason that the IRP analysis generates the conclusion that the
most prudent approach is to operate the Boardman Plant through 2020 using reduced sulfur coal
as proposed by PGE below is because it takes into account the true cost of the alternative
options.

Including the cost of both the controls and the replacement asset when evaluating the cost-
effectiveness of an option is a concept familiar to everyone. If you have an older but reliable car
you will not just evaluate the cost of a repair when determining whether to proceed with an
investment. If the engine fails on a car that you had planned to drive for 6 more years and you
need to evaluate whether to pay for the $1,000 fix that will give the car 3 more years of life or
the $2,000 fix that will allow the car to run the full 6 years of its remaining life, you would not
say that the two options are equal because they each result in a cost of $333 per year of vehicle
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life. You would necessarily have to account for the costs associated with accelerating the
replacement of the vehicle. This includes the large capital investment in the new vehicle.
Nobody would think for a moment that the only consideration was the cost of the repair itself,
Likewise, in evaluating the cost-effectiveness of an option that includes shuttering the Boardman

" Plant before the end of its useful life, DEQ must take into account the additional costs associated
with accelerating the replacement of a replacement resource. When those costs are added in the
semi-dry scrubbing option with 2020 closure which DEQ already refers to as only “marginally
cost effective” then it is clear that Option 1 is actually not cost-effective. Similarly, when the
replacement costs as well as the additional control and permitting costs associated with DSI are
considered, as they must be, then that cost also exceeds the cost-effectiveness threshold chosen
by DEQ ($7300/ton), even if one considers DSI technically feasible.

The Department’s Cost-Effectiveness Threshold is Too High

The Department’s choice of a $7,300/ton cost-effectiveness threshold is excessively high and
improperly distorts the BART analysis. The Department identified a $7,300/ton cost-
effectiveness threshold in the BART analysis but offers no legitimate basis for this figure. Other
BART analyses across the country have employed significantly lower cost-effectiveness
thresholds. In discussions with DEQ, they have identified the basis of the $7,300/ton cost-
effectiveness threshold as the BART determination for a Minnesota facility. However, as the
Department acknowledges at page 18 of its BART analysis, most other BART analyses apply a
cost-effectiveness threshold of $3,000/ton and the Minnesota BART analysis that DEQ relied on
was changed prior to finalization and applies a cost-effectiveness threshold of less than
$4.000/ton. Thus the Department’s own BART analysis documents support that it lacks a basis
for the $7,300/ton cost-effectiveness threshold it is applying. The Department also points to a
preliminary assessment from New Mexico where the permitting authority said that for a power
plant affecting 16 Class I areas that the appropriate cost-effectiveness threshold was between
$5,946 and $7,398. By the Department’s own logic the New Mexico facility (San Juan) should
have a higher cost-effectiveness threshold as compared to the Boardman Plant because the New
Mexico plant affects more Class I areas than the Boardman Plant. However, the Department
mischaracterizes the San Juan BART analysis as if it were complete when it is currently a
proposed determination and subject to further public review and comment . Also, the cost-
effectiveness numbers that DEQ references for the San Juan BART analysis were for NOx and
not for SO,. The preliminary assessment of a different state in relation to a facility with a much
bigger footprint that includes 6 national parks is not a basis for DEQ to adopt the New Mexico
authority’s work in progress as binding in Oregon. The Department fails to identify a single
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final BART determination that relied on a cost-effectiveness threshold as high as the one it is
proposing. '

DEQ Failed to Adcg' uately Take Into Account Incremental Costs

DEQ’s BART analysis is also inconsistent with the agency’s legal authority in that it fails to
adequately take into consideration the incremental cost of the technologies that it is proposing in
Option 1. The BART rules that DEQ stated it was following in developing the Boardman Plant
BART analysis specify that both the direct cost-effectiveness and the incremental cost-
effectiveness must be evaluated. Nonetheless, the Department ignores the incremental cost-
effectiveness in making its BART determination. Even if one assumed that the costs evaluated
by the Department were accurate (and we demonstrated above that they are not) and the
Department’s cost-effectiveness threshold is appropriate (and we demonstrated above that it is
too high), the incremental cost-effectiveness for Option 1 is excessive. The Department openly
acknowledges this in its BART report for the new options, but then appears to ignore it.'* As
adjusted by the updated price data from S&L showing a 30% increase in price, the correct
incremental cost is near $9,000/ton, which is significantly higher than the Department’s

- $7,300/ton threshold. Ignoring the excessiveness of this cost is clearly inconsistent with the
process established by EPA and accepted by DEQ for establishing what constitutes BART. The
Department should revise its BART analysis to reflect its own process and thereby eliminate
semi-dry scrubbing as BART under Option 1.

DEQ Failed to Account for the Energy and Environmental Impacts of DSI

The Department’s BART analysis is flawed in that it identifies that DSI could result in
environmental impacts and yet fails to fully explain or in any way account for those in reaching
its Option 2 BART determination. As the Department openly recognizes in multiple places
within its BART analysis (e.g., Table 11), the use of DSI likely will result in an increase in
particulate emissions. However, the Department makes no attempt to estimate the extent of this
impact. As we explain above, the emissions increase associated with DSI is significant and will
most certainly result in the Boardman Plant having to undergo PSD for PM; 5. Similarly, the
Department’s BART analysis documents that the use of DSI will impair the efficiency of the
Boardman Plant’s mercury controls. Again, there is no attempt to quantify this impact or to
explain why it is acceptable to require a technology that could result in increased mercury

1 See Draft Boardman Power Plant BART Report at page 11.
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emissions. The Department must quantify and take into account in deciding to require DSI as a
component of Option 2 the potential ramifications from the requirement to use DSI at the
Boardman Plant.

Visibility Assessment Fails to Account for the Benefits of Early Closure

The Department’s assessment of the visibility improvements associated with each option is
flawed in that it fails to take into account the years of visibility improvement associated with
premature closure. The table provided at page iv of the Department’s BART analysis identifies
that its Option 1 would result in an additional reduction of 7,700 tons of visibility impairing
pollutants and that Option 2 would result in an additional reduction of 14,900 tons of visibility
impairing pollutants. However, nowhere in its analysis does the Department make reference to
the tens of thousands of tons of visibility impairing pollutants that the environment will not see if
PGE is allowed to shut the Boardman Plant in 2020. Even if the Boardman Plant installs semi-

- dry scrubbers, twenty years of SO, emissions amounts to over 58,000 tons of SO;. The
Department completely fails to take into account the enormous reduction in emissions associated
with early closure. This is a fundamental flaw in the BART analysis. When these reductions are
properly taken into account a 2020 closure option with the implementation of reduced sulfur
coal,.SNCR, and low NOx burners and modified overfire air as discussed below is clearly the
best BART option.

DEQ Failed to Conduct a Complete Modeling Analysis for its Proposed Options

The Department has no basis to support its Option 1 and Option 2 BART proposals in the
absence of having performed complete visibility modeling for those options. One of the
bedrocks of the BART process is to assess the visibility improvements associated with each
option under consideration. In developing its BART alternatives, the Department failed to
conduct a complete modeling analysis and the limited analysis that it did perform contains errors.

The Department’s BART Assessment Fails to Take into Account The Rate of Progress at
the Afiected Class I Areas

In preparing its BART analysis, the Department failed to consider where the Class I areas are in
relation to their uniform rates of progress (the “glide paths™) and how the options will accelerate
compliance with those options. Fourteen Class I areas are within 300 km of the Boardman Plant.
Consistent with the statutory goal of reducing the worst haze conditions to natural levels by
2064, glide paths have been developed for each Class I area. This allows comparison of the




Mr. Brian Finneran
July 30, 2010
Page 19

projected progress towards the statutory goal against the uniform rate of progress that defines the
glide path. PGE acknowledges that to some extent BART exists independent of the glide paths
in that BART is required regardless of the progress towards the statutory goal. However, ifa
Class I area has projected impacts for the next several decades that will be far in excess of its
glide path, then it may be appropriate to impose a higher cost-effectiveness threshold or
otherwise hold a source impacting that Class I to a higher standard. On the other hand, where the
Class I area is on course to achieving its uniform rate of progress goals over the next ten years,
then a lower cost-effectiveness threshold is appropriate. With any option that requires the
premature closure of the Boardman Plant, there will be a substantial movement of the nearby
Class I areas towards the statutory visibility goal. '

A BART Determination Requiring Use of Reduced Sulfir Coal. Low NOx Burners,
Modified Overfire Air and 2020 Closure is Approvable by EPA '

The Department has inaccurately suggested on multiple occasions that reduced sulfur coal, low
NOx burners, modified overfire air and 2020 closure is not a BART determination that could be
approved by EPA. This statement is incorrect. Three reasons were given for why such a BART
determination could not be approved by EPA: (1) Lack of enforceability of a closure
requirement, (2) Absence of interim control measures, and (3) Excessive cumulative impacts.
We address each of these three objections below.

Enforceability of Closure Requirement

As the Department acknowledges in its BART options analysis, there is no basis for the
argument that a Boardman Plant closure date could not be made enforceable. DEQ’s Options 1,
2 and 3 plus PGE’s proposed 2020 solution discussed below all contemplate the early closure of
the Boardman Plant and if PGE chooses to accept such an early closure, all contemplate
effectuation by a regulatory requirement. Such a requirement would, of course, be an
enforceable permit condition, subject to penalties. So long as such a requirement is included in
the State Implementation Plan there is absolutely no credibility to an argument that such a
requirement is not both state and federally enforceable.

Absence of Interim Controls
PGE acknowledges that any BART determination that rests upon premature plant closure must

also include an analysis of whether any interim controls can be imposed, consistent with BART,
to limit emissions prior to the shutdown. For this reason, in its April 2, 2010 BART analysis
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PGE included an analysis of interim controls. SO, emissions are directly related to sulfur
content in the coal delivered to PGE. PGE is currently permitted to emit up to 1.2 1b
SO»/MMBtu heat input. Coal sulfur content varies year-to-year, with the SO, emissions
frequently running significantly higher than the baseline period defined for the BART analysis.-
Therefore, PGE evaluated and ultimately proposed the use of reduced sulfur coal thereby
decreasing the allowable SO, emission rate by 50 percent.

. The Department inappropriately dismissed PGE’s proposed reduction of the SO; emission rate
from 1.2 Ib/MMBtu to 0.6 Ib MMBtu. In its proposed BART analysis, the Department states that
as compared to the baseline period the implementation of reduced sulfur coal would “only”
achieve a 0.43 dV of visibility improvement. This is an inaccurate statement for two reasons.
 First, the maximum reduction in visibility impacts as a result of shifting to reduced sulfur coal as
compared to the baseline period is 0.50 dV, occurring at Mt Hood (an 18.6 percent
improvement). This is a significant improvement. However, this understates the benefits of
reduced sulfur coal in that there are benefits across all 14 Class I arcas evaluated, as well as the
Columbia Gorge. PGE objects to the use of cumulative impacts as an inaccurate and misleading
means of evaluating visibility impacts or benefits. However, if one were to sum the visibility
improvements across the fourteen Class I areas, it would amount to 3.85 dV in visibility
improvement. Second, evaluating 8O, reductions in relation to the baseline modeling period
distorts the overall benefits of reduced sulfur coal. Currently PGE can and does emit SO at
levels significantly higher than the visibility assessment baseline used by DEQ while operating
_in compliance with its air permit. Reducing the SO, permit limit to 0.61bs/MMBTu is
significantly lower than the industry standard and it could restrict the coal available to PGE and
increase the price at which the fuel can be obtained. Dismissing the coal restriction as not being
. an interim control because lower sulfur coal happened to have been utilized during the BART
baseline period is in error. PGE 's only control of the sulfur content in supply contracts is to
specify a target and maximum level. During the BART baseline period, the coal deliveries
varied based on what happened to be delivered by the mines, capped by a sulfur level of 1.2
Ibs/MMBtu. The department should consider the fact that coal is not a refined fuel that can be
delivered at a specific sulfur level. Reducing a permit limit and requiring Boardman to limit the
type of coal combusted in the boiler is a real reduction, and a method of SO, control that should
be recognized as a robust interim control measure.

The Department, in its BART analysis, considered two additional interim controls, the

importation of Indonesian coal and the use of DSI. As explained above and acknowledged by
DEQ in its BART analysis, there is no rational basis for requiring the importation of coal from
Indonesia. As is also explained in detail above, the Department failed to account for potential
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cost, permitting issues, and technical feasibility associated with the use of DSI. When these are
taken into account, then the use of DSTI is swiftly eliminated from contention as an interim
control as well. In the absence of any other viable interim controls, there is no basis for
suggesting that PGE did not consider all viable interim measures and that PGE’s proposed
interim control is inadequate.

Excessive Cumulative Impacts

The final, and equally indefensible, suggestion for why EPA would not find PGE’s April 2, 2010
BART analysis “approvable” was that it did not take into account the cumulative impacts across
all Class I areas. This approach was used by DEQ in its BART analysis. The clear wording of
the Clean Air Act as well as longstanding EPA and DEQ precedent weigh against this type of an
assessment. For decades, EPA and DEQ have been performing visibility assessments. Each of
these assessments has been performed on a Class I by Class I area basis. DEQ has never applied
a cumulative assessment that aggregated all impacts across all Class I arcas within the radius of
impact. Making such a profound change at this time from an established agency means of
addressing visibility may require rulemaking on DEQ’s part. - - S

The cumulative approach that DEQ is suggesting also ignores the reality of how human beings
perceive visibility. No single individual would be able to perceive visibility impacts across all
14 Class I areas within the 300 km radius of impact. Yet the cumulative approach essentially
assumes that such simultaneous observation of visibility impacts in multiple Class I areas can
and does occur. Furthermore, the cumulative approach distorts the temporal element of visibility
impact assessment. On any given day the Boardman Plant will impact only a subset of the Class
I areas and such impacts change day to day and even over the course of the day. Aggregating the
impacts as DEQ suggests both distorts and exaggerates the true impact of the Boardman Plant.
Conversely, this approach overstates the benefits associated with particular control technologies.
The truth of this statement is best shown by two examples. If a control achieved a tenth of a
deciview of improvement at ten different Class I areas, the cumulative evaluation approach
would suggest that a significant improvement resulted. However, a tenth of a deciview of
improvement is far below the level that the human eye can detect. Second, under the cumulative
approach the benefits would double if a single Class I area were divided into two. Similarly,
improvements achieved at Goat Rocks Wilderness area and Mt Rainier National Park would be
counted twice even though the reduction at one necessarily carries with it the reduction at the
other due to their proximity in relation to the Boardman Plant. Such an approach makes no sense
and generates bad policy decisions. This approach is even worse when developed into a '
cumulative dollars per deciview evaluation approach. Such an approach arbitrarily inflates the
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projected visibility improvements and underrepresents the costs associated with any
improvement.

EPA has generally expressed concerns about relying too heavily on the “dollars per deciview”
meiric in making a BART determination. The 2005 BART guidelines acknowledge that this is
one means of evaluating BART options. However, as EPA has previously stated, “given the
significant difficulties in developing a meaningful method for calculating $/dv, EPA does not
recommend its use as the sole factor in making a BART determination and would likely not
approve a SIP based on that basis.” EPA Region 7 Letter to Nebraska DEQ; June 26, 2009.
DEQ is acting inconsistently with this guidance by overly relying on the approach of evaluating
BART options based on cumulative impacts and a dollars per deciview metric.

3. PGE’S Proposed Resolution

For the reasons stated above, the Department’s BART analysis is fundamentally flawed and that
neither Option 1 nor Option 2 can be considered BART. When the Department’s BART analysis
is corrected and the true costs of the different options are evaluated, it is clear that operation on
reduced sulfur coal, low-NOx burners, modified overfire air and SNCR through 2020 constitutes
BART. However, while DSI cannot be required as BART without adequate consideration of its
cost-effectiveness, and due to its likely inability to be permitted at the level of operation
anticipated by DEQ and the absence of long term experience with the technology on boilers
similar to the Boardman Plant boiler, PGE is willing to commit to a pilot study of the
technology. Based on that pilot study, PGE would determine the highest level of reagent
injection that could occur in conjunction with the other controls without causing a significant
increase in PM, 5 emissions and without impairing the ability to reduce mercury emissions by at
least 90 percent. Contingent on the results of the pilot testing, PGE would commit to meeting a
0.4 1b SO,/MMBtu limit through 2020 using DSI. If this option is considered BART, DEQ
would need to provide a procedure for establishing an alternative SO, limit if PGE’s pilot testing
demonstrated that operation of DSI could not reach 0.4 Ib SO»/MMBtu, when operating in
conjunction with SNCR and the mercury controls, without resulting in an increase in the hourly
capacity to emit PM or triggering PSD for PM; 5 (assuming the same level of operation currently
reflected in the Boardman Plant’s plant site emission limits). If this showing can be made, then
the 0.4 b SO,/MMBtu would apply starting on July 1, 2014. If the showing cannot be made,

* then DEQ would provide a mechanism for establishing an alternative BART SO, limit based on
the pilot test at the highest level of control that can reliably be achieved without increasing the
hourly capacity to emit PM or triggering PSD (but no higher than 0.6 Ib/MMBtu). The analysis
of the pilot test results and any procedure for establishing an alternative BART SO; limit would
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be based on the Boardman Plant operating at the same levels currently reflected in the Boardman
Plant’s plant site emission limits. Closure, in 2020, would be enforced through a state and
federally enforceable permit condition, subject to penalties for noncompliance.

4. Conclusion

PGE appreciates the opportunity to comment on the Department’s BART determination in
advance of the Fiscal Impacts Advisory Committee meeting. Any requirement that the Company
install hundreds of millions of dollars worth of conirol equipment and then recover those costs
over a short remaining plant life and then pay for replacement generation thereafter has a
profound impact on our customers. At a time when our customers, and Oregon itself, struggle to
manage through the Great Recession and any increase in rates is greeted with concern, we
believe that it defies common sense to require an investment that could reach $400 million and
then require that the plant shut down at least 22 years early. Such an approach does not appear
prudent and would be viewed by small and large business owners, commercial entities and
residential customers as a significant and unreasonable impact. Emphasizing again what we
stated above, if an acceptable amendment to the 2009 Regional Haze rules cannot be achieved,
our most responsible course of action remains full implementation of controls and continued
operation of the plant to serve our customers through at least 2040. As unfortunate and
unnecessary an outcome as this may be, we believe that it will still be the best plan available to
us if the other options described by DEQ are carried through to the final rule amendments as
drafted. Therefore, we believe the best approach is to proceed with a BART determination that
matches the elements described in Section 3 above.
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- LC48

PGE’s 2009 Integrated Resource Plan

_ Attachment 4

PGE’s Response to OPUC Data Request 001 (a) and (b)




February 8, 2010

TO: . Vikie Bailey-Goggins
"~ Oregon Public Utility Commission

FROM: Patrick G. Hager
Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
LC-48
PGE First Supplemental Response to OPUC Data Request
Dated December 8, 2009
Question No. 001

Request:

Please provide detailed portfolio analysis of the following alternative Boardman
" replacement strategies:

" a. Modify “Porfolio 10 — Boardman through 2014” by replacing the 441 MW
CCCT in 2015 with the combination of a 221 MW share of a CCCT in 2015 and
the remainder with wholesale market purchases.

b. Modify "Portfolio 10 - Boardman through 2014" by replacing the 441 MW
CCCT in 2015 with the combination of a 221 MW share of a CCCT in 2015 and
the remainder with additional wind resource in 2015,

¢. Modify "Portfolio 10 - Boardman through 2014" by shifting the Boardman
replacement date from 2014 to 2020.

Response (dated January 19, 2010):

a. (to be provided at a later date)
b. (to be provided at a later date)

¢. Attachment 001-A provides the analytical results for the requested new portfolio, which has
been labeled as “Boardman through 20207,




PGE Response to OPUC Data Request No. 001
February 8, 2010
Page 2

For this request, we have assumed installation of low-nox burners, over-fire air ports, and
mercury controls in 2011 and continued operations through December, 2020. (The “Boardman
through 2014” portfolio has these same investments.) We further assume that all investment in
the plant is recovered by 2020. After 2020, we assume replacement of the plant by a generic
CCCT of the same size and cost characteristics (in real $) as for replacement in 2015 in the
“Boardman through 2014” portfolio. All other inputs and assumptions remain unchanged.

First Supplemental Response (dated February 8. 2010):

a. Attachment 001-B provides analytical results for the requested new portfolio, which has been
labeled “Alt 2014 OPUC DR 1a”.

b. Attachment 001-B provides analytical results for the requested new portfolio, which has been
labeled as “Alt 2014 OPUC DR 1b”. In addition to 221 MW of a CCCT, this portfolio adds
371 MW of PNW wind resources in 2015. , '

x\irp_200%data requests\opuc_pgetresponses\finalsidr_001_suppl.doc
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Attachment 001-B

Analytical Results
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LC48

PGE’s 2009 Integrated Resource Plan

Attachment 5

PGE’s Response to OPUC Data Request 054




May 05, 2010

TO: Vikie Bailey-Goggins

Oregon Public Utility Commission
FROM: Patrick G. Hager

Manager, Regulatory Affairs

PORTLAND GENERAL ELECTRIC
. LC-48
PGE Response to OPUC Data Request
Dated March 23, 2010 '
Question No. 054

Request:

Please list each year and ifs corresponding growth rate for years subsequent to 1980
in which the rate of non-EE adjusted load growth was at least 2.7%.

Response:

The years in which weather-normalized energy delivery to all customers grew at least
2.7% are in boldface. The data are actuals, not adjusted for the saleftransfer of portions of
PGE’s sexvice area fo public utility districts in 1985 and 2001. As actuals, the data are
also net of EE.

Weather % Change from

Year | Adjusted MWh Prior Year
1980 12,882,661

1981 13,305,912 33%
1982 12,856,585 -3.4%
1983 12,764,033 -0.7%
1984 13,197,012 34%
1985 13,030,969 -1.3%
1986 13,357,013 2.5%
1987 13,793,193 . 33%
1988 14,304,526 3. 7%
1989 14,951,171 4.5%




PGE Response to OPUC Data Request No. 054

May 05, 2010

Page 2

1990 15,485,573 3.6%
1991 15,850,763 2.4%
1992 16,005,446 1.0%
1993 16,427,552 2.6%
1994 16,866,721 2.7%
1995 17,319,968 2.7%
1996 17,436,113 0.7%
1997 18,396,134 5.3%
1998 18,934,500 2.9%
1999 19,339,291 2.1%
2000 19,805,808 2.4%
2001 19,097,047 -3.6%
2002 18,725,807 -1.9%
2003 18,536,608 -1.0%
2004 18,685,549 0.8%
2005 18,861,849 0.5%
2006 19,366,521 2.7%
2007 19,545,739 0.9%
2008 19,708,904 0.8%

x:Nizp_2009\data requests\opuc_pge\responsesifinals\dr_054.doc
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PGE’s 2009 Integrated Resource Plan

Attachment 6

Sierra Club Respohse to PGE’s Data Request 021




June 5, 2010
TO: Randy Dahlgreen

Rates and Regulatory Affairs

Portland General Electric Company

LC 48 — Sierra Clab, et al., Response to PGE Data Request
Dated May 17, 2010
Question No. 021

Request:

21. Provide all forecasts of natural gas prices prepared since June 1, 2009 by or for or
relied upon by any of the Intervenors.

Response:

" Intervenors state that they will provide a specific response and supporting documents on
June 4, 2010.

First Supplemental Response:
See the price forecasts included in Figures 1 through 5 37 of the May 19, 2010 Schlissel

Technical Consulting, Inc., Comments on PGE 2009 Integrated Resource Plan Public
Utility of Oregon Docket No. LC 48.




LC48

PGE’s 2009-Integrated Resource Plan

. Attachment 7

EEI Comunent on Federal Cap and Trade Legislation To Address
Climate Change
August 06, 2010




701 Pepnsylvanta Avenue, RW
‘Washingion, B.C. 26004-2638
202 5085000

W ESLOG

EDISON ELECTRIC
e INSTITUTE

EEI' Comment on Federal Cap and Trade Legislation To Address Climate Change
August 06, 2010

The most significant legislative proposals considered to date by the Congress to reduce
emissions of greenhouse gases (GHGs) are market-based approaches known as “cap and trade”
programs. Portland General Electric (PGE) has asked us to comment generally on the nature of
the requirements that would be imposed by proposed cap-and-trade legislation. Importantly,
market-based approaches such as emissions trading provide regulated companies the flexibility .
to achieve the emission reduction targets in the most cost-effective fashion possible, by either

.reducing their own emissions and selling excess allowances, or buying the additional allowances
that they need from other firms (or from a government at auction). Either way, the same
reductions and atmospheric benefits are achieved.

A wide body of economic and historical evidence—including the government’s own analysis of
H.R. 2454—demonstrates that market-based systems can achieve the same environmental
benefits at considerably lower cost than traditional command-and-control regulations, which
require regulated firms to take specific actions or install prescribed technologies. Given that the
primary concern with GHG emissions is based on global rather than the localized effects of these
emissions, cap and trade has the potential to be an ideal approach from both an economic and '
: environmental compliance perspective to reduce atmospheric loadings of GHGs.

For example, H.R. 2454—the Waxman-Markey energy and climate legislation passed by the
U.S. House of Representatives on June 26, 2009—establishes an absolute cap on GHG emissions
from covered sectors and allows the trading of emissions permits or “allowances” among
covered and non-covered entities. Similar legislation has been considered in the U.S. Senate.
The cap-and-trade program contained in H.R. 2454 would cover approximately 84 percent of
total U.S. GHG emissions by 2016. The program subjects covered entities to an emissions cap
that declines steadily between 2012 and 2050, including a 17-percent reduction in covered
emissions by 2020 and an 83-percent reduction by 2050, both relative to a 2005 baseline.
Compliance is enforced through a requirement for entities subject to the cap to submit a
sufficient number of allowances—which are bankable—to cover their emissions. Meeting this
requirement can be achieved by reductions in domestic emissions of exempted sources, by the
purchase of domestic or international offsets, or by the purchase of emission allowances from
other countries with comparable laws limiting emissions.

! Edison Electric Institute (EEI) is the association of shareholder-owned electric companies,
international affiliates and industry associates worldwide. Our U.S. members serve 95 percent of
the ultimate customers in the shareholder-owned segment of the industry, and represent
approximately 70 percent of the U.S. electric power industry. ‘




The importance of allowing the use of off-system resources—such as offsets or international
allowances—is underscored by the U.S. Environmental Protection Agency’s analysis of H.R.
2454, which concluded that relying almost exclusively on efforts by covered sectors alone would
lead to allowance prices 148-229 percent” greater than under the bill as passed.

It is important to note that the cap-and-trade bills introduced to date (i.e., H.R. 2454, etc.} do not
establish emission caps on individual companies or the sources they own/operate, and instead
focus on covered sectors. Similarly, the bills focus on allowance allocations at the sector level,
and while limits on allocations to a covered sector would impact how many allowances a source
or company would be initially allocated, what happens after the initial allocation is determined
by the affected companies participating in the market program.

One of the central features of a cap-and-trade system is that the buying and selling of allowances
results in a price on emissions, which in turn provides information to companies about whether it
is more cost-effective for them to reduce their own GHG emissions or to buy allowances on the
market. Ensuring that regulatory agencies, industry, and consumers see this price signal and
factor it into their decision making is essential to create the incentive to reduce emissions and to
invest in low-carbon technologies. As both the cap and the number of available allowances are
reduced over time, all else being equal, the price of GHGs will rise and create a continuing
incentive for firms to find new ways to reduce their emissions. This incentive to innovate and -
induce technological change also lowers emissions-control costs over time.

Under H.R. 2454 and similar cap-and-trade approaches, the market price of allowances will
establish an incremental cost to emitting GHGs. That cost provides an incentive to reduce
emissions since operating costs can be reduced by emitting less and any unused allowances can
be sold. Whether a firm decides to reduce its own emissions, purchase allowances from others,
or some combination of the two, will depend on its specific circumstances. Regardless, the price
of allowances provides a fundamental and vital price signal that allows each firm to evaluate its
resource allocation options and decisions. Until a price on carbon becomes a reality, it is entirely
reasonable for companies to use allowance price predictions or modeled prices for resource
planning purposes.

2 U.S. Environmental Protection Agency, “Supplemental EPA Analysis of the Amerlcan Clean
Energy and Security Act 0of 2009,” 19 {(scenarios 9 & 11) (Jan. 29 2010) ' :




