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Q.

PUBLIC VERSION

What are your name, position and business address?

My name is David A. Schlissel. [ am the President of Schiissel Technical _
Consulting, Inc., 45 Horace Road, Belmont, MA 02478.

Please summarize your educational background and recent work experience.

1 graduated from the Massachusetts Institute of Technology in 1968 with a
Bachelor of Science Degree in Engineering. In 1969, [ received a Master of
Science Degree in Engineering from Stanford University. In 1973, [ received a
Law Degree from Stanford University. In addition, [ studied nuclear engineering
at fhe Massachusetts Institute of Technology during .lhe years 1983-1986.

Since 1983 [ have bec;.n retained by governmental bodies, publicly-owned
utilities, and private organizations in 28 states to prepare expert testimony and
ainalyses on engineering and economic issues rélated to electric utilities. My
recent clients have incluc.ied the General Siaff of the Arkansas Public Service
Commission, the U.S. Department of Justice, the Attorney General of the State of
New York, cities and towns in Connecticut, New York and Virginia, state
consumer advocates, and national and local environmental organizations.

| have testified before state regulatory commissions in Arizona, New
Jersey, California, Connecticut, Kansas, Texas, New Mexico, New York,
Vermont, North Carolina, South Carolina, Maine, [llinois, Indiana, Ohio,
Massachusetts, Missouri, Rhode Island, Wisconsin, lowa, South Dakota, Georgia,

Minnesota, Michigan, Florida, North Dakota and Mississippi and before an

. Atomic Safety & Licensing Board of the U.S. Nuclear Regulatory Commission.

A copy of my current resume is attached as Exhibit DAS-1.
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Q.
A.

PUBLIC VERSION

On whose behalf are you testifying in this case?
[ am testifying on behalf of Environmental Defense Fund, the Sierra Club,
Southern Alliance for Clean Energy and the Southern Environmental Law Center.

Have you testified previously before the North Carolina Utilities
Commission?

Yes. I have testified before the North Carolina Utilities Commission in
Dockets Nos. E-2, Sub 526; E-2, Sub 537; and E-7, Sub 790.
What is the purpose of your testimony?

[ have been asked to review the 2009 Integrated Resource Plans (“IRP")
submi.tted by Duke Eﬁergy Carolinas (“Duke™) and Progr_éss Energy Carolinas

(“Progress™). | was asked to focus on the following specific issues:

. The reasonableness of carbon dioxide (“CQO;”) prices used in the IRPs.

. Projected carbon emissions.

) Planned retirements of existing coal units and opportunities for additional
retirements.

. Natural gas-fired generation as an alternative to existing coal.

. The potential cost of compliance with environmental requirements.

This testimony presents the results of my review.

Please summarize your conclusions,

My conclusions are as follows:

1, Federal climate change regulation currently under consideration will
require significant reductions in the nation’s annual CO; emissions over

the coming decades. Duke, however, projects that its annual CQ,
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PPUBLIC VERSION

emissions will increase between 2010 and 2029 in each of the resource
portfolios that it has presented in the Revised 2009 IRP in spite of its
announced plan to retire approximately 1,600 to 1,700 MW ofcy;:ling
coal units by 2020.

It is not surprising that Duke’s annual CO; emissions are projected to
increase between 2010 and 2029 because of the planned addition of the
Cliffside Unit 6 baseload coal unit. The new Cliffside Unit 6, on its own,
can be expected to emit approximately six million tons of CO, each' year,
or more than two million tons more CO; than was emitted in 2008 by all °
of the cycling coal units that Duke discusses retiring. |
In order to actually reduce its annual CO; emissions over the coming
decades, Duke will have to reduce its reliance on coal-fired generation by
retiring even more coal-fired generating capacity than it has so far
proposed to retire. Given that Duke alrez;dy is planning to add new nuclear
units to its resource mix, the alternatives for displacing additional coal
units are building more natural gas-fired combined cycle units, gdding
more renewable resourées and adding more energy efficiency than the
Company now includes in its resource plans.

Although new natural-gas fired combined cycle units-will emit some CO,,
the amounts they emit will be significantly less than a comparable amount
of coal-fired capacity.

The Commission should not be concerned that Duke would become

unreasonably dependent on natural gas if it added more natural gas-fired
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combined cycle units to replace additional coal-fired generating capacity.

New assessments show that there is far more n.atural gas available in the
domestic ,United- States than was projected even lwol years ago. This
should enhance the value of using natural gas as a bridge fuel toa loﬁrer
carbon future and should ameliorate future natural gas prices.

Duke and Progress should consider the potential costs of EPA regulation

of coal combustion wastes in their IRP analyses.

The Base case CO; prices that Duke used in iis 2009 IRP analyses were
reasonable. However, given the uncertainties associated with the timing,
.stringency and design of federal regulation of greenhouse gas emissions,
Duke should have looked at a wider range of scenarios than only + 15
percent around that Base case set of CO; prices. .

The CO; prices used by Progress in its 2009 IRP analyses are

compared to the range of CO; prices that Duke used in its 2009 IRP and to
the CO; prices used in resource planning by Synapse Energy Economicé,

state commissions and other utilities.

Annual CO; Emissions

‘What is the goal of the federal climate change legislation and policies that are
being considered?

The general goal of most of the legislation and policieé under

consideration would be to reduce annual domestic U.S. CO; emissions by 60

percent to 80 percent from current levels by the middle of this century. It is
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PUBLIC VERSION

generally believed by climate scientists that reductions of this magnitude might
enable the world to avoid the most harmful effects of global climate change.

What emissions reductions would be required under the bills that havc been
mtrodu(.ed in the current 111" U.S. Congress?

The emissions levels that would be mandated by some of these bills are

shown in Figure 1 below:

Figure 1: Comparison of Legislative Climate Change Targets in the Current
111th U.S. Congress as of December 17, 2009

Net Emission Reductions Under Cap-and-Trade Proposals in the 111th Congress, 2005-2050

Million metric tons COze

December 17,2009

9,000 [
Business as usual —
8,000 i
- ' 2005 levels
7,000 "
1990 levels
S 6,000 [
5000 [~ e
Cantwell-Collins, 5. 2877°
4000 [ — Emission cap only
! Kerry-Boxer, 5. 1733 (as reported)
3000 == Emission caps only
' == {aps plus all complementary requirements
74 Potertial range of additional reductions

2,000 [ Waxman-Markey, H.R. 2454 {as passed) : .

== Emission caps only

1,000 [ == Caps plus all complementary requirements

Potential range of additional reductions
0T N T T T T T 5 T A T I O A A

0
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For a full discussion of underlying methodology, assumptions and references,
&WORLD RESOURCES INSTITUTE pﬁsemm@mmm%!ﬂ i
iy L 'ﬁ'm o 'fe’ﬁmlssbns reple‘sae,rft oty

of the Wax

recery estimates of emissions for 2008-

** Cantwell-Callins sets econom! I:hu 20 parcent
reduction from 2005 levels by 2020, Howevet.admmnal art |gress would be

required before these s could be met Reduction estlmates ‘do notinclude
emissions above the cap that cotdd occurdue to the safety-valve.

It is uncertain which, if any, of the specific climate change bills that have
been introduced to date in the Congress will be adopted. Nevertheless, the
general trend toward carbon regulation is clear; and it would be a mistake to

ignore it in long-term decisions concerning electric resources. Over time the
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PUBLIC VERSION

proposals are becoming more stringent as evidence of climate change accumulates

and as the political support for serious governmental action grows.
Duke Energy, the parent of Duke, is a member of the U.S. Climate Action
Partnership (“USCAP”). Are the emissions targets in the proposed

legislation shown in Figure 1 above consistent with the emissions reduction
goals recommended by the USCAP?

Yes. The United States Climate Action l;armership has recommended that
national CO; emissions be reduced by 14 percent to 20 percent from 2005 levels
by 2020, by 42 percent by 2030 and by 83 percent by 2050.! As shown in Table 1
below, the emissions targets in the Waxrngn-Markey legislation that has been

passed by the U.S. House of Representatives are extremely similar to the goals

promoted by the USCAP.
USCAP Haxman-Markey
2012 57%-102% of | 3% below 2005
2005 levels levels
020 80%-86% of 17% below
2005 levels 2005 levels
2030 58% of 2005 7% below
levels 2005 levels
20501 20% or 2005 B3% below
" levels 2005 levels
Table 1: USCAP and Waxman-Markey CO, Emission Targets

What would Duke’s annual CO; emissions be under its proposed IRP
resource plan?

Duke discussed several modeling portfolios in its Revised 2009 IRP.

These portfolios included no new nuclear units, one new nuclear unit and two new

The United States Climate Action Partnership’s website describes the group as follows. “USCAP
is a group of businesses and leading environmental organizations that have come together to call
on the federal government to quickly enact strong national legislation to require significant
reductions of greenhouse gas emissions.” www.us-cap.org USCAP materials refer to “the urgent
need for a policy framework on climate change.” www.us-cap.org.
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Thousands of Tons per Year

PUBLIC VERSION

nuclear units, respectively.” The annual CO, emissions for these resource

portfolios are shown in F igure 2, below.’

Figure 2: Duke’s Projected Future Annual CO; Emissions through 2030

60,000

40,000 -

30,000

20,000
Emission levels consistent with natlonal goals

promoted by US Climate Actlon Partnership and
that are in Waxman-Markey Legislation

10,000

[=—e—CC =—8—1 Nuciear —&—2 Nudlear = X_= USCAP/ Waxman-Markey |

The three solid lines in Figure 2 represent the CC (that is, no new nuclear
units), the one new nuclear unit in 2021 and the two new nuclear units in 2021

and 2023 scenarios discussed by Duke in its 2009 IRP.

[X]

Duke Revised 2009 IRP, at pages 66 and 67.

Figure 2 shows the annual CO, emissions for the resource portiolios in which there were no new
nuclear units, in which one new nuclear unit was added in 2021, and in which two new nuclear
units were added in 2021 and 2023. Duke also modeled scenarios in which one new nuclear unit
was added in 2018 and in which two new nuclear units were added in 2018 and 2019. Duke did
not provide the annual CQ; emissions for these other portfolios. However, it can be expected that
their annual CO; emissions would be lower in the years 2018 through 2020 than the portfolios in
which new nuclear units are added in 2021 and 2023 but would be approximately if not exactly the
same in subsequent years.
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PUBLIC VERSION

Consequently, Duke’s own projections show that its annual CQO; emissions
would increase in each of lhesé three scenarios by between 13 percent and 42
percent (depending on the scenario) between 2009 and 2029 at the very time that
legislation under consideration in Congress would be mandating reductions in
emissions. In other words, Duke’s CO; emissions would be going in the wrong
direction, i.e. up, at a time when the mandated leve]s of emissions were being
reduced.

Indeed, Duke’s CO; emissions would be increasing during the very same
years that its parent company Duke Energy is promoting, through the U.S.
Climate Action Partnership, that national CO, emissions be significantly reduced.

Do the CO; emissions trajectories shown in Figure 2 reflect the coal plant
retirements that Duke discusses in the Revised 2009 IRP?

Yes. The CO; emissions 'trajeclories shown in Figure 2 reflect the
approximately 1,600 to 1,700 MW of coal plant retirements discussed at pages
40-43 of its January 11, 2010 Revised 2009 IRP.*

Is it surprising that Du.ke is projecting that its annual CO; emissions will not

go down between 2010 and 2029 given that it is proposing to retire more than
1,600 MW of existing coal capacity?

Not really. On its own, the proposed Cliffside Unit 6 coal unit will emi.t _
approximately six million tons of CO; each year, or more than two million tons
more 'COZ per year than the total 2008 emissions of CO; from all of the coal units
that Duke proposes to retire. In addition, Duke als.o is proposing to add between

5,700 MW and 6,700 MW of gas-fired capacity to its resource mix. Natural gas-
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PUBLIC VERSION

fired units do emit CO; although they emit significantly less per MWh than coal-

fired facilities:

Q. Is it possible that Duke will be required to actually reduce its CO;, emissions
between 2010 and 20307

A. Yes. Duke’s IRP modeling assumes that there will be legislation that will
establish a cap-and-trade regime for pOz emissions allowances. Under a cap-and-
trade scheme, Duke would not necessarily be required to reduce its emiss‘ions, but
instead could purchase emissions allowances. It is possible, however; thai, if
Congress deadlocks on passing cap-and-trade legislation,'the U.S. EPA will adopt
regulations mandating actual reductions in CO, emissions under a command-and-
control schemé. In those circumstances, Duke would have to actually reduce its
CO, emissions rather than being able to simply purchase emissions allowances

from other emitters.

Q. What actions will Duke have to take in order to reduce its annual CO;
emissions?

A. Quite simply, Duke will have to reduce its reliance on coal-fired
generation in order to significantly reduce its annual CO; emissions over the
coming decades. To accomplisil this, Duke will need to retire additional coal
units beyond those already proposed for retirement. Given that the Company
already is planning to include new nuclear units in its future resource mix, the

alternatives for displacing additional coal units are building more natural gas-fired

¢ Duke Response io SELC Informal Data Request No, 13,
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PUBLIC VERSION

combined cycle facilities, adding more renewable resources and adding more

energy efficiency than Duke now includes in its resource-plans.

Q.  Does the Company have any plans for actually reducing its CO; emissions?

A.

Exhibit DAS-2C, at slide 6.

6 Exhibit DAS-3C, at page 16 — that is, the last slide
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Q.

PUBLIC.VERSION

You mentioned that one alternative for Duke to reduce its reliance on coal-
fired generation is to build more natural gas-fired combined cycle facilities.
Should the Commission be concerned that Duke would become unreasonably
dependent on natural gas if it built more natural gas-fired combined cycle
capacity to replace additional coal-fired generating capacity beyond the 1,600
MW that the Company currently is planning to retire by 2020?

No. First, it may not be necessary to replace coal-fired with gas-fired
capacity on a MW for MW basis — in other words, some of the replacement
capacity and energy may come from energy efficiency and renewable resources.

Second, Duke is projecting that gas-fired units will provide less than 0.4
percent of its needed energy from gas fired units in 2010 and only about 6 percent
of its needed energy in 2029, even with the new combined cycle and combustion
turbine capacity it is planning to add as part of its resource plan.” Thus, adding
more natural gas-fired combined cycle capacity actually would help diversify
Duke’s current heavily coal-dependent generating mix.

Third, recent assessments suggest that there is far more natural gas
available in the domestic U.S. This should enhance the value of using natural
gas-fired generation as a bridge fuel to a lower carbon future and should_
ameliorate future natural gas prices.

In fact, the supplies of natural gas that have been identified in the past two
years have been described as a 'structural change in the natural gas market. This
structural change has two important impacts on future resource planning by
companies such as Duke and Progress. First, as z; result of the existing and

expected supply glut, current and projected prices of natural gas have been
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PUBLIC VERSION

reduced. At the same time, the dramatically increased supplies of natural gas that

are being identified should be able 10 accommodaté any increased demands from
fuel switching as a result of federal regulation of greenhousé gas emissions
without causing significant increases in natural gas prices.

The structural change in the natural ‘gas markets already has had a
significant impact on utilities’ resource plémning.' For example, in early April of
last year, Entergy Louisiana informed the Louisiana Public Service Commission -
of its intent to defer (and perhaps cancel) a proposal to retire an existing gas-fired
power plant and, in its place, to build a new coal-fired unit. lénlergy explained
that it no longer believes that a new coal pla;lt would provide economic benefits
for its customers due to its current expectation that future gas prices would be
much lower than previously anticipated:

Perhaps the largest change that has affected the Project economics
is the sharp decline in natural gas prices, both current prices and
those forecasted for the longer-term. The prices have declined in
large part as a result of a structural change in the natural gas
market driven largely by the increased production of domestic gas
through unconventional technologies. The decline in the long-term
price of natural gas has caused a shift in the economics of the
Repowering Project, with the Project currently — and for the first
time — projected to have a negative value over a wide range of
outcomes as compared to a gas-fired (CCGT) resource.?

4, Recent Natural Gas Developments

Until very recently, natural gas prices were expected to increase
substantially in future years. For the decade prior to 2000, natural
gas prices averaged below $3.00/mmBtu (20063). From 2000

Revised 2009 IRP, at page 59

Exhibit (DAS-4). Report and Recommendation Concerning the Little Gypsy Unit 3 Repowering
Project, submitted by Entergy Louisiana to the Louisiana Public Service Commission, April 1,
2009, at pages 6-8.
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1 through May 2007, prices increased to an average of about
2 $6.00/mmBtu (20068). This rise in prices reflected increasing
3 natural gas demand, primdrily in the power sector, and increasingly
4 tighter supplies. The upward trend in natural gas prices continued
5 into the summer of 2008 when Henry Hub prices reached a high of
6 $131.32/mmBtu (nominal). The decline in natural gas prices since
7 the summer of 2008 reflects, in part, a reduction in demand
8 resulting from the downturn in the U.S. economy.
9 * * * *
10 However, the decline also reflects other factors, which have
11 implications for long-term gas prices. During 2008, there occurred
12 a seismic shift in the North American gas market. “Non-
13 conventional gas” — so called because it involves the extraction of
14 gas sources that previously were non-economic or technically
15 difficult to extract — emerged as an economic source of long-term
16 supply. While the existence of non-conventional natural gas
17 deposits within North America was well established prior to this
18 time, the ability lo extract supplies economically in large volumes
19 “was not. The recent success of non-conventional gas
. 20 exploration techniques (e.g., fracturing, horizontal drilling) has
21 altered the supply-side fundamentals such that there now
22 exists an expectation of much greater supplies of economically
23 priced natural gas in the long-run....
24 » . % B
25 Of course, it should be noted that it is not possible to predict
26 natural gas prices with any degree of certainty, and [Entergy
27 Louisiana] cannot know whether gas prices may rise again.
28 Rather, based upon the best available information today, it appears
29 that gas prices will not reach previous levels for a sustained period
30 of time because of the newly discovered ability to produce gas
31 through non-traditional recovery methods...® [Emphasis added]
32 Entergy’s conclusion that there has been a seismic shift in the domestic
33 natural gas industry was confirmed in early June 2009 by the release of a report
34 by the American Gas Association and an independent organization of natural gas
35 experts known as the Potential Gas Commitiee, the authority on gas supplies.
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PUBLIC VERSION

This report concluded that the natural gas reserves in the United States are 35
percent higher than previously believed. The new estimates show “an.
exceptionally strong and optimistic gas supply picture for the nation,” according
{0 a summary of the report,'”

A Wall Street Journal Market Watch article titled “U.S. Gas Fields From
Bust to Boom” similarly reported that huge new gas fields have been found in
Louisiana, Texas, Arkansas and Pennsylvania and cited one industry-backed
study as estimating that the U.S. now has enough natural gas to satisfy nearly 100
years of current natural gas-demand."" It further noted that

Just three years ago, the conventional wisdom was that U.S.
natural-gas production was facing permanent decline. U.S.
policymakers were resigned to the idea that the country would
have to rely more on foreign imports to supply the fuel that heats
half of American homes, generates one-fifth of the nation’s
electricity, and is a key component in plastics, chemicals and
fertilizer.

But new technologies and a drilling boom have helped production
rise 11% in the past two years. Now there’s a glut, which has
driven prices down to a six-year low and prompted producers to
temporarily cut back drilling and search for new demand.'?

Finally, the American Gas Association (*“AGA™) has recently issued an
assessment, “U.S. Natural Gas Supply: Then There Was Abundance,” that detailed

what the AGA term “the robust supply picture in the United States” and quelled

Id, at pages 17, 18 and 22, .

Estimate Places Natural Gas Reserves 35 percent Higher, New York Times, June 9, 2009.
Available at htip://online.wsj.com/article/SB 12410459891270585.htm),

Id.
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IPUBLIC VERSION

any doubts about the ability of natural gas to supply the country well into the next

cenlury.””

What are Prqgréss’ projected annual CO; emissions under its proposed
resource plan?

Unfortunately, Progress has not projected future CO; emissions as part of

its IRP analyses."

Potential Regulatory Compliance Costs

In addition to carbon dioxide, are there other potential regulatory
compliance issues and costs that electric utilities should take into account in
their resource planning?

. Yes. Electric utilities should include in resource planning the costs of
other new o-r revised air emissions requirements and the proper disposal and
management of coal combustion wastes.

What are coal combustion wastes?

Coal éombustion wastes (“CCW™), also known as “coal ash™ or “coal
combustion products,” consist of fly ash, bottom ash, boiler slag and flue gas
desulfurization sludge and are typically disposed of in landfills and surface

impoundments. CCW contains heavy metals such arsenic, nickel, cadmium,

Exhibit DAS-6.
Progress Response to SELC Data Request No. |, Item 1-8.
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PUBLIC VERSION
chromiulp, lead, manganese, selenium and thallium, as well as sulfates, chlorides,
boron, polyaromatic hydrocarbons, phenols, polychlorinated biphenyls, cyanide,
dioxins and furans. These substances can leach into water supplies when the
waste comes into contact with water.
Are coal combustion wastes regulated under North Carolina law?

It is my understanding that there are only limited requirements for disposal
of CCW uncier North Carolina, For instance, North Carolina law exempts CCW
surface impoundments and certain new CCW landfills from solid waslte
regulations. N.C.G.S. § 130A-295.4. At the same time, depending on the
applicable permitting regulations, a liner may not be required for CCW landfills.
N.C.G:S. § 130A-295.4(b); 15A N.C.A.C. 13B .0503. Moreover. liners are not
required for CCW structural fill sites. 15A NCAC 02T .1201.

For slurry ponds permitted by the N.C. Division of Water Quality,
groundwgter monitoring and rep(-)rting is required, unless an exemption is
granted.15A NCAC 02L .0110. In fact, the N.C. Division of Water Quality
recently ordered Duke an.d Progress to begin testing the groundwater around their
ash ponds in the state for contamination with toxic metals. "

In addition, Senate Bill 1004, enacted during the 2009 legislative séssion,
placed coal ash impoundments under the Dam Safety Act and s_ubjects dams that

create coal ash ponds to direct inspection by the N.C. Department of Environment

State to require monitoring of ush ponds, The Charlotte Observer, February 2, 2010.
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and Natural Resources. Previously, electric utilities were only required to file
reports with the Commission every five years.
Is the EPA considering regulating coal combustion wastes?

Yes. EPA is currently considering proposed regulations to address coal
combustion wastes.
What has led to the EPA decision to consider regulating CCW?

A number of factors appear to have led the EPA to (:'onsider regulating
CCV_V. First, a series of spills in late 2008 and early 2009, including the major spill
of approximately one billion gallons of CCW at Tennessee Valley Authority’s
Kingston, TN coal'plaht in December 2008, drew the nation’s attention to CCW
storage. |

At the same time, the EPA has found in a series of regulatory
determinations that improper management of and disposal of combustion wastes
from coal-fired power plants can and has resulted in surface water and
groundwater contamina_tion. EPA also has identified risks to human health and
the environment from the disposal of CCW in landfills and surface
impoundments.

For example, EPA’s “Coal Combustion Waste Damage Case Assessment”
dated July 9, 2007, recognized 24 proven cases of danger to human health or the

environment and another 43 “potential” damage cases related to CCW. All but
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one of the 24 proven damage cases involved unlined disposal units.'® EPA

recently updated this li.st of damage cases to include coal ash spills at Martins
Creek, PA, Gambriils, PA as well as the catastrophic spill of approximately one
billion gallons of coal.ash at TVA’s Kingston, TN plant.'”

The EPA also has identified gaps in state regulatory programs for disposal and

management of CCW.'®
What are the possible forms that EPA regulation of CCW could take?

The EPA is evaluating whether to regulate CCW under the federal
Resource Conservation and Recovery Act (“RCRA”), EPA is considering several
options including 1) regulating-CCW as hazardous waste under Subtitle C of
RCRA, which would include a tracking sy:;tem and federally enforceable permits;
2) regulating CCW as non-hazardous waste under Subtitle D of RCRA, which
would include ind_ucemems for state solid waste programs and implementation of
federal minimum regulations for landfills; 3) a hybrid approach, by which CCW
would be considered a solid waste if certain conditions are met, bL;t a hazardous
waste if they are not; and 4) another hybrid approach whereby wet CCWs (in
surface impoundments) would be regulated as hazardous wastes and dry CCWs

(in landfills) would be regulated as non-hazardous wastes.

U.S. EPA, Notice of Data Availability on the Disposal of Coal Combustion Wastes in Landfills
and Surface Impoundments, 72 Fed. Reg. 49714, 49718-19 (Aug. 29, 2007).

75 Fed. Reg. 822 (Jan. 6, 2010).

72 Fed. Reg. 49716.
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The EPA also recently announced that it may develop regulations setting
financial responsibility requirements for power plants under the Comprehensive
Environmental Response, Compensation and Liability Act (“CERCLA,” better
known as “Superfund”), citing, among other things, the “significant cleanup costs
that can be generated by this industry sector.”’®

Q. When is the EPA expected to issue a proposed regulation concerned CCW?

It is my understanding that the EPA is expected to issue a draft of its

~

proposed regulatidn on CCW in the very near future, perhaps by the date of the
hearings in this proceeding.

Q. Are there any estimates of the cost of complying with the anticipated EPA
regulations concerning CCW?

A. . The costs associated with the EPA’s anticipated regulation of coal
combustion wastes are uncertain and will depend on how the EPA classifies the
wastes and plant specific factors (that is, wet versus dry storage, lined versus
unlined, whether stored on the surface or not). Progress has stated the following in
its December 1, 2009 Plan to Retire 550 MWs of Coal Units Without

SO2Controls, that was filed in Docket E-2, Sub 960:

EPA is currently considering re-characterizing the nature of and
regulation of coal combustion products (bottom ash, fly ash and
related materials, hereinafter CCPs) in response to TVA’s
Kingston Plant ash pond impoundment failure. Speculation is
focusing on EPA’s regulation of CCPs as a hazardous waste. A
narrow usage exclusion may be possible where the finished
product of CCP is fully encapsulated. Existing uses that involve
land application or unconfined uses may be prohibited. If EPA

i 75 Fed. Reg. 816, 822 (Jan. 6, 2010).
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1 characterizes CCPs as a hazardous waste or otherwise increases the
2 regulatory requirements applicable to CCPs, the handling, storage
3 and disposal of this material will result in significantly increased -
4 costs of operation, and more sophisticated handling equipment and
5 disposal requirements. Classification of power plant CCP
6 operations as activities that produce hazardous wastes as defined
7 by the Resource Conversion and Recovery Act (RCRA) would
8 trigger a number of additional regulatory requirements as well as
9 potential liability associated with closure of impoundments,
10 leachate management and site remediation. Phase out of surface
11 impoundments is under consideration by EPA.2°
12 Q What has the clectric utility industry claimed regarding the cost impact of
13 EPA regulation of coal combustion wastes?
14 A Although the industry cost estimates may be exaggerated in order to
15 dissuade the EPA from regulating CCW as hazardous waste, they do predict
16 significant costs. For example, an October 30, 2009 letter to the Federal Office of
. 17 Management and Budget from the Utility Solid Waste Activities Group?' warned
18 that:
19 If [coal combustion wastes] were regulated as hazardous wastes,
20 the economic impact on the utility industry would be enormous,
21 resulting in power plant closures, increased electricity rates for
22 consumers, corresponding power reliability concerns, and virtually
23 eliminating all [CCW] beneficial uses.” :
24 Testimony before Congress by a representative from EPRI similarly stated that;
25 A national coal combustion prodicts regulation will alter the
26 technology and economics of coal-fired power plants. Some
27 owners would decide to prematurely shut down rather than incur
28 the costs of compliance, while others would convert their ash
2 At pages 7 and 8.
2 The Utility Solid Waste Activitics Group is described as an informal consortium of 80 utility
. operating companies, the Edison Electric Institute and others.
2 At page 2.
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handling and disposal systems and continue to operate in the post-
regulation market.?

What have been the costs of cleaning up CCW spills?

The cost to clean up the damage from the December 2008 release from
Tennessee’s Kingston plant has been estimated to range from $933 million to $1.2
billion.?*

How could Duke and Pr.ogress reflect this issue in their IRP am.llyses given

all of the uncertainty associated with the EPA’s possible regulation of coal
combustion wastes?

The traditional way to address uncertainty in resource planning is to
identify a wide range of the potential costs for key input assumptions.?® Thus,
Duke and Progress could identify ranges of the possible costs for the different
ways in which the EPA may regulate coal combustion wastes (that is, hazardous
or not, .etc.) and then apply those ranges of costs in its IRP analyses.

Have Duke and Progress properly taken the potential cost of CCW
regulations into account in their IRPs?

No. Duke does not even discuss CCWs in its 2009 IRP. Progress
mentions “consideration of coal ash as a hazardous waste™ in a list of “significant
challenges to deal with from a resource plan perspective,” but does not appear to

have reflected the potential costs in its actual planning analyses.

Written Testimony of Ken Ladwig, Senior Research Manager at EPR], before the Subcommittee
on Energy and Environment of the United States House of Representatives, dated December 10,
2009.

“TVA Reports 2009 Fiscal Yecar Third Quarter Results,” available at

www.tva.gov/news/releasc/julsep09/3rd_quarter.htm.
For example, Duke considers ranges of potential CO,, SG, and NOx allowance costs in its IRP
analyses.
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- Are there other potential regulatory compliance issues and costs that North

Carolina also should be taken into account in their resource planning?

Yes. The already significant economic risks associated with operating
coal plants will be heightened by imminent tightening of environmental regulatiorl
of pollutants produced by these plants. This year, the U.S. EPA already issued a
new more demanding air qilalily standard for nitrogen oxides, and is scheduled to
adjust standards relating to sulfur dioxide, particle pollution and ozone. EPA is
also likely to issue regulations addressing interstate transport of air pollution. By
2011, EPA is scheduled to issue a federal implementation plan for regional haze,
issue new source performance standards for key pollutants from electrical
generating units and non-electrical generating unit boilers, and issue new
standards for hazardous air pollutants, among other matters. It certainly is
reasonable to expect that in most or all cases, EPA action will result in more
stringent regulation of these pollutants.

Do Duke and Progress adequately factor these impending air quality
regulations into their IRP analyses?

It does not appear that Duke or Progress adequately factor into their 'IRPl
analyses the economic risks of continuing to operate existing coal-fired power
plants in the face of new or more stringent air emissions requirements. Although
Duke does say in its Revised 2009 IRP that it examined a l-'ange of potential SO,
and NOy emissions allowance prices, it does not discuss expected changes in air

emissions requirements in much detail. 2 It also offers no evidence that the range

26

Duke Revised 2009 IRP, at pages 30-34,
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of SO, and NOy allowance costs it considered was reasonable. Appendix F of

Progress' 2009 IRP, Air Quality and Climate Change, offers a similarly brief

~ discussion of impending changes in air emissions requirements and also fails to

explain how Progress considered these expected chqnges in its IRP analyses.
However, Progress includes a more complete and accurate discussion of
impending regulatory changes in its Plan to Retir.e 350 MWs of Coal Un;'ts
Without SO2 Controls ("Retirement Plan™), which concedes that the changes are
expected to result in tore stringent pollution control standards. Progress’
Retirement Plan also includes a fairly realistic estimation of some of the timelines
involved hnd indicates that Progress understands that the new standards will
require the utility to alle-r its plans accordingly. The Progress Retirement Plan is a
start at a candid and more realistic discussion of how impending pollution
controls will affect the cost of continue to operate existing pl-llverized coa.l plants
and will also affect the cost. of construction and operation of other supply-side
resources. But there is no evidence that Progress has factored the regulatory

issues discussed in the Retirement Plan into its 2009 IRP.

What action do you suggest the North Carolina Utilitics Commission take to

address this weakness in the utilities' IRP discussion of the risks associated
with continuing to operate existing coal plants?

. The Commission should require Duke and Progress, as well as other
utilities, to submit as part of their [RP in this docket a detailed and accurate
discussion of the expected new pollution control standards and a demonstration of
how the utility is factoring the financial risk of these standards into its IRP. If, as

it appears, any of the utilities has failed to adequately monetize the risk of
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impending regulation in their IRPs, the modeling underlying the IRP should be

rerun to reflect the additional cost of continuing to run existing coal plants, and of
constructing and operating supply-side resources in future.

Q. Why is it important to discuss these risks now, instead of waiting until all the
expected regulations are finalized?

A, Factoring in foreseeable future regulation now will result in the utility, this.
Commission, and the public having better information al;out the true costs
associated with various supply side resources as well as their relative cost when
compared to demand side resources. That will translate into an improved ability
to provide low cost, low risk power to the citizens of North Carolina in the future.

Q. Are you aware of any state regulatory commissions that require utilities to
consider compliance with current and projected future environmental
regulations in their IRP process? '

A. [ have not conducted a thorough review of state policies on this issue, but |
am aware that the Arizona Corporation Commission recently approved an
amendment to the [RP rules that would require enhanced consideration of

environmental impacts of power generation, The amendment reads as follows:
Adding a new subsection to IRP rules, R14-2-703, Section D.

“A plan for reducing environmental impacts related to air emissions, solid
waste, and other environmental factors, and a plan for reducing water
consumption. The costs for compliance with current and project future
environmental regulations shall be included in the analysis of resources
required by R14-2-703 (D) and (E). A load-serving entity or any
interested parties may also provide, for the Commission’s consideration,
analyses and supporting data pertaining to environmental impacts
associated with the generation or delivery of electricity, which may
include monetized estimates of environmental impacts that are not
included as costs for compliance. Values or factors for compliance costs,
environmental impacts, or monetization of environmental impacts may be
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developed and reviewed bzy the Commission in other proceedings or
stakeholder workshops.”

CO; Prices

Q. What prices did Duke assume in its 2009.IRP for CO; emissions?
Duke assumed a Base set of CO; prices that begins at $24.62 p.er ton in
2013 and increases (o $93.80 per ton in 2030.”® Duke also assumed a High set of -
CO; prices that are |5 percent above its Base set in each yéar and-a Low set of
CO; prices that are 15 percent below its Base set.

Q. What was the source of the CO; prices that Duke used in its 2009 IRP
analyses?

A. In response to a data request, Duke stated that the COs prices that it used
in its 2009 IRP analyses were derived from the planning model used by its
consultant, ICF International.?

Are the CO; prices that Duke has used in its 2009 IRP reasonablé?

In general, yes. However, I believe that Duke should have used a wider
range of scenarios than only + 15 percent around its Base case set of CO, prices.
It is important and prudent to consider such a wider range of possible CO; prices
given the uncertainties associated with the timing, stringency and design of

federal regulation of greenhouse gas emissions.

%7 Arizona State Corporation Commission website, available at
http://images.edocket.azcc.gov/docketpd f/0000105829.pdf.
Duke Response to SELC Informal Data Request No. 1.

» Duke Response to SELC Informal Data Reguest No. 11.

28
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Figure 3, below, compares the annual CO, prices used by Duke in its 2009

IRP analyses with the CO; price projections that ] helped developed in 2008 when

[ was with Synapse Energy Economics, Inc.

Figure 3: Duke and Synapse CO, Prices in Nominal Dollars

$120 — | ' ]

$100 sV“'P"Q’;‘: /
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As can be seen in Figure 3, the Duke Base and the Synapse Mid CO;
price trajectories are very close — in fact, the Duke Base is above the Synapse
Mid forecast in the ear‘ly years. However, the Duke High CO; price forecast is
significantly lower than the Synapse High forecast and the Duke Low CO; price

forecast is significantly higher than the Synapse Low forecast. Because they

30

The derivation of the Synapse CO, price forecasts is explained in Exhibit DAS-2.
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encompass a wider range of possible future CO; prices, the Synapse forecasts

allow for greater uncertainty than the Duke forecasts do.

How do the CO; prices that Duke used in its 2009 IRP compare to other
projections of future CQ: prices?

Figure 4; below, compares the CO, emissions prices that Duke used in its

2009 [RP analyses with the current Synapse CO; price forecasts and the results of

lhE independent modeling of the legislation that has been introduced in the U.S.

Congress in recent years. These modeling analyses include:

The U.S. Department of Energy’s Energy Information Administration’s
(“EI1A”) assessment of the Ernergy Market und Economic Impacts of S.
280, the Climate Stewardship and Innovation Act of 2007 (July 2007).!

The EIA’s October 2007 Supplement 1o the Energy Market and Economic
Impacts of S. 280, the Climate Stewardship and Innovation Act of 200 732

The EIA’s assessment of the Energy Market and Economic In;pacls of S.
1766, the Low Carbon Economy Act of 2007 (January 2008) . '

The EIA’s assessment of the Energy Market and Economic Impacts of S.
2191, the Lieberman-Warner Climate Security Act of 2007 (April 2008).>

The EIA’s assessment of the Energy Market and Economic Impacts of
HR. 2;!554, the American Clean Energy and Security Act of 2009 (August
2009). '

The U.S. Environmental Protection Agency’s (“EPA”)’ Analysis of the
Climate Stewardship and Innovation Act of 2007 - S. 280 in 110"
Congress (July 2007).%

The EPA’s Analysis of the Low Carbon Economy Act of 2007 — 8. 1766 in
110" Congress (January 2008).7 .

3
2
k3]
k2]
35
36

Available at http://www.eia.doe.gov/oiaf/servicerpt/csia/pdf/sroiaf{2007)04 pdf.
Availabie at hitp://www.cia.doe.gov/oiaf/servicerpt/biv/pdf/s280_1007.pdf
Available at hup:/www.eia.doe.gov/oiaf/servicerpt/Icea/pdf/sroiaf{2007)06.pdf
Available at http/fwww.eia.doe.gov/oiaf/servicerpt/s2 19 1/pdf/sroiaf{2008)01.pdf.
Available at http:/fwww.eia.doe.gov/oiaf/servicerpt/hr2454/index.html.

Available at http://www.epa.gov/climatechange/economics/economicanalyses.html.
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. The EPA’s Analysis of the Lieberman-Warner C’hmale Security Act of
2008 - S. 2191 in 110" Congress (March 2008).

. The EPA’s Analysis of the American Clean Energy ana’ Security Act of
2009, H.R. 2454 in the 111" Congress (June 2009)*

. Assessment of U.S. Cap-and-Trade Proposals by the Joint Program at the
Massachusetis Institute of T echnology (“MIT”) on the Science and Policy
of Global Change (April 2007).

. Analysis of the Cap and Trade Features of the Lieberman-Warner Climate
Security Act — 8. 2191 by the Joint Pro§ram at MIT on the Science and
Policy of Global Change (April 2008), -

o The Lieberman-Warner America’s Climate Security Act: A Preliminary
Assessment of Potential Economic Impacts, prepared by the Nicholas
Institute for Environmental Policy Solutions, Duke University and RTI
International (October 2007)”

. U.S. Technology Choices, Costs and Opportunities under the Lieberman-
Warner Climate Security Act: Assessing Compliance Pathways, prepared
by the International Resources Group for the Natural Resources Defense
Council (May 2008). »

. The Lieberman-Warner Climate Security Act — S. 2191, Modeling Results
firom the National Energy Modeling System — Preliminary Results, Clean
Air Task Force (January 2008)." .

. Economic Analysis of the Lieberman-Warner Climate Security Act of 2007
Using CRA's MRN-NEEM Model, CRA International, April 2008.%

. Analysis of the Lieberman-Warner Climate Security Act (S. 2191} using
the National Energy Modeling System (NEMS/ACCF/NAM), a report by

37
it}
39
40
4
42
43
44
45

Available at http://www.epa.gov/climatechange/economics/economicanalyses.html.
Available at http://www.epa.gov/climatechange/economics/economicanalyses.himl.
Available at http://www.epa.gov/climatechange/economics/pdfs/HR2454_Analysis.pdf.
Available at hup://web.mit.edw/globalchange/www/MITIPSPGC_Rpt146.pdf.
Available at http://mit.edu/globalchange/www/MITIPSPGC_Rpt146_AppendixD.pdf.
Available at http://www.nicholas.duke.edu/institute/econsummary.pdf.

Available at http://docs.nrde.org/globalwarming/glo_08051431 A.pdf.

Available at http:/lieberman.senate.gov/documents/catflwcsa.pdf.

Available at http:/f'www.nma.org/pdf/040808_crai_presentation.pdf.
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the American Council for Capital Formation and the National Association
of Manufacturers, March 2008.%

In total, these modeling analyses examined more than 85 different

scenarios. These scenarios reflected a wide range of assumptions concerning

important inputs such as: the “business-as-usual” emissions forecasts; the

reduction targets in each proposal; whether complementary policies such as

aggressive investments in energy efficiency and renewable energy are

implemented, independent of the emissions allowance market; the policy

implementation timeline; program flexibility regarding emissions offsets (perhaps

international) and allowance banking; assumptions about technological progress

and the cost of alternatives; and the presence or absence of a “safety valve” price.

In Figure 4.

$.280 refers to the McCain-Lieberman bill introduced in 2007 in the 110%
U.S. Congress

S.1766 refers to the Bingaman-Specter bill introduced in 2007 in the 110"
U.S. Congress '

S. 2191 refers to the Lieberman-Warner bill introduced in 2007 in the
110" U.S. Congress .

HR. 2454 refers to the Waxman-Markey bill introduced in 2009 in the
current 111™ U.S. Congress

6

Available at http://www.accf.org/pdf/NAM/fullstudy031208.pdf.
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1 Figure 4: Levelized Duke and Synapse 2008 CO; Prices Compared to Results
2 . of Modeling of Proposed Federal Legislation
g $120
t
-?, $100 » ]
%
§ $80 o I
N n
E seo - —:
3 - i |
S $40 —a— -
N
g $20 I m B— R T L : -
N ] n &8 =B B
§ $0 : —t t ; 4 : : 1 i : }
Q s 9 6 = 9 o g v e § v W g T § 2
o ° 5 5 ¢ 5 5 < % 5 5 § 5 % : 3 r N &
b T 2 2 3 2 £ 8 9 9 , 2 » s g I 5 2 £
N £ £ £ £ 5 £ o £ £ s g & 2 d 2 & &
= g & ® 2 ® ® = ‘5 2 0O ¥ & s :
¢ <€ £ £E £ £ x 2 2 O g 2 £ x© &
> < < € ¢ < < §g €« ¢ § 5 < < ¥ § =
3 5 £ £ & S &£ F = s 2 2 E Q %5 s <
e ML b o§ 38 E 8 EE o2 B o<
e i § £ 8 =z £ § W
2 8 E g & E <
Q g 2 [ < o«
® g = g b
8 5 i
> 8
3
4 Figure 4 confirms that the range of CO; prices used by Duke was too
5 narrow to reflect the potential uncertainties associated with the design and
6 stringency of future federal regulation of greenhouse gas emissions.

"7 Q.- Does Figure 4 include the modeling of the recent Waxman-Markey bill that

8 has been passed by the U.S. House of Representatives?
9 A Yes. The third through fifth bars from the right in Figure 4 provide the .
10 ranges of levelized CO; prices from the recent modeling of the Waxman-Markey
I1 bill by the EIA and the EPA. However, it is not certain that whatever Eill is
12 | ultimately passed by the U.S. Congress acfually will reflect the terms of that
13 legislation. This is the reason why the results of the modeling of the other
. 14 legislation thlat has been introduced in previous U.S. Congresses remain relevant.
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Q. What CO; prices did Progress use in its 2009 IRP analyses?

Q. Are these CO: prices reasonable?

No. It is not reasonable to use a of CO; prices given the
uncertainties associated with the timing, stringency and design of federal
regulation of greenhouse gas emissions. Moreover, of CO, prices
used by Progress in its 2009 IRP analyses is unreasonably for use as even a
main or base case.

Q. How do the CO; prices used by Progress compare to the CO; prices used by
' Duke in its 2009 IRP analyses and to the Synapse CO; price forecasts?

A. As shown in Figure 5, below, the CO; prices used by Progress are

compared to both the Duke Base CO; prices and the Synapse Mid CO; price

forecast. In faci, as can be seen in Figure 5, of CO; prices used by
Progress in its 2009 [RP analyses CO; prices but
are than Duke’s Low CO; prices after 2020.
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Figure 5: Annual Progress, Duke and Synapse CQO; Prices in Nominal Dollars
2 [CONFIDENTIAL]

—

3

4 Figure 6, below, then compares the CO; prices used by Progress in its 2009 IRP

5 analyses with the Duke and Synapse CO; prices and the results of the modeling of '
6 the legislative proposals that were included in Figure 2 above.
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1 Figure 6: Levelized Progress, Duke and Synapse CO; Prices Compared to

2 Results of Modeling of Proposed Federal Legislation

3 [CONFIDENTIAL)]

4

5 How do the CO; prices that Progress used in its 2009 IRP analyses compare

6 to the CO; prices that other utilities and state regulatory commissions are

7 using in resource planning?

8 As Figures 5 and 6 above show, of CQ, prices that Progress

9 used in its 2009 IRP analyses compared to the range of CO; prices that
10 Duke used in that company’s 2009 IRP, as well as the CO,-prices that Synapse
I Energy Economics has recommended be used in IRP and other resource planning
12 analyses. Figure 7, below, compares the CO; prices that Progress has used with
13 the CO, prices that some other utilities and some regulatory commissions have
14 been using in resource planning analyses.
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PUBLIC VERSION
Figure 7: * Levelized Progress Energy CO; Prices Compared to Prices Used by

Other Utilities and State Regulatory Commissions in Resource
Planning [CONFIDENTIAL)]

Q. What is your recommendation concerning the CO; prices that Progress '
should use in its resource planning analyses?

A. Progress has said that it is currently evaluating numerous possible changes
to its resource plan, including additional coal unit retirements, and that it
anticipates making decisions on resource options prior to filing its next
comprehensive IRP in 201047 The Company should use CO;
prices in these analyses and should examine a wide range of potential CO; prices

such as the Synapse Mid, Low and High forecasts presented in Figures 3 and 5,

above.
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1 Q. Does this complete your testimony?

2 A Yes.

l 17

\

Progress 2009 LRP at page 3.
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o David A. Schlissel

President
Schlissel Technical Consulting, Inc.
45 Horace Road, Belmont, MA 02478
(617) 489-4840
david@schlissel-technical.com

SUMMARY

I have worked for thirty six years as a consuitant and attorney on complex management,
engineering. and economic issues, primarily in the ficld of energy. This work has involved
conducting technical investigations, preparing economic analyses, presenting expert testimony,
providing support during all phases of regulatory proceedings and litigation, and advising clients
during scttlement negotiations. I received undergraduate and advanced cngineering degrees from
the Massachusetts Institute of Technology and Stanford University, respectively, and a law
degree from Stanford Law School. '

PROFESSIONAL EXPERIENCE

Coal-fired Generation — Evaluated the economic and {inancial risks of investing in,
constructing and operating new coal-fired power plants. Investigated whether project
participants had adequately considered the risks associated with building a new coal-fired power

o plant. The most significant of these risks are the likelihood of federal regulation of greenhouse
gas emissions and rising construction costs. Examined whether there are lower cost, lower risk
alternatives than proposed coal-fired plants.

Electric System Reliability - Evaluated whether new generation facilities and transmission lines
are nceded to ensurc adequate levels of system reliability. Investigated the causes of distribution

system outages and inadequate service reliability. Examined the rcasonableness of utility system

rcliability expenditures.

Power Plant Air Emissions — Investigated whether proposed generating facilities would
provide environmental benefits in terms of reduced emissions of NO,, SO; and CQO,. Examined
whether new state emission standards would lead to the retirement of existing power plants or
otherwise have an adverse impact on clectric system reliability.

Power Plant Water Use — Examined power plant repowering as a strategy for reducing water
consumption at cxisting electric generating facilities. Analyzed the impact of converting power
plants from once-through to closcd-loop systems with cooling towers on plant revenues and
clectric system reliability. Evaluated the potential impact of the EPA’s Proosed Clean Water Act
Section 316{b) Rule for Cooling Water Intake Structures at existing power plants.

David Schlissel Page | Schliissel Technical Consulting, Inc,
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o Power Plant Operations and Economics - Investigated the causes of more than one hundred
power plant and system outages, cquipment failures, and component degradation, determincd
whether these problems could have been anticipated and avoided, and assessed liability for repair
and replacement costs. Examined power plant operating, maintenance, and capital costs.
Analyzed power plant operating data from the NERC Generating Availability Data System
(GADS). Evaluated utility plans for and management of the replacement of major power plant
components. Assessed the adequacy of power plant quality assurance and maintcnance
programs. Examined the selection and supervision of contractors and subcontractors.

Power Plant Repowering - Lvaluated the environmental, economic and reliability impacts of
rebuilding older, ineflicient generating facilities with new combined cycle technology.

Nuclear Power - Examined the impact of the nuclear power plant life extensions and power
uprates on decommissioning costs and collections policies. Evaluated utility decommissioning
cost cstimates and cost collection plans. Examined the reasonablencss of utility decisions to sell
nuclear power asscts and cvaluated the value received as a result of the auctioning of those
plants. Investigated the significance of the increasing ownership of nuclear power plants by
multiple tiered holding companies with limited liability company subsidiaries. Investigated the
potential safety consequenccs of nuclear power. plant structure, system, and component failures.

Transmission Lme Siting — Examined the nced for proposed transmission lmes Analyzed
whether proposed transmission lines could be installed underground. Worked with clients to
develop alternate routings for proposcd lines that would have reduced impacts on the
environment and communities.

o Electric Industry Regulation and Markets - Investigated whether new generating facilitics
that were built for a deregulated subsidiary should be included in the rate base of a regulated
utility. Evaluated the rcasonableness of proposed utility power purchase agrecments with
deregulated affiliates. Investigated the prudence of utility power purchases in deregulated
markets. Examined whether generating facilities experienced more outages following the
transition to a deregulated wholesale market in New England. Evaluated the reasonablencss of
nuclear and fossil plant sales, auctions, and power purchase agreements. Analyzed the impact of
proposed utility mergers on market power. Assessed the reasonableness of contract provisions
and terms in proposcd power supply agreements.

Economic Analysis - Analyzed the costs and benefits of energy supply options. Examined the
economic and system reliability consequences of the carly retirement of major electric
generating facilities. Evaluated whether new electric generating facilities are used and useful.
Quantified replacement power costs and the increased capital and operating costs duc to
identified instances of mismanagement.

Expert Testimony - Prescnicd the results of management, technical and economic analyses as
testimony in more than nincty proceedings before regulatory boards and commissions in twenty
three states, before two federal regulatory agencies, and in state and federal court proceedings.

David Schlissel Page 2 Schlissel Technical Consulting, Ine.
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Litigation and Regulatory Support - Participated in all aspects of the development and
preparation of case presentations on complex management, technical, and economic issues.
Assisted in the preparation and conduct of pre-trial discovery and depositions. Helped identify
and prepare cxpert witnesses. Aided the preparation of pre-hearing petitions and motions and
post-hearing briefs and appcals. Assisted counsel in preparing for hearings and oral arguments.
Advised counsel during settlement negotiations.
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TESTIMONY, AFFIDAVITS, DEPOSITIONS AND COMMENTS

Mississippi Public Service Commission (Docket No. 2009-UA-014) — December 2009
The costs and risks associated with the proposed Kemper County IGCC power plant.

Public Service Commission of Wisconsin (Docket No. 05-CE-137) ~December 2009
The costs and risks associated with the proposed installation of emissions control equipment at
- the Edgewater Unit 5 coal-fired power plant.

Public Service Commission of Wisconsin (Docket No. 05-CE-138) —Sepember and October
2009

The costs and risks associated with the proposed installation of emissions control equipment at
the Cotumbia | and 2 coal-fired power plants.

Georgia Publie Service Commission (Docket No. 27800-U) — December 2008
The possible costs and risks of proceeding with the proposed Plant Vogtle Units 3 and 4 nuclear
power plants. .

Public Service Commission of Wisconsin (Docket No. 6680-CE-170) — August and
Sepember 2008 .
The risks associated with the proposed Nelson Dewey 3 baseload coal-fired power plant.

Indiana Utility Regulatory Commission (Cause No. 43114 IGCC 1) — July 2008
The estimated cost of Duke Energy Indiana’s Edwardsport Project.

Public Service Commission of Maryland (Case 9127) — July 2008
The estimated cost of the proposed Calvert Cliffs Unit 3 nuclear power plant.

Ohio Power Siting Board (Case No. 06-1358-EL-BGN) — December 2007
AMP-Ohio’s application for a Certificate of Environmental Compatibility and Public Need lor a
960 MW pulverized coal generating facility. '

U.S. Nuclear Regulatory Commission (Docket Nos. 50-247-LR, 50-286-LR) — November
2007 and February 2009
The available options for replacing the power generated at Indian Point Unit 2 and/or Unit 3.

West Virginia Public Service Commission (Case No. 06-0033-E-CN) — November 2007
Appalachian Power Company’s application for a Certificate of Public Convenience and
Necessity for a 600 MW integrated gasification combined cycle generating facility.

Iowa Utility Board (Docket No. GCU-07-01) — October 2007

Whether Interstatc Power & Light Company’s adequately considered the risks associated with
building a new coal-fired power plant and whether that Company’s participation in the proposed
Marshalltown plant is prudent.

David Schlissel Page 4 Schlissel Technical Consulting, Inc.
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Virginia State Corporation Commission (Case No. PUE-2007-00066) — November 2007
Whether Dominion Virginia Power’s adequately considered the risks associated with building
the proposed Wise County coal-fired power plant and whether that Commission should grant a
certificate of public convenience and necessity for the plant.

Louisiana Public Service Commission (Docket No. U-30192) — September 2007
The rcasonableness of Entergy Louisiana’s proposal to repower the Litle Gypsy Unit 3
gencrating facility as a coal-fired: power plant.

Arkansas Public Service Commission (Docket No. 06-154-U) — July 2007
The probable economic impact of the Southwestern Electric Power Company’s proposed
Hempstead coal-fired power plant projcct.

North Daketa Public Service Commission (Case Nos. PU-06-481 and 482) — May 2007 and
April 2008

Whether the participation of Otter Tail Power Company and Montana-Dakota Utilities in the Big
Stone I1 Generating Project is prudent,

Indiana Utility Regulatory Commission (Cause No. 43114) — May 2007

The appropriate carbon dioxide (*CO,”) emissions prices that should be used to analyze the
relative economic costs and benefits of Duke Energy Indiana and Vectren Energy Delivery of
Indiana’s proposed Integrated Gasification Combined Cycle Facility and whether Duke and
Vectren have appropriately reflected the capital cost of the proposed facility in their modeling
analyses.

Public Service Commission of Wisconsin (Docket No., 6630-E1-113) -~ March 2007
Whether the proposed sale of the Point Beach Nuclear Plant to FPL Energy Point Beach, LLC, is
in the interest of the ratcpayers of Wisconsin Electric Power Company.

Florida Public Service Commission (Docket No. 070098-E1) — March 2007
Florida Light & Power Company’s nced for and the economics of the proposed Glades Power
Park. :

Michigan Public Service Commission (Case No. 14992-U) - December 2006
The reasonableness of the proposed sale of the Palisades Nuclear Power Plant.

Minnesota Public Utilitics Commission (Docket No. CN-05-619) - November 2006,
December 2007, January 2008 and November 2008

Whether the co-owners of the proposed Big Stone 11 coal-fired generating plant have
appropriately reflected the potential for the regulation of greenhouse gases in their analyses off
the facility; and whether the proposed project is a lower cosl aliernative than renewable options,
conservation and load management. '
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North Carolina Utilities Commission (Docket No. E-7, Sub 790) — September 2006 and
January 2007
Duke’s need for two new 800 MW coal-fired generating units and the relative economics of
adding these facilities as compared to othcr available options including energy efficiency and
renewable technologies.

New Mexico Public Regulatory Commission (Case No. 05-00275-UT) — September 2006
Report to the New Mexico Commission on whether the settlement value of the adjustment for
moving the 141 MW Afton combustion turbine merchant plant into rate base is reasonable.

Arizona Corporation Commission (Docket No. E-01345A-0816) — August and September
2006

Whether APS’s acquisition of the Sundance Generating Station was prudent and the
reasonableness of the amounts that APS requested for fossil plant O&M.

U.S. District Court for the District of Montana (Billings Generation, Inc. vs, Electrical
Controls, Inc, ct al.,, CV-04-123-BLG-RFC) — August 2006

Quantification of plaintif”s business losses during an extended power plant outage and
plaintif”s business earnings due to the shortening and delay of tuturc plant outages.
|Confidential Expert Report] '

Deposition in South Dakota Public Utility Commission Casce No. EL05-022 — June 14, 2006

South Dakota Public Utility Commission (Case No, EL05-022) — May and Junc 2006
Whether the co-owners of the proposed Big Stone 11 coal-fired generating plant have
appropriately reflected the potential for the regulation of greenhouse gases in their analyses of
the alternatives to the proposed facility; the need and timing for new supply options in the co-
owners’ service territories; and whether there are alternatives to the proposed facility that are
technically feasible and economically cost-effective.

Georgia Public Service Commission (Docket No. 22449-U) — May 2006
Georgia Power Company’s request for an accounting order to record early sitc permitting and
construction operating license costs for new nuclear power plants.

California Public Utilitics Commission (Dockets Nos, A.05-11-008 and A.05-11-009) — April
2006

The estimated costs for decommissioning the Diablo Canyon, SONGS 2&3 and Palo Verde
nuclear power plants and the annual contributions that are needed from ratepayers to assure that
adequate funds will be available to decommission these plants a1 the projécted ends of their
service lives.

New Jersey Board of Public Utilities (Docket No. EM05020106) — November and December
2005 and March 2006

Joint Testimony with Bob Fagan and Bruce Biewald on the market power implications of the
proposed merger between Exelon Corp. and Public Service Enterprise Group.

David Schiissel Page 6 Schlissel Technical Consulting, Inc.
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Virginia State Corporation Commission (Case No. PUE-2005-00018)— November 2005
The siting of a proposed 230 kV transmission line.

Iowa Utility Board (Docket No. SPU-05-15) — September and October 2005
The reasonablencss of IPL.’s proposed sale of the Duanc Arnold Energy Center nuclear plant.

New York State Department of Environmeéntal Conservation (DEC #3-3346-00011/00002) —
October 2005

The likely profits that Dynegy will earn from the sale of the energy and capacity of the
Danskammer Generating Facility if the plant is converted from once-through to closed-cycle
cooling with wet towers or to dry cooling. :

Arkansas Public Service Commission (Docket 05-042-U) — July and August 2005
Arkansas Electric Cooperative Corporation’s proposed purchase of the Wrightsville Power
Facility.

Maine Public Utilitics Commission (Docket No. 2005-17) — July 2005

Joint testimony with Peter Lanzalotta and Bob.Fagan evaluating Eastern Maine Electric
Cooperative's request for a CPCN to purchase 15 MW of transmission capacity from New
Brunswick Power.

Federal Energy Regulatory Commission (Docket No, EC05-43-0000) — April and May 2005
Joint Affidavit and Supplemental Affidavit with Bruce Biewald on the market power aspects of
the proposed merger of Exclon Corporation and Public Service Enterprise Group, Inc.

Maine Public Utilities Commission (Docket No. 2004-538 Phase IT) — April 2005
Joint testimony with Peter Lanzalotta and Bob Fagan evaluating Maine Public Service
Company’s request for a CPCN 1o purchase 35 MW of transmission capacity from New
Brunswick Power.

Maine Public Utilitics Commission (Docket No, 2004-771) — March 2005
Analysis of Bangor Hydro-Electric’s Petition for a Certificate of Public Convenicnce and
Necessity to construct a 345 kV transmission line

United States District Court for the Southern District of Ohio, Eastern Division -
(Consolidated Civil Actions Nos. C2-99-1182 and C2-99-1250)

Whether the public release of company documents more (han three years old would cause
competitive harm to the American Electric Power Company. [Confidential Expert Report)

New Jersey Board of Public Utilities (Docket No. EO03121014) — February 2005

Whether the Board of Public Utilities can halt further collections from Jersey Central Power &
Light Company’s ratepaycrs because there already are adequate funds in the company’s
decommissioning trusts for the Three Mile Island Unit No. 2 Nuclear Plant to allow for the
decommissioning of that unit without endangered the public health and safety.

David Schlissel Page 7- Schlissel Technical Consulting, Inc,
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Maine Public Utilities Commission (Docket No. 2004-538) — January and March 2005 -
Analysis of Maine Public Service Company’s request to construct a 138 kV transmission line
from Limestone, Maine to the Canadian Border.

California Public Utilities Commission (Application No. AO4-02-026) — December 2004
and January 2005 .

Southern California Edison’s proposcd replacement of the stcam generators at the San Onofre
" Unit 2 and Unit 3 nuclear power plants and whether the utility was imprudent for failing to
initiate litigation against Combustion Engineering duc to defects in the design of and materials
uscd in those steam generators.

United States District Court for the Southern District of Indiana, Indianapolis Division
(Civil Action No. TP99-1693) — December 2004

Whether the public release of company documents more than three years old would cause
competitive harm to the Cinergy Corporation. [Confidential Expert Report]

California Public Utilities Commission (Application No. AO4-01-009) - August 2004
Pacific Gas & Electric’s proposed replacement of the steam generators at the Diablo Canyon
nuclcar power plant and whether the utility was imprudent for failing to initiate litigation against
Westinghouse due to defects in the design of and materials used in those stcam generators.

Public Service Commission of Wisconsin (Docket No. 6690-CE-187) — June, July and
August 2004

Whether Wisconsin Public Service Corporation®s request for approval to build a proposed 515
MW coal-burning generating facility should be granted.

Public Service Commission of Wisconsin (Docket No. 05-E1-136) — May and June 2004
Whether the proposed sale of the Kewaunec Nuclear Power Plant to a subsidiary of an out-of-
state holding company is in the public intcrest.

Connecticut Siting Council (Docket No. 272) — May 2004

Whether there are technically viable alternatives to the proposed 345-kV transmission line
betwecn Middletown and Norwalk Connecticut and the length of the line that can be installed
underground. :

Arizona Corporation Commission (Docket No. E-01345A-03-0437 — February 2004
Whether Arizona Public Service Company should be allowed to acquire and include in ratc base
five generating units that were built by a deregulated affiliate.

State of Rhode Island Encrgy Facilities Siting Board (Docket No. SB-2003-1) — February
2004

Whether the cost of undergrounding a relocated 115kV transmission line would be eligible for
regional cost socialization.
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State of Mainc Department of Environmental Protection (Docket No. A-82-75-0-X) —
December 2003 .

The storage of irradiated nuclear fuel in an Independent Spent Fuel Storage Installation (ISFSI)
and whether such an installation represents an air pollution control facility.

Rhode Island Public Utility Commission (Docket No. 3564) — December 2003 and January
2004

Whether Narragansett Electric Company should be required to install a relocated 115kV
transmission line underground.

New York State Board on Electric Generation Siting and the Environment (Case No. 01-F-
1276} — September, October and November 2003

The environmental., economic and system reliability benefits that can reasonably be expected
from the proposed 1,100 MW TransGas Energy generating facility in Brooklyn, New York.

Wisconsin Public Service Commission (Case 6690-UR-115) - September and October 2003
The reasonableness of Wisconsin Public Service Corporation’s decommissioning cost
collections for the Kewaunee Nuclear Plant.

Oklahoma Corporation Commission (Cause No. 2003-121) — July 2003
Whether Empire District Electric Company properly reduced its capital costs 1o reflect the write-
off of a portion of the cost of building a new electric generating facility.

Arkansas Public Service Commission (Docket 02-248-U) — May 2003 .
Entergy's proposed replacement of the steam generators and the reactor vessel head at the ANO
Unit 1 Steam Generating Station.

Appcllate Tax Board, State of Massachusetts (Docket No C258405-406) — May 2003
The physical nature of clectricily and whether electricity is a tangible product or a service,

Mainc Public Utilities Commission (Docket 2002-665-U) — April 2003
Analysis of Central Maine Power Company’s proposed transmission line for Southern York
County and reccommcndation of alternatives.

Massachusetts Legislature, Joint Committees on Government Regulations and Energy —
March 2003

Whether PG&E can decide (o permanently retire one or more of the generating units at its Salem
Harbor Station if it is not granted an cxtension beyond October 2004 10 reduce the emissions
from the Station’s three coal-fired units and one oil-fired unit.

New Jersey Board of Public Utilitics (Docket No. ER02080614) — January 2003
The prudence of Rockland Electric Company’s power purchases during the penod August I,
1999 through July 31, 2002.
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New York State Board on Electric Generation Siﬁng and the Environment (Case No. 00-F-
1356) — September and October 2002 and January 2003

The need for and the environmental benefits from the proposed 300 MW Kings Park Energy
gencerating facility.

Arizona Corporation Commission (Docket No. E;01345A-0I-0822) — March 2002
The reasonableness of Arizona Public Service Company’s proposed long-term power purchase
agreement with an affiliated company.

New York State Board on Electric Generation Siting and the Environment (Case No. 99-F-
1627) — Mareh 2002
Repowering NYPA’s existing Poletti Station in Queens, New York.

Connecticut Siting Council (Docket No. 217) - March 2002, November 2002, and January
2003

Whether the proposed 345-kV transmission line between Plumtree and Norwalk substations in
Southwestern Connecticut is nceded and will produce public benelits.

Vermont Public Service Board (Case No. 6545) — Janunary 2002
Whether the proposed sale of the Vermont Yankee Nuclear Plant to Entergy is in the public
interest of the State of Vermont and Vermont ratepayers.

Connecticut Department of Public Utility Control (Docket i)9-—09—12RE02) — December
2001

The reasonableness of adjustments that Connecticut Light and Power Company seeks to make to
the proceeds that it received from the sale of Millstone Nuclear Power Station.

Connccticut Siting Council (Docket No. 208) — October 2001
Whether the proposed cross-sound cable between Connecticut and Long Island is needed and
will produce public benefits for Connecticut consumers.

New Jersey Board of Public Utilities (Docket No. EM01050308) - September 2001
The market power implications of the proposed merger between Conectiv and Pepco.

Hlinois Commerce Commission Docket No. 01-0423 — August, September, and October
2001
Commonwealth Edison Company’s management of its distribution and transmission systems.

New York State Board on Electric Generation Siting and the Environment (Case No. 99-F-
1627) - August and September 2001
The environmental bencefits {rom the proposed 500 MW NYPA Astoria gencrating facility.

New York Statc Board on Electric Generation Siting and the Environment (Case No. 99-F-
1191) - June 2001
The environmental benefits from the proposed 1,000 MW Astoria Energy gencrating facility.
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New Jersey Board of Public Utilities (Docket No. EM00110870) - May 2001
The market power implications of the proposed merger between FirstEnergy and GPU Energy.

Connecticut Department of Public Utility Control (Docket 99-09-12RE01) - November 2000
The proposed sale of Millstone Nuclear Station to Dominion Nuclear, Inc. -

Illinois Commerce Commission (Docket 00-0361) - August 2000
The impact of nuclear power plant life extensions on Commonwealth Edison Company S
decommissioning costs and collections from ratcpaycrs.

Vermont Public Service Board (Docket 6300) - April 2000
Whether the proposed sale of the Vermont Yankee nuclear plant to AmerGen Vermont is in the
public interest.

Massachuset.ts Department of Telecommunications and Energy (Docket 99-107, Phase 11) -
" April and June 2000
The causes of the May 18. 1999. main transformer fire at the Pilgrim generating station.

Connecticut Department of Public Utility Control (Docket 00-01-11) - March and April
2000

The impact of the proposed merger between Northcast Utilities and Con Edison, Inc. on the
reliability of the electric service being provided to Connecticut ratepayers.

Connccticut Department of Public Utility Control (Docket 99-09-12) - January 2000
The reasonableness of Northeast Utilities plan for auctioning the Millstone Nuclear Station.

Connecticut Department of Public Utility Control (Docket 99-08-01) - November 1999
Gencration, Transmission, and Distribution system reliability.

Ilinois Commerce Commission (Docket 99-0115) - September 1999 :
Comimonwealth Edison Company's decommissioning cosl estimate for the Zion Nuclear Station.

Connecticut Department of Public Utility Control (Docket 99-03-36) - July 1999
Standard ofTer rates for Connecticut Light & Power Company.

Connecticut Department of Public Utility Control (Docket 99-03-35) - July 1999
Standard offer rates for United Illuminating Company.

Connecticut Department of Public Utility Control (Docket 99-02-05) - April 1999
Connecticut Light & Power Company stranded costs.

Connecticut Department of Public Utility Control (Docket 99-03-04) - April- 1999
United Illuminating Company stranded costs.

Maryland Public Service Commission (Docket 8795) - December 1998
Future operating performance of Delmarva Power Company's nuclear units.

David Schlissel Page 11 Schlissel Technical Consulting, Ine,



Exhibit DAS-1
Docket No. E-100, Sub 124
" Page 12 of 23

Maryland Public Service Commission (Dockets 8794/8804) - December 1998
Baltimore Gas and Electric Company's proposed replacement of the steam generators at the
Calvert Cliffs Nuclear Power Plant. Future performance of nuclear units.

Indiana Utility Regulatory Commission (Docket 38702-FAC-40-S1) - November 1998
Whether the ongoing outages of the two units at the D.C. Cook Nuclear Plant were caused or
cxtended by mismanagement.

Arkansas Public Service Commission (Docket 98-065-1) - October 1998
Entergy's proposed replacement of the steam generators at the ANO Unit 2 Steam Generating
Station.

Massachusetts Department of Teleccommunications and Energy (Docket 97-120) - October
1998

Western Massachusetts Electric Company's Transition Charge. Whether the extended 1996-
1998 outages of the three units at the Millstone Nuclear Station were caused or extended by
mismanagement.

Connccticut Department of Public Utility Control (Docket 98-01-02) - September 1998
Nuclear plant operations, operating and capital costs, and system reliability improvement costs.

" Illinois Commerce Commission (Docket 97-0015) - May 1998

Whether any of the outages of Commonwealth Edison Company's twelve nuclear units during
1996 were caused or extended by mismanagement. Whether equipment problems, personnel
performance weaknesses, and program deficiencies could have been avoided or addressed prior
to plant outages. Outage-related fuel and replacement power costs.

Public Service Commission of West Virginia (Case 97-1329—E-CN) - March 1998
The need for a proposed 765 kV transmission line from Wyoming, West Virginia, to Cloverdate,
Virginia.

Illinois Commerce Commission (Docket 97-0018) - March 1998
Whether any of the outages of the Clinton Power Station during 1996 were caused or exlended
by mismanagement.

Connecticut Department of Public Utility Control (Docket 97-05-12) - October 1997
The increased costs resulting from the ongoing outages of the three units at the Millstone
Nuclear Station.

~ New Jerscy Board of Public Utilities (Docket ER96030257) - August 1996
Replacement power costs during plant outages.
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INinois Commerce Commission (Docket 95-0119) - February 1996

Whether any of the outages of Commonwealth Edison Company's twelve nuclear units during
1994 were caused or extended by mismanagement. Whether equipment problems, personnel
performance weaknesses, and program deficiencies could have been avoided or addressed prior
to plant outages. Outage-related fuel and replacement power costs.

Public Utility Commission of Texas (Docket 13170) - December 1994
Whether any of the outages of the River Bend Nuclear Station during the period October |,
1991, through December 31, 1993, were caused or extended by mismanagement.

Public Utility Commission of Texas (Docket 12820) - October 1994
Operations and maintenance expenses during outages of the South Texas Nuclear Generating
Station. ' '

Wisconsin Public Service Commission (Cases 6630-CE-197 and 6630-CE-209) - September
and October 1994 ' T
The reasonableness of the projected cost and schedule for the replacement of the steam
generators at the Point Beach Nuclear Power Plant. The potential impact of plant aging on future
operating costs and performance.

Publie Utility Commission of Texas (Docket 12700) - June 1994
‘Whether El Paso Electric Company's share of Palo Verde Unit 3 was needed to ensurc adcequate
levels of system reliability. Whether the Company's investment in Unit 3 could be expected to
generate cost savings for ratepayers within a reasonable number of years.

i N '
Arizona Corporation Commission (Docket U-1551-93-272) - May and June 1994
Southwest Gas Corporation's plastic and steel pipe repair and replacement programs.

Connccticut Department of Public Utility Control (Docket 92-04-15) - March 1994
Northeast Utilities management of the 1992/1993 replacement of the steam generators at
Milistonc Unit 2,

Connecticut Department of Public Utility Control (Docket92-10-03) - August 1993
Whether the 1991 outage of Millstone Unit 3 as a result of the corrosion of salety-related plant
piping systems was due to mismanagement,

Public Utility Commission of Texas (Docket 11735) - April and July 1993
Whether any of the outages of the Comanche Peak Unit 1 Nuclear Station during the period
August 13, 1990, th;ough June 30, 1992, were caused or extended by mismanagement.

Connecticut Department of Public Utility Control (Docket 91-12-07) - January 1993 and
August 1995

Whether the November 6, 1991, pipe rupture at Millstone Unit 2 and the related outages of the
Connecticut Yankce and Millstone units were caused or extended by mismanagement. The
impact of environmental requirements on power plant design and operation.
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Connccticut Department of Public Utility Control (Docket 92-06-05) - September 1992
United llluminating Company off-system capacity sales. [Confidential Testimony]

Public Utility Commission of Texas (Docket 10894) - August 1992
Whether any of the outages of the River Bend Nuclcar Station during the period October 1,
.1988, through September 30, 1991, were caused or extended by mismanagement.

Connecticut Department of Public Utility Control (Docket 92-01-05) - August 1992
Whether the July 1991 outage of Millstone Unit 3 due to the fouling of important plant systems
by bluc mussels was the result of mismanagement.

California Public Utilities Commission (Docket 90-12-018) - November 1991, April 1992,
June and July 1993

. Whether any of the outages of the three units at the Palo Verde Nuclcar Generating Station
during 1989 and 1990 were caused or extended by mismanagement. Whether equipment
problems, personnel performance weaknesses and program deficiencies could have been avoided
or addressed prior to outages. Whether specific plant operating cost and capital expenditures
were necessary and prudent.

Public Utility Commission of Texas (Docket 9945) - June 1991

Whether El Paso Electric Company's share of Palo Verde Unit 3 was necded 1o ensure adequate
levels of system reliability. Whether the Company's investment in the vnit could be expected to
generale cost savings for ratepayers within a rcasonable number of years. El Paso Electric
Company's management of the planning and licensing of the Arizona [nterconnection Project
transmission line. '

Arizona Corporation Commission (Docket U-1345-90-007) - December 1990 and April
1991

Arizona Public Service Company's management of the planning, construction and operation of
the Palo Verde Nuclear Generating Station. The costs resulting from identified instances of
mismanagement.

New Jersey Board of Public Utilities (Docket ER89110912J) - July and October 1990

The economic costs and benefits of the early retirement of the Oyster Creek Nuclear Plant. ‘The
potential impact of the unit's early retirement on system reliability. The cost and schedule for
siting and constructing a replacement natural gas-fired generating plant.

Public Utility Commission of Texas (Docket 9300) - June and July 1990

Texas Utilities management of the design and construction of the Comanche Peak Nuclear Plant.
Whether the Company was prudent in repurchasing minority owners' shares of Comanche Peak
without examining the costs and benefits of the repurchase for its ratepayers.

Federal Energy Regulatory Commission (Docket EL-88-5-000) - November 1989
Boston Edison's corporale mahagement of the Pilgrim Nuclear Station.

David Schlissel ] Page 14 Schlissel Technical Consulting, Inec.



Exhibit DAS-1
Docket No. E-100, Sub 124
Page 15 of 23

Connecticut Department of Public Utility Control (Docket 89-08-11) - November 1989
United lluminating Company's off-system capacity sales,

Kansas State Cbrporation Commission (Case 164,211-U) - April 1989
Whether any of the 127 days of outages of the Wolf Creck generating plant during 1987 and
1988 were the result of mismanagement.

Public Utility Commission of Texas (Docket 8425) - March 1989

Whether Flouston Lighting & Power Company's new Limestone Unit 2 generating facility was
nceded to provide adequate levels of system reliability. Whether the Company's investment in
Limestone Unit 2 would provide a net economic benefit for ratepayers.

IHinois Commerce Commission (Dockets 83-0537 and 84-0555) - July 1985 and January
1989 ‘

Commonwealth Edison Company's management of quality assurance and quality control
activitics and the actions of project contractors during construction of the Byron Nuclear Station.

New Mexico Public Service Commission (Case 2146, Part 1) - October 1988
The rate conscquences of Public Service Company of New Mexico's ownership of Palo Verde
Units 1 and 2.

United States District Court for the Eastern District of New York (Case 87-646-JBW) -
"October 1988

Whether the Long Island Lighting Company withheld important information from the New York
State Public Service Commission, the New York State Board on Electric Generating Siting and
the Environment, and the U.S. Nuclear Regulatory Commission. '

Public Utility Commission of Texas (Docket 6668) - August 1988 and June 1989

Houston Light & Power Company's management of the design and construction of the South
Texas Nuclear Project. The impact of safety-related and environmental requirements on plant
construction costs and schedule.

Federal Energy Regulatory Commission (Docket ER88-202-000) - June 1988
Whether the turbine generator vibration problems that cxtended the 1987 outage of the Maine
Yankee nuclear plant were caused by mismanagement.

Hlinois Commerce Commission (Docket 87-0695) - April 1988
Hlinois Power Company's planning for the Clinton Nuclear Station.

North Carolina Utilities Commission (Docket E-2, Sub 537) - February 1988

Carolina Power & Light Company's management of the design and construction of the Harris

Nuclear Project. The Company’s management of quality assurance and quality control activities.

The impact of safety-related and environmental requirements on construction costs and schedule.
The cost and schedule consequences of identified instances of mismanagement.

David Schlissel Page 15 Schliissel Technical Consulting, lnc.
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Ohio Public Utilities Commission (Case 87-689-EL-AIR) - October 1987

Whether any of Ohio Edison's share of the Perry Unit 2 generating facility was needed to ensure
adequate levels of system reliability. Whether the Company's investment in Perry Unit 1 would
produce a net economic benefit for ratepayers.

North Carolina Utilities Commission (Docket E-2, Sub 526) - May 1987
Fuel factor calculations.

New York State Public Service Commission (Case 29484) - May 1987
The planned startup and power ascension testing program for the Nine Mile Point Unit 2
generating facility.

" IHinois Commerce Commission (Dockets 86-0043 and 86-0096) - April 1987
The reasonableness of certain terms in a proposed Power Supply Agreement.

Iinois Commerce Commission (Docket 86-0405) - March 1987
The in-service criteria to be used to determine when a new generating facility was capable of
providing safe, adequate, reliable and efficient service.

Indiana Public Service Commission (Case 38045) - November 1986

Northern Indiana Public Service Company's planning for the Schaefer Unit 18 generating
facility. Whether the capacity from Unit 18 was needed to cnsure adcquate system reliability.
The rate consequences of excess capacity on the Company's system.

Superior Court in Rockingham County, New-Hampshire (Casc 86E328) - July 1986
The radiation effects of low power testing on the structures, equipment and components in a new
nuclear power plant.

New York State Public Service Commission (Case 28124) - April 1986 and May 1987
The terms and provisions in a utility's contract with an equipment supplier. The prudence of the
utility's planning for a new gencrating facility. Expenditures on a canceled generating facility.

Arizona Corporation Commission (Docket U-1345-85) - February 1986
The construction schedule for Palo Verde Unit No. 1. Regulatory and technical factors that
would likely affect future plant operating costs.

New York State Public Service Commaission (Case 29124) — December 1985 and

January 1986

Niagara Mohawk Power Corporation's management of construction of the Nine Mile Point Unit
No. 2 nuclear power plant.

New York State Public Service Commission (Case 28252) - October 1985
A performance standard for the Shor¢ham nuclear power plant.

New York State Public Service Commission (Case 29069) - August 1985
A performance standard for the Nine Mile Point Unit No. 2 nuclear power plant.

David Schlissel . Page 16 Schlissel Technical Consulting, Inc.
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Missouri Public Service Commission (Cases ER-85-128 and EQ-85-185) - July 1985

The impact of safety-related regulatory requirements and plant aging on power plant operating
costs and performance. Regulatory factors and plant-specific design features that will likely
affect the future operating costs and performance of the Wolf Creek Nuclear Plant.

Massachusetts Department of Public Utilities (Case 84-152) - January 1985

The impact of safcty-related regulatory requirements and plant aging on power plant operating
costs and performance. Regulatory factors and plant-specific design features that will likely
affect the future operating costs and performance of the Scabrook Nuclear Plant.

Muaine Publie Utilities Commission (Docket 84-113) - September 1984

The impact of safety-rclated regulatory requirements and plant aging on power plant operating
costs and performance. Regulatory factors and plant-specific design features that will likely
affect the future operating costs and performance of the Seabrook Nuclear Plant.

South Carolina Public Service Commission (Case 84-122-E) - August 1984

The repair and replacement stratcgy adopicd by Carolina Power & Light Company in response to
pipe cracking at the Brunswick Nuclear Station. Quantification of replacement power costs
attributable to identified instances of mismanagement.

Vermont Public Service Board (Case 4865) - May 1984
The repair and replacement strategy adopted by management in response to pipe cracking at the
Vermont Yankee nuclear plant.

New York State Public Service Commission (Case 28347) -January 1984

The information that was available to Niagara Mohawk Power Corporation prior to 1982
concerning the potential for cracking in safety-related piping systems at the Nine Mile Point Unit
No. | nuclear plant. .

New York State Public Service Commission (Case 28166) - February 1983 and February
1984

Whether the January 25, 1982, steam generator tube rupture at the Ginna Nuclear Plant was
caused by mismanagement.

U.S. Nuclear Regulatory Commission (Case 50-247SP) - May 1983
The cconomic costs and benefits of the early retirement of the Indian Point nuclear plants.

David Schlissel Page 17 Schlissel Technical Consulting, Inc.
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REPORTS, ARTICLES, AND PRESENTATIONS

Comments an Draft Portland General Electric Company 2009 Integrated Resource Plan,
October 2009.

Energy Future: A Green Energy Alternative for Michigan, report, July 2009.
Energy Future: A Green Energy Alternative for Michigan. presentation, July 2009.

Comments on Consumers Energy's Electric Generation Alernatives Analysis for the Balanced
Energy Initiative including the Proposed Karn-Weadock Coal Plant, July 2009.

Comments on Wolverine Power Cooperative’s Electric Generation Aliernatives Analysis for the
Proposed Rogers City Coal Plant. July 2009

Preliminary Assessment of East Kentucky Power Cooperative 's 2009 Resource Plan, June 2009,

The Financial Risks to Old Dominion Electric Cooperative 's Consumer-Members of Building
and Operating the Proposed Cypress Creek Power Station, April 2009,

An Assessment of Santee Cooper’s 2008 Resource Planning, April 2009.

Nuclear Loan Guarantees: Another Taxpayer Bailout Ahead, Report for the Union of Concerned
Scientists, March 2009.

New Hampshire Senate Bill 152: Merrimack Station Scrubber, March 2009.

The Risks of Building and Operating Plant Washington, Presentation to the Sustainable Atlanta
Roundiable, December 2008..

The Risks of Building and Operating Plant Washington, Report and Presentation to EMC Board
Members, December 2008.

Don’t Get Burned, the Risks of Investing in New Coal-Fired Power Plants, Presentation at the
University of California at Berkeley Encrgy and Resources Group Colloquium, October 2008.

Don’t Get Burned, the Risks of Investing in New Coal-Fired Pawer Plants, Presentation at
Georgia Tech University, October 2008. :

Nuclear Power Plant Construction Costs, Synapse Energy Economics, July 2008.
Coal-Fired Power Plant Construction Costs. Synapse Energy Economics, July 2008.
Svnapse 2008 COs Price Forecasts, Synapsc Fnergy Economics, July 2008.

Don’'t Get Burned, the Risks of Investing in New Coal-Fired Power Plants, Presentation at the
NARUC ERE Committee, NARUC Summer Meetings, July 2008.

Are There Nukes In Our Future, Presentation at the NASUCA Summer Meetings, June 2008.

Risky Appropriations: Gambling US Energy Policy on the Global Nuclear Energy Partnership,
Report for Friends of the Earth, the Instituie for Policy Studies, the Government Accountability
Projcct, and the Southern Alliance for Clean Energy, March 2008.
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Don't Get Burned, the Risks of Investing in New Coal-Fired Power Plants, Presentation to the
New York Society of Securities Analysts, February 26, 2008.

Don't Get Burned Report for the Interfaith Center for Corporate Responsibility, February 2008.
The Risks of Participating in the AMPGS Coal Plant, Report for NRDC. February 2008.

Kansas is Not Alone, the New Climate _for Coal, Presentation to members of the Kansas State
Legislature, January 22, 2008.

The Risks of Building New Nuciear Power Plants, Presentation to the Utah State Legislature
Public Ultilities and Technology Committee, September 19, 2007.

The Risks of Bm.’dmg New Nuclear Power Plants, Presentation to Moody s and Standard &
Poor’s rating agencies, May 17, 2007.

The Risks of Building New Nuclear Power Planis, U.S. Senate and House of Representative
Briclings, April 20, 2007.

Carbon Dioxide Emissions Costs and Electricity Resource Planning, New Mexico Public
Regulation Commission, Case 06-00448-UT, March 28, 2007, with Anna Sommer.

The Risks of Building New Nuclear Power Plants, Presentation to the New York Society of
Securities Analysts, June 8, 2006.

Conservation and Renewable Energy Should be the Cornerstone for Meeting Future Natural
Gas Needs. Presentation to the Global LNG Summit, June i, 2004. Presentation given by Cliff
Chen.

Comments on natural gas utilities’ Phase I Proposals for pre-approved full cost recovery of
contracts with liguid natural gas (LNG) suppliers and the cosis of interconnecting their svsiems
with LNG facilities. Comments in California Public Utilitics Commission Rulemaking 04-01-
025. March 23, 2004.

The 2003 Blackout: Solutions that Won't Cost a Fortune, The Electricity Journal, November
2003, with David White, Amy Roschelle, Paul Peterson, Bruce Bicwald, and William Steinhurst.

The Impact of Converting the Cooling Systems at Indian Point Units 2 and 3 on Electric System
Reliabifity. An Analysis for Riverkeeper, Inc. November 3, 2003.

The Impact of Converting Indian Point Units 2 and 3 to Closed-Cyele Cooling Systems with
Cooling Towers on Energy’s Likely Future Earnings. An Analysis for Riverkeeper, Inc.
November 3, 2003.

Entergy's Lost Revenues During Ourages of Indian Point Units 2 and 3 to Convert to Closed-
Cycle Cooling Systems. An Analysis for Riverkeeper, Inc. November 3, 2003.

Power Plant Repowering as a Strategy for Reducing Water Consumption at Existing Electric
Generating Facilities. A presentation at the May 2003 Symposium on Cooling Water Intake
Technologies to Protect Aquatic Organisms. May 6, 2003.
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Financial Insecurity: The Increasing Use of Limited Liability Companies and Multi-tiered

- Holding Companies 1o Own Electric Generating Planis. A presentation at the 2002 NASUCA
Annual Mceting. November 12, 2002.

Determining the Need for Proposed Overhead Transmission Facilities. A Presentation by David
Schlisscl and Paul Peterson to the Task Force and Working Group for Connecticut Public Act
02-95. October-17, 2002.

Future PG& E Net Revenues From The Sale of Electricity Generated at its Brayton Point Station.
An Analysis for the Attorney General of the State of Rhode Island. Ociober 2, 2002.

PG& E's Net Revenues From The Sale of Electricity Generated at its Brayton Point Station _
During the Years 1999-2002. An Analysis for the Attorney General of the State of Rhode Island.
October 2, 2002.

Financial Insecurity: The Increasing Use of Limited Liability Companies and Multi-Tiered
Holding Companies to Own Nuclear Power Plants. A Synapse report lor the STAR Foundation
and Riverkeeper, Inc., by David Schlissel, Paul Peterson, and Bruce Biewald, August 7, 2002,

Comments on EPA’s Proposed Clean Water Act Section 316(b) for Cooling Water Intake
Structures at Phase Il Existing Facilities, on behalf of Riverkeeper, Inc., by David Schlissel and
Geollrey Keith, August 2002.

The Impact of Retiring the Indian Point Nuclear Power Station on Electric System Reliability. A
Synapse Report for Riverkeeper, Inc. and Pace Law School Encrgy Project. May 7, 2002.

Preliminary Assessment of the Need for the Proposed Plumtree-Norwalk 343-kV Transmission
Line. A Synapse Report for the Towns ol Bethel, Redding, Weston, and Wilton Connecticut.
October 15, 2001. .

ISO New England's Generating Unit Availability Study: Where's the Beef? A Presentation at the
Junc 29, 2001 Restructuring Roundtable,

Clean Air and Reliable Power: Connecticut Legistative House Bill HB6365 will not Jeopardize
Electric System Reliability. A Synapse Report for the Clean Air Task Force. May 2001,

" Room 1o Breathe: Why the Massachusetts Department of Environmental Protection's Proposed
Air Regulations are Compatible with Reliability, A Synapse Report for MASSPIRG and the
Clcan Water Fund. March 2001,

Generator Outage Increases: A Preliminary Analysis of Outage Trends in the New England
Electricity Market, a Synapse Report for the Union of Concerned Scientists, Janvary 7, 2001.

Cost, Grid Reliability Concerns on the Rise Amid Restructuring, with Charlle Harak, Boston
Business Journal, August 18-24, 2000.

Report on Indian Point ?Sream Generator Issues, Schlissel Technical Consulting, Inc., March
10, 2000.

Preliminary Expert Report in Case 96-016613, Cities of Wharton, Pasadena. et al v. Houstlon
Lighting & Power Company, October 28, 1999.
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Commenis of Schiissel Technical Consulting, Inc. on the Nuclear Regulatory Commission’s
Draft Policy Statement on Electric Industry Economic Deregulation, February 1997.

Report to the Municipal Electric Utility Association of New York State on the Cost of
Decommissioning the Fitzpatrick Nuclear Plant, August 1996.

Repaort to the Staff of the Arizona Corporation Commission on U.S. West Corporation's
telephone cable repair and replacement programs, May, 1996.

Nuclear Power in the Competitive Environment, NRRI Quarterly Bulletin, Vol. 16, No. 3, Fail
1993,

Nuclear Power in the Competitive Environment, presentation at the 18th National Conference of
Regulatory Attorneys, Scottsdale, Arizona, May 17, 1995.

The Potential Safery Consequences of Steam Generator Tube Cracking at the Byron and
Braichvood Nuclear Stations, a report [or the Environmental Law and Policy Center of the
Midwest, 19935, .

Report to the Public Policy Group Concerning Future Trojan Nuclear Plant Operating
Performance and Costs, July 15, 1992.

Report to the New York State Consumer Protection Board on the Costs of the 1991 Refueling
Outage of Indian Point 2, December 1991, :

Preliminary Report on Excess Capacily Issues to the Public Utility Regulation Board of the City
of El Paso, Texas, April 1991.

Nuclear Power Plant Construction Cosis, presentation at the November, 1987, Conference of the
National Association of State Utility Consumer Advocates.

Comments on the Final Report of the National Electric Reliability Study, a report for the New
York State Consumer Protection Board, February 27, 1981.

OTHER SIGNIFICANT INVESTIGATIONS AND LITIGATION SUPPORT WORK

Reviewed the salt deposition mitigation strategy proposed for Reliant Energy’s repowering of its
Astoria Generating Station. October 2002 through February 2003.

Assisted the Connecticut Office of Consumer Counsel in reviewing the auction ol’ Connecticut
Light & Power Company's power purchase agreements. August and September, 2000.

Assisted the New Jersey Division of the Ratepayer Advocate in evaluating the rcasonableness of
Atlantic City Electric Company's proposcd sale of its fossil generating l"dulllles Junc and July,
2000.

Investigated whether the 1996-1998 outages of the three Millstone Nuclear Units were caused or
extended by mismanagement. 1997 and 1998. Clients were the Connecticut Office of Consumer
Counsel and the Office of the Attorncy General of the Commonwealth of Massachusetts.

T
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Investigated whether the 1995-1997 outages of the two units at the Salem Nuclear Station were

caused or extended by mismanagement. 1996-1997. Clicnt was the New Jersey Division of the
Ratepayer Advocate.

Assisted the Associated Industries of Massachusetts in quantifying the stranded costs associated
with utility generating plants in the New England states. May through July, 1996

Investigated whether the December 25, 1993, turbine generator failure and fire at the Fermi 2
generating plant was caused by Detroit Edison Company's mismanagement of fabrication,
operation or maintenance. 1995. Client was the Attorney General of the State of Michigan.

Investigated whether the outages of the two units at the South Texas Nuclear Generating Station
during the years 1990 through 1994 were caused or extended by mismanagement. Client was the
Texas Office ol Public Utility Counsel.

" Assisted the City Public Service Board of San Antonio, Texas in litigation over Houston
Lighting & Power Company's management of opcrauons of the South Texas Nuclear Generating
Station,

Investipated whether outages of the Millstone nuclear units during the years 1991 through 1994
were caused or extended by mismanagement. Chent was the Office of the Attorney General ol
the Commonwealth of Massachusctts.

" Evaluated the 1994 Decommissioning Cost Estimate for the Maine Yankec \luclcar Plant. Client
was the Public Advocate of the State of Maine.

Evaluated the 1994 Decommissioning Cost Estimate for the Seabrook Nuclear Plant. Clients
were investment firms that were evaluating whether to purchase the Great Bay Power Company,
onc of Seabrook's minority owners.

Investigated whether a proposed natural-gas fired gencrating facility was need to ensure
adequate levels of system reliability. Examincd the potential impacts of environmental
regulations on the unit's expected construction cost and schedule. 1992. Client was the New
Jersey Rate Counsel.

Investigated whether Public Service Company of New Mexico management had adequatcly
disclosed to potential investors the risk that it would be unable to market its excess generating
capacity. Clients were individual shareholders of Public Service Company of New Mexico.

Investigated whether the Seabrook Nuclear Plant was prudently designed and constructed. 1989.
Clients were the Connecticut Office of Consumer Counscl and the Attorney General of the State
of Connecticut.

Investigated whether Carolina Power & Light Company had prudently managed the design and
construction of the Harris nuclear plant. 1988-1989. Clicnts were the North Carolina Elcctric
Municipal Power Agency and the City of Faycuteville, North Carolina.

Investigated whether the Grand Gulf nuclear plant had been prudently designed and constructed.
1988. Clicnt was the Arkansas Public Service Commission.
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. Reviewed the financial incentive program proposed by the New York State Public Service
Commission to improve nuclear power plant safety. 1987. Client was the New York Statc
Consumer Protection Board.

Reviewed the construction cost and schedule of the Hope Creek Nuclear Generating Station.
1986-1987. Client was the New Jersey Rate Counsel.

Reviewed the operating performance of the Fort St. Vrain Nuclear Plant. 1985. Client was the |
Colorado Office of Consumer Counsel. .

WORK HISTORY

2010 - President, Schlissel Technical Consulting, Inc.

2000 - 2009: Senior Consultant, Synapse Energy Economics, Inc.
1994 - 2000: President, Schlissel Technical Consulting, Inc.

1983 - 1994: Director, Schiissel Engineering Associates

1979 - 1983: Private l.cgal and Consulting Practice

1975 - 1979: Attorney, New York State Consumer Protection Board
1973 - 1975: Staff Attorney, Georgia Power Project

EDUCATION

O 1983-1985: Massachusetts Institute of Technology
Special Graduate Student in Nuclear Engineering and Project Management,

1973: Stanford Law School,
Juris Doctor

1969: Stanford University .
Master ol Science in Astronautical Engincering,

1968: Massachusetts Institute of Technology
Bachelor of Science in Astronautical Engincering,
PROFESSIONAL MEMBERSHIPS

e Necw York State Bar since 1981

o American Nuclear Society
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BEFORE THE

LOUISIANA PUBLIC SERVICE COMMISSION

EX PARTE:

APPLICATION OF

ENTERGY LOUISIANA, LLC

FOR APPROVAL TO REPOWER

THE LITTLE GYPSY UNIT 3

ELECTRIC GENERATING FACILITY
AND FOR AUTHORITY TO COMMENCE
CONSTRUCTION AND FOR

CERTAIN COST PROTECTION AND
COST RECOVERY

DOCKET NO. U-30192

S vt Nt vt it gt vt et "t

REPORT AND RECOMMENDATION
CONCERNING THE LITTLE GYPSY UNIT 3 REPOWERING PROJECT

NOW COMES Applicant, Entergy Louisiana, LLC (*ELL” or the “Company™), and,
pursuant to the Commission’s Order No. U-30192-B dated March 13, 2009, respectfully submits
1his Report and Recommendation Concerning the Little Gypsy Unit 3 Repowering Project (the
“Repowering Project” or the “Project™). Fo.r the reasons explained more fully below, ELL
recommends to the Commission that ELL (i} continue the temporary suspension of the
Repowering Project; and (ii) make a filing with the Commission seeking a longer-terin delay
(ll:1re¢- years or more) of the Repowdring Project as well as appropriate accounting for the Project
costs until the Commission can determine the permanent ratemaking treatment of these costs. A
longer-term delay of the Project is appropriate given the uncertainty of various key factors that
drive the economics of the Project, including but not limited to: |

1) The sharp fall off in natural gas prices, both in the short term but also as projected for

the long term by many industry experts, which affects the economics of the Repowering Project;
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2) The implementation of various new federal energy policics, including 2 mandatory Page 2 of 37
Renewablec Portfolio Standard and‘othcr policies that may affect the economics of the Project;
and |
3) The uncertainli.es causcd by the recent financial crisis and its effects on the US and
global economies.
The longer-term delay will allow ELL to gain better clarity reg_arding these uncertaintics
and better understand the effects of these recent changes on the economic viability of the
Repowering Project. This delay is consistent with the direction sct forth in the Commission’s
Order Nos. U-30192, dated -March 19, 2008, to monitor the cconomic viability of this Project as

part of the Commission’s Quarterly Monitoring Plan process.

ll. Introduction

During the past few months, there have been dramatic and unforeseeable changes in the
U.S. and world economigs, the likelihood of various new federal cnergy policies, as well as a
significant decline in the prices of various commoditics. including natural gas and crudc oil.
While it is not possible to predict z;ccuralely what the future holds, the level of uncertainty
associated with these issues causes concern and a nced to pause when considering a commitment
as significant as the Repowering Project.

Recognizing these changes, the Commission, at the March 11, 2009 Business &
Executive Meeting, issued an Order requiring ELL to suspend, temporarily and to the extent
practicable, the current development of the Repowering Project. Specifically, the Commission

adopted a Motion stating that:

I Order No. U-30192-B, dated March 13, 2009.

(L]
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There have been significant changes that have occurred relating 1o Page 3 of 37
the Litrle Gvpsy Repowering Project during the past few months, including
the recent structural change in the market for natural gas, changes in the
capital and financial markets, and the general state of the economy.

Given these changes, 1 move that the Commission direct that
Entergy Louisiana, LLC immediaiely suspend, to the extent possible, on a
temporary basis, the Repowering Project and 1ake the steps reasonably
necessary to minimize project spending during the period of suspension. |
understand that ELL has issued letters formally suspending certain
contracts associated with the Repowering Project, and I also move that
the Commission direct that these suspensions shall remain in place during
the period of suspension.

ELL is directed to continue to review the current economics of the
Repowering Project and develop a recommendation regarding whether it
is appropriaté for ELL 10 make a filing with the Commission to formally
delay the Repowering Project for an extended time.
By no later than the April 2009 B&E session, ELL shall inform the
Commission whether ELL intends to make such a filing.?
For the same reasons that the Commission noted in its Order, prior to the issuance of that
Order, ELL proactively responded to the change in the risks and expected value of the Project by
taking steps to minimize spending on the Project while the Company conducted further analysis
with a view toward determining whether a longer-term delay of the Project would be in the best
interest of customers. ELL’s analysis shows that, although there are certain risks associated with

the continued volatility of natural gas, the cxpiration of vendor contracts, and the potential

cxpiration of existing environmental permits for the Project, a longer-term suspension and delay

A

of the Project is nonetheless appropriate and would be a prudent action by ELL.
Since the Commission voted to certify the Repowering Project in November 2007, ELL

has, as required by Order No. U-30192 and U-30192-A°, continually monitored the economics of

i
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the Project to cnsure that the Project would provide the benefits contemplated by the LPSC wifiage 4 of 37
it certified the Project. As part of the Commission-approved Monitoring Plan, ELL has
performed and provided to the Commission, through its Stall, ongoing analyses concerning the
projected net benefits of the Project to cﬁstomers, using the latest information concerning a host
of assumptions, including but not limited to the projected costs of natural gas, petroleum coke,
coal, and carbon dioxide (*CO.") regulation through allowances and/or taxes.

As recently as the January 8, 2009 Supplemental Monitoring Report, the Project
continued to show positive nct benefits to customers when compared to the alternative ol a
CCGT facility. In the Monitoring Report for the Fourth Quarter 2008, however,-which was
submitted to the Commission Staff and the Intervenors on February 16, 2009, the Repowering
Project’s economics, using the most recent assumptions, for the first time projected negative net '
benefits — indicating that the Repowering Project was projected 1o cost customers more than the
hypothetical CCGT alternative on a net present value basis. At about this same time, on
February 25, 2009, the LDEQ issued the final air permit for the Project, which otherwise clcared
the way for ELL to commence.on-site construction activities for the Project.

In view of the recent adverse change in the projected cconomics of the Project and given
the significant changes in the economy and the uncertainty crcated by the potential development

.of new and in some cascs more aggressive federal energy policies under the new Administratit.an,
the Company believed that it would be appropriate to further cvaluate whether continuing with
the Repowering Project at this time would be in the best interest of customers. Thus, the
Company undertook steps to minimize spending on the Project while further ar-wlysis was

performed, including, on March 4, 2009, suspending alt activity under three of the four largest

¥ LPSC Order No. U-30192-A, dated July 2, 2008.
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contracts relating to the Project, pursuant Lo the suspension terms of the contracts, and dircctingiege 5 of 37
the vendor under the fourth contract to take substantial steps to slow the rate of spending. While

ELL belicves these short-lermﬁsuspension steps will not immediately delay the in-service date of

the Project if the Company ultimately decided 10 procced with construction in the near term, the .
suspension ol these contracts allows ELL to minimize spending while it further analyzes whether

the Project continues to satisfy the objectives set forth in the Commission’s certification Order
U-3019é, dated March 19, 2008 given recent events.

Since suspending its largest contracts and minimizing the work performed by the Project
contractor, ELL has determined that it is in the best interest of customers that the Project be
placed into a longer-term delay, lhal.is., a delay of three years or longer. To implement such a
delay, it will be necessary for ELL to cancel its current contracts and otherwise terminate the
Project activities. However, if total costs to customers arc to be minimized under a long-term
delay, such steps are immediately necessary. In addition, as ELL will discuss in the last section
of this report, a longer-term delay may requirc ELL to start over in some or ail of the permitting
processes. Further, if the Project is delayed for an extended period, there is a material risk that
one or more permits would not be granted or would be granted subject to conditions that make

the Project less attractive economically.
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II. Summary of the Recommendation : : Page & of 37

The Company recommends that the Project be placed in a longer-term delay-in
consideration of the significant uncertainty associated with this Project caused by the recent
changes that have occurred i.n the commodily markets, the economy, and in U.S. energy policy.
A longer-term delay will allow the Company to gain additional clarity regarding a number .of
these issues, thus mitigating the ris!c that the Prbjcct will not provide long-term benefits to
customers.

Perhaps the largest change that has affected the Project economics is the sharp decline in
natural gas prices, both current prices and those forecasted for the longér—lerm. The prices have
declined in large part as a result of a structural change in the natural gas market driven largely by
the increased production of domestic gas through unconventional technologies. The d-cclinc in
the long-term price of natural gas has caused a shiil in the economics of the Repowering Project,
with the Project currently—and for the first time—projected to have a negative value over a wide
range ol outcomes as compared to a gas-fired (CCG'I“') resource.’

The proposed changes in various energy policics by the Obama administration also could
have significant effccts on the future economics of the Repowcering Project. While this
administration has only been in office since mid-January, it is becoming more likely that a
Rencwable Portfolio Standard (“RPS*) socon could be implemented. An RPS will require

utilities such as ELL to incorporate various ncw technologics into their long-term resource

* The acronym “CCGT™ refers to a Combined Cycle Gas Turbine. which is a relatively newer gas-fired
technology.

3 Prior to this time, the Project had consistently been expected to provide both fuel diversity benefits and
positive net economic value on a present value basis relative to a CCGT. Although the LPSC recognized that the
volatility of gas prices could cause the net benefits of the Project to become negative at times, all five of the
Company’s prior filings {direct and rebuttal, July 2008 Monitoring Report, December 2008 Supplemental Report,
and January 2009 Supplemental Report) peinted 1o positive net benefits. As such, this was the first time in which
the fuel diversity benefit from the Project was expected to come at an additional cost to ELL customers,
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portfolios, includin-g the potential for baseload resources such as biomass facilities and variougage 7 of 37
other inter.miltent resources such as wind or solar powered generation. The effccts of an RPS
could mandate that up to 25% of a utility’s lotal energy requircments be provided by renewable
resources. Renewable resources are being cvaluated by the Entergy Syslem6 and will be a key

. consideration in the 2009 Strategic Resource Plan.

Wilh regard to CO, legislation, while the Commission and the Company certainly
anticipated that CO; regulation would be in place over the lile of this Project and incorporated
CO: comptliance costs into its evaluation, there seems to be an emerging momentum to
implement CO; legislation during the next one to two years. I{ this occurs, it will allow the
Company to gain much greater certainty regarding the cost of compliance with CO, lcgislation

" and how it will afTect the Project economics. CO; costs, as the Company has always made clear,
are an important factor in the Project economics, and while the possible implementation of COg_
legislation is.not a reason to delay the Project, one of the benefits of the longer-term delay will
be greater tevel of certaint_y regarding this cost.”

In addition, the changes in the U.S. and world economies have caused great turmoil in the
capital markets. This turmoil has affected both the cost of capital and the timing of ils
availability. As the Commission is aware, in addition to the Repowecring Project, ELL is

cngaged in the Waterford 3 Steam Generator Replacement Project, which is estimated to cost

® The electric generation and bulk transmission facilities of the six Entergy Operating Companies are
planned and dispatched as a single, integrated clectric system, referred to as the “Entergy System™ or the “System.”
In addition to ELL. the six Entergy Operating Companies include Entergy Arkansas, Inc., Entergy Gulf States
Louisiana, L.L.C.. Entergy Mississippi. Inc., Entergy New Orleans, Inc., and Entergy Texas. Inc. Entergy Arkansas.
" Inc. and Entergy Mississippi. Inc. have provided notice of their intention to terminate their participation in the
Entergy System Agreement. |

? There have been recent updates suggesting that CO2 cosis may be higher than expecied at the time of
certification. For example, the 2009 ICF Multi-Client Study reflects CO2 costs that are much higher than ICF
predicted in the Multi-Client Study that was presented during the certification proceeding in this maiter. A higher
CO2 cost would adversely affect the Project economics.
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approximately $511 million. ELL also is in need of acquiring additional CCGT capacity and Page 8 of37
cxpects to make various investments in its transmission system during the period of time that the
Repowering Project is under construction. When engaging in a large project such as the
Repowering Project, which will drive the timing of the nced for capital, there could be a
constraint in obtaining—at the time it is needed and at rates that are attractive economically—the
capital that is needed to fund the Repowering Project as well.as ELL’s other resource needs.
Given the uncertaintics in the economics of the Repowering Project, it would seem to be a more
prudent use of capital for EL.L to plan to fund these other projects and retain additional liquidity
while delaying the Repowering Project until the additional clarity can be gained regarding the
Project economics.

These revised market outlooks, particularly the sharply lower gas price forecasts, and
potential policy outcomes create significant uncertainty in the cconomics of the Repowering
" Project. The change in the long-term gas forecasts reduces the value of the fuel savings that the
Company and the L.PSC anticipated would be provided by the Project. Thus, the “small
premium™ that the LPSC contemplated could be associated with the Project relative to the cost of
an alternative resource such as a CCGT could be much higher—a change from all prior
economic analyses, even those performed as late as January 2009. On a more near-term basis,
over the first five years of the Project, -Lhe net cost to customers of the Repowering Project was
originally estimated to equal $145 million; however, the current analysis indicates the total net
cosl to customers over the initial five years of the Project has more than doubled and is
approximatcly $350 million,

Considered together, the uncertainties associated with the recent changes in the Pr-ojccl

cconomics and market forces driving them, as well as the developments in the federal energy
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0 policy and issues raised by the ;urlnoil in the financial markets, suggest that ELL should dclayPage 9 of 37
the Repowering Project for a longer term (three years or more) in an effort to gain more clarity
and certainty and allow ELL to better determine whether the Project reflects the lowest
rcasonable cost alternative for customers or whether other alternatives will be better suited to
address customer resource needs. Accordingly. ELL recommends to the Commission that ELL
make a filing seeking to dclay the Project for an exlendeci period of time.

In recommending to the Commission that the Project be delayed for a longer-term, the
Company is mindful of the Commission’s guidance in Order No. U-30192 that the volatility of
nalura'l gas prices could cause the net benefits of the Project to become negative at times during
the construction schedule and that a significant part of the justification for the Project is the fucl
diversity benefits it offers — bencﬂls not available from a CCGT aliernative. The recent
structural change in the natural gas market, however, suggests that, across a reasonable range of

o assumptions, the economics of the Project will be negative relative to a CCGT. Thus, the small
“premium” caused by short-term fuel price volatility that the Commission believed could be
offset by the fuel .divcrsity benefit provi;ied by the Repowcri'né Project appears, to be materially
larger than reasonably could have been expected. A longer-term dcléy will allow ELL 1o
determine whether the Project, in fact, represents the lowest reasonable cost alternative available

to diversify ELL’s fuel mix to protect customers from volatile natural gas prices.®

¥ Although this filing is made on behalf of ELL, it should be noted that these same factors also merit a
delay in the decision of Entergy Gulf States Louisiana, L.L.C. ("EGSL7} 1o participate in the Project at this time.
The Commission is considering whether io allow EGSL 1o participate in the Repowering Project as pari of Phase 2
of this proceeding.
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IIT. Recommendation Page 10 of 37

As noted above, ELL bases its recommendation that the Project be d.clayed for a longer-
tlcrm on the recent andlsignil‘icam changes in the Project’s economics. This report thereflore
begins by setting forth the details concerning the change in the Project’s economics and
discusses the uncertainties raised by the current state of the economy and possible changes in_
lederal policy under the Obama administration. Then, to ensurc that the Commission is fully
informed of the Project status and spending, the report discusses the current status in some detail.
Finally, the report details the current status of the various cnvironmental permits for the Project
and the effect on these permits of a longer-term delay in the Project. A Ionger-ler.m delay is
likely to require ELL to seck new or significantly modified permit approvals for the Project, and
ELL cannot know today whether such approvals will be obtainable or what conditions may be
imposed. This risk is one that ELL has considered and the Commission must consider in

deciding whether a longer-term delay of the Project is appropriate.

A. Project Economics

1. Previous Economics
The Rep(;\\'ering Project was undertaken in large part to add supply diversity to the ELL
generation portfolio and reduce reliance on gas-fired resources. ELL’s generation portfolio was
and continges to be weighted toward natural gas-fired resources. Relative to other utilities,
ELL’s natural gas dependency is high. This dependency on natural gas-fired resources exposes
customers to risk rclating to changes in natural gas prices. Based on the information available at
the time of the original decision to proceed, the Repowering Project was the lowest rcasonable

cost alternative for reducing rcliance on natural gas-fired resources. The Commission

10
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recognized in its Order approving the Project that the Project may result in a *small premiumPage 11 of 37
for customers over its useful life relative to the cost of a CCGT resource — that is, that the cost of

the Little Gypsy Repowering Project over its useful life ultimately could exceed the cost of a

CCGT.? Nevertheless, at the time that the Repowering Project was certified, the Company’s

analyses indicated that it was more likely than not that the Repowering Project would be a lower

cost éltcrnative than a CCGT. The Company’s analysis did indicatc that there was a risk that

under certain sets of assumptions, the Repfowering Project could become a more costly

alternative than a CCGT. The Commission found, however, thut the fuel diversity benefit

provided by the Repowering Project was sufficiently important that the Project should be
certified despite this risk." | '

The positive economics of the Repowering Project continued through 2008, with each
Monitoring Report and a supplemental report prepared by ELL reflecting benefits from the
Project. These positive cconomics continued even though, in 2008, ELL was required to delay
the Project in order to obtain additional environmental permitting. Because of then-increasing
commodity pricés and the additicnal financing costs for a longer construction period, this dclay
added to the cost of the Project, increasing the total cost, inclusive of AFUDC, from $1.55 billion
to $1.76 billion. However, at lhis.'lime, gas prices also were increasing and reaching record high
levels. Thus, the July 2008 Monitoring Report indicated that the Repowering Project continucd
to be economic relative 1o the CCGT alternative. ;!\l that time, the Net Present Value of the
Repowering Project rcla.live to the CCGT was positive $236 million, similar to the benefit

considered by the LPSC when the Project was centified. Gas prices continued to trend upward

% See LPSC Order No. U-30192 (March 19, 2008) at 17, 24,
10 /d. at 24. '
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for the remainder of the Summer of 2008, further affirming the cconomics of the Repowering®age 12 of 37

Project.

2. Economics Today

Recent developments in natural gas market and resulting changes in projections for long-
term natural gas price levels have decreased the value of the Little Gypsy Repowering Project
since the Commission certification. Thus, whilc the Repowering Projcct would provide a
physical hedge against high natural gas prices, there now appca.rs to be significant uncertainty as
to the value of this hedge relative 1o a CCGT alternative. Given current forecasts of natural gas
prices, it now appcears that the CCGT alternative may be morce cconomic than the Repowering
Project across a range of assumptions,

ELL has prepared several economic analyses of the Repowering Project during the first
quarter of 2009. Consistent with prior analyses, the Company used the PROSY M production .
cost modeling tool along with the current estimate of total Project cost, *sunk™ costs, and
assumptions about key inputs (forccasted natural gas prices, forecasted petroleum coke, and coal
prices, cte.). These analyses compare the 40-year life-cycle economics of completing the
Repowering Project with the alternative of canceling the Project and initiating a project to
construct a new CCGT facility of equivalent capacity and utilization. The analyses follows the
same methodology utilized by ELL in the prior viability analyses as well as .thc econoTnic
analysis presented in Exhibit APW-28 in the Company’s Rebuttal Testimony filed in October
2007 in Phase I of this procceding. The table below reflects the results of the ongeing Project

analyses.
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EFFECT ON TOTAL SUPPLY o ’
COST LG3 COMPARED WITH .. ' ' ) . A
CCGT (SMM) . L ) - .
. Quarterly Supplemental | Sensitivity ICF | Quarterly
Direct Rebuttal Monitoring Monitoring Fuel/ Monitoring Current
Testimony | Testimony Report Repori Emission ‘Report Analysis
(July 2007) | (Ocr2007) | (July 2008) (Jan. 2009) Outlock (Feb.2009) ; (March 2009)
(2008 / 2009}
With LG3 Repowering Project |
Total PROSYM Fuel and
Purchased Power $81,821 $147,107 $166,300 $163,288 $166,900 $150,660 $155,267
Incremental Non-Fue!
Revenue Requirement $2,174 §2,237 $2420 $2,403. 52,403 $2403 §2,399
Total $83.995 $149,343 $168,720 $165,691 $169,303 $153,062 $157,666
With Equivalent CCGT ]
Total PROSYM Fuel and
Purchased Power $83.575 $149,003 $168.214 $165,027 .$168,295 $151,964 $156,521
Incremental Non-Fuel
Revenue Requirement $514 $504 $694 5691 $691 8691 §792
Total . §684,089 $149,687 " $168,908 $165,7117 $168,985 $152,655 $157.313
Net Benefit / (Cost) of LGIRP
over CCGT $94 $344 $188 $26 (s317) ($408) (3354)
Less Value of Existing LG3 Unit {831) (831) ($31) ($31) (831) {831)
Add: Committed Cost . $80 $220 $243 $274 $291
Net Present Value $94 $313 5236 $215 (5106} (s165) (594}

* Values for direct Lestimony represent 25-year NPV. All other analvses reficct 40-vear NPV values.

The current economic analysis indicates that the Net Present Value of the Repowering
Project relative l-o the CCGT is negative $94 'million. That is, as compared to July 2008, the
Project economics have deteriorated by $330 million even after taking increased committed costs
into consideration.

The decrease in projected Project econoniics between July 2008 and today is driven by an
assumption of lower long-term gas prices._ The July 2008 anlalyslis assumcd long-term gas prices
of (20079 levelized 2013 —2036). The current analysis assumes long-term gas priccs
of (20078 levelized 2013 — 2036). .Although there has been some movement in other
assumptions, which, in combination, partially offset the decrcase in lh-c gas prices, the reduction

in gas prices of $1.41/mmBTU is the principal driver of the change in the overall projected
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those assumptions have changed over time."!
Table — Key Assumptions Used In Economic Analyses
KEY ASSUMPTIONS
(Levelized 2007%)
Quarterly Supplemental | Sensitivity ICF Quarterly
Direct Rebuttal Monitoring Monitoring - Fuel / Emission Monitoring Current
Testimony Testimony Report Report Outlook Report Analysis
{uly 2007) {Oct 2007) {July.2008) {Jan. 2008) (2008 / 2009) (Feb.2008) | (March 2009) |
All in Fuel Costs for '
LG3 ($/mmBtu)
Henry Hub Natural
Gas
($/mmBtu)
€0: Emission Cost
.| {$iton)

* Included in the fundamental analysis only.

ICF International. a global professional services firm that is recognized as one of the
leaders in providing expert opinions regarding the outlook with respect to fuel and emissions
pricing. updated its long-term natural gas and CO; emissions forecast in carly 2009. ELL

-utilized ICF’s 2006/2007 Multi-clicnt previous natural gas and CO, forecasts in its Rebuttal
lestimony in October 2007 and, therelore, has presented a sensitivity analysis of the Project

cconomics using the updated ICF Multi-Client information. As shown in the table above, ICF’s

" The Table reflects the 40 vear analysis period used to evaluate the Project economics. Because 40-vear
commodity price assumptions are not generally avaitable to the Company, ELL simply trends the cost up at an
assumed rate of inflation for the years not available through the forecast.
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updated 2008/2009 forecast for CO; emission cost is more aggressive than ELL’s forecast foPage 150f37

'CO; costs on a long-term basis for the period extending through 2052. This higher forecast has a

. negalive effect on the Project economics.

1t should be noted that, in one sensitivity analysis the Company has prepared. the Project
continues to reflect a break even or possibly positive economic value. This scenario assumes

that the fuel mix for the Project is 80% pet coke and 20% coal, instead of the 60%-40% fucl mix

- that the Company has used as the reference case in all of its analyses. Utilizing a fundamental

. analysis consistent with the methodology used in Direct and Rebuttal testimony, if the Project

burned 80% pet coke, the net benefit would improve by approximately $160 million and would,
therefore, approach breakeven or, based on the recent PROSYM, be slightly positive.

ELL"s most recent analysis suggests that the Repowering Project may no longer be
economic relative to a CCG'T" alternative and addresses the effects of new and significant
uncertaintics that have emerged in the wake of the current economic crisis and changes that are
being contemplated in federal energy policies. Although the economic results of the Project
analysis are based largely on the assumed price of natural gas, as discussed subsequently, it
appcars that it is not unreasonable to assumc that natural gas prices will remain significantly
lower than the historic highs cxperienced iq 2008. This means that the Project could, in fact, be
a relatively costly physical hedge against high natural gas prices, as opposed to the “small
premium’ that the Commission contemplated as the possible cost of this hedge when it certiilled
the Project. Further, onc must consider these economics in light of the uncertainties caused by

the current economic and policy changes.
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3. Changes to the Early Year Project Economics Page 16 of 37

In assessing the potential cffect of a long-term delay on the relative economics of the
Project, the Company has reviewed the projected customer savings benefit or cost (when
negative) over the initial .ﬁvc years of the Project and has compared this metric to previous
analysis. As shown in the table below, the net cost to customers over the first five ycars has

increased significantly when compared to the October 2007 Rebuttal testimony analysis.

Customer Benefits I-(Costs) Over the First 5 Years of the Project (SMM)*

Jan 09
July 07 July0s  Decog S°poi™  Feboo
piret %9  monitor Monitor Emission Monitor L.
Report__ Qutlook Mar 08 = Qver the initial five

years of the
project, the cost to
customers has
increased
significantly
compared to
previous analysis.

-450

* PROSYM anakyms suomaced i direst testmony dad nol inctuse CO2 smisson cosis

* Based on PROSYM analysis.

Whereas the net cost 10 customers was originally estimated to equal $145 million over the
first five years, the current analysis indicates the total net cost to customers over the initial five
vears of the Project has more than doubled and is approximalely-$350 million. The Company

recognizcs, this metric is not applicable when cvaluating the overall life-cycle benefits of a



Redacted Public Version

Exhibit DAS-4
Docket No. E-100, Sub 124

resource; however, similar to the upward trend sceen in the following discussion of the breakebegs 17 of 37
natural gas priclc, the trend in this metric indicates there is more risk in relying on the back-end

cosl benefits of the Project 1o produce benefits over its life-cycle. The higher customer costs in

the first five years of the Project life, stemming mainly from lower expected natural gas prices in

these years, supports the rationale [or a longer-term delay in the Project. Delaying the Project

provides hcadroom by avoiding substantial costs during the periods when gas prices are

projected 1o be lower, and the Project docs not provide customers with total savings.

4, Recent Natural Gas Developments

Until very recently, natural gas prices were expected to increase substantially in future
years. For the decade prior to 2000, natural gas prices averaged below $3.00/mmBtu (20068$).
From 2000 through May 2007, prices increased to an average of about $6.00/mmBtu (20063).
This rise in prices reflecied increasing natural gas demand, primarily in the power sector, and
increasingly tighter supplies. The upward trend in natural gas prices continued into the summer
of 2008 when Hénry Hub ;;ric:es reached a high of $13.32/mmBtu. Since that time, natural gas
prices have declined si1arply= with recent Henry Hub prices $3.63/mmBiu (nominal)."? The
decline in natural gas prices since the summer of 2008 reflects, in part, a reduction in demand

resulting from the downturn in the U.S. economy.

2 NYMEX settiement for Henry Hub contracts for April 2009

17
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Historical Natural Gas Prices and Volatility Page 18 of 37

1996-1999
Mean = $2.92

1989-1995
Mean = $2.39

2000- May 2007
Mean = $6.02

June 2007- Feb 2009
Maan = $7.88

FEFFEFEITFSFIFEFFESS

However, the decline also reflects other lactors, which have implications for long-term

gas prices. During 2008, therc occurred a seismic shift in the North American gas market.

“Non-conventional gas™ - so called because it involves the extraction of gas sources that

previously were non-cconomic or technically diflicult to extract — emerged as an economic

source of long-term supply. While the existence of non-conventional natural gas deposits within

North Amecrica was well established prior to this time, the ability to extract supplics

economically in large volumes was not. The recent success of non-conventional gas exploration

techniques (e.g., fracturing, horizontal drilling) has altered the supply-side fundamentals such

that there now exists an expectation of much greater supplies of economically priced natural gas

in the long-run: From 2001 to 2008, shalc gas production in the lower 48 states increased from

1.1 billion cubic feet per day (BCF/D) 1o 6.1 BCF/ID, an-increase of more than 450%.

18
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North American Shale Gas an Energy Resource
With Enormous Long-Term Potential
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5. Breakeven Gas Price

In order 1o assess further the implications of current gas price projections on the long-

term Project economics, the Company has assessed the “‘breakeven™ gas price for the Project

over the course of the Project. The “breakeven™ gas price is the gas price at which the

economics of the Project would match those of a CCG' alternative, that is, the gas price that

would give the CCGT alternative the same net present value as the Repowering Project. If the

price of natural gas is cxpected to exceed the breakeven price, then the Project would be
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economic (less expensive) relative to a CCGT alternative. If the price of natural gas is belowPrige 20 of 37
breakeven price, then the Project would be uncconomic {more expensive) rclaliv,e to a CCGT.
The breakeven analysis relies on a fundamental analysis consisient with the methodology
used in ELL’s Direct and Rebuttal Testimony. The analysis indicates that, given current
assumptions, includin.g accounting for the Project’s sunk cost, the breakeven gas price is
approaching $8.24ImnllBlu (in real 2007 $s). In other words. the Repowering Project is
qcoﬁo:nic relative to the CCGT only if gas prices average above this level on a real, levelized
basis over the life ol the Project. Below is a chart comparing the breakeven price of natural gas
that is required to cause the Project to be economic relative to a CCGT alternative across several
different points in time.

Breakeven Gas Price ($/mmBtu) .

10 I .
Gas Prl * Since the original
as Frice 9.28 — economic viability

Assumptuorb g 87, analysis filed in direct

ey testimony in July 2007,

the breakeven gas price
has increased while
projected gas prices
have come down

Breakeven Gas Before
j Accounting for Sunk Costs

- Breakeven Gas After
0 - 4 ] 2 | Accounting for Sunk Costs

July07 Oct07 July0B Dec08 Jan09 FebO09 Mar 09
Direct Rebuttal Monitor Monitor Sensitivity Monitor

. A T

wiCO2* Report Report Fuel/ Report
Emission

‘g rar— cO2wenmic Cutlook

Notes:

1. All gas prices quoted in real 2007 dollars.

2. Direct and Rebuttal Testimony based on 30-year fundamental analysis for 2012 — 2041. All other
analvsis based on 40-vear analysis for 2013 — 2052,
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As shown in the above chart, the analyses conducted over the course of the Project Page210t37
indicated that long-term gas price projections were above the Project’s breakeven gas price until
carly 2009. This relationship suggested that the Repowering Project was likely to be economic .
relative 10 a CCGT alternative in the long-run. In the current analysis, however, the relationship
has revc.rscd. The breakeven gas pricc is now abovle projected long-term gas prices. Morcover,
the gap betwceen projected long-term gas prices and the breakeven gas price is $0.45/mmBiu
($7.79 projected compared with $8.24 break-even) in real 2007 doliars when including sunk costs
and over $1.00/mmBtu when cxcluding sunk costs.

The conclusion from the brcakcven analysis is that onc must belicve that the levelized
price of natural gas must remain higher than $8.24 (real 2007 dollars) over the life of the Project
if it is to provide economic benefits to customers. In this case, however, as discussed previously,
there is & rcasonable basis to question this assumptioﬁ due to the enormous potential of non-
conventional resources and other forces that will help to lower natural gas prices. Thus, the

breakeven analysis supports a longer-term delay of the Project.

6. Conclusions Regarding Economic Analysis
The cost of the Repowering Project and that of other baseioad gencration alternatives arc
sub'_jcct to significant uncertaintics that can change materially their relatjve economics. In the
case of the Repowgring Project, a chicf uncertainty is long-term natural gas price levels, but the
Project also is influenced by the effects of potential energy, environmental and policy issues,
which are discussed in the next section, and by whether the timing of this investment is
appropriate given the current capital markeu;. As recognized in the Commission’s Order

certifving-the Project, “the cost-effectivencss of the Repowering Project remains very uncertain

21 . -
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because once cannot predict with certainty the ultimate cost of possible CO» regulation and  Page 220f37
natural gas prices over the next 30 years."”

At the time of the certification proceeding and through the beginning of 2009, the Project
was expected to produce both fucl diversity benefits as well as net econemic bencfits relative to a
CCGT supply alternative. Thus, the important fuel diversity benefit of the Project was expected,
under most assumptions, Lo be cconomic relative to a CCGT alternative,

Today, this conclusion is uncertain, and this uncertainty is the reason that ELL seeks a
longer-term delay of the Project. Recent significant changes in the natural gas market and
resulting structural decl-ines in projections of long-term gas prices now make the expected
cconomics of the Repowering Project less attractive relative to a CCGT alternative. Given the -
current cost of the Project and projected long-term natural gas prices, the chov;fering Project
does not appear to represent the lowest rcasonable.cosl alternative for meeting ELL’s baseload
nceds at this time. Further, there are new risks to the Project’s long-term econom_ics raised by
the structural change in the natural gas market and ongoing economic crisis and cmerging federal
responsc and po.tcntial policy initiatives and timing, which were not knowable at the tir-ne of the
carlier Project decisions. These new uncertainties pose additional risks to long-term clectricity
demand and supply requirements that suggest the timing of the Project should be rcconsidered.

Of course, it should be noted that it is not possible to predict natural gas prices with any
degree of certainty, and ELL cannot know whether gas prices may rise again. Rather, based
upon the best available information today, it appears that gas prices will not reach previous levels
for a sustained period of time because of the newly discovered ability 10 produce gas through

non-traditional recovery methods. Thus, the cost premium that the LPSC believed might be

-

¥ Order No. U-30192 (March 19, 2008) at 28 (referring to testimony of Staff witness Matthew Kahal).
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“small.” as stated in its Order,™ could be much higher. Under these circumstances, ELL beli€oeg23 of 37
that it is appropriate to delay the Repowering Project at this time and revisit this option in the

future.

C. Uncertaintics that Mav be Resolved During the Longer-Term Delay

Although changes in the natural gas market (and the associated changes in the expected
future path of natural gas prices) is a key driver of the Company’s recommendation at this time,
the ultimate economics of the Repowering Project are also a function of the outcome of a variety
of additional factors, cach of which is highly uncertain. These includellhe lon;‘;-tcrm cffects off
the current global recession on the demand for energy; the possible imposition of federally-
mandated RPS, which could change the structure of ELL’s portlolio and further depress the
long-term price of natural gas; the sustainability of the long-term non-conventional natural gas
supply, which is a key driver of the expected lower natural gas costs; additional clarity rcgardiné
the cost of CO: compliance; the possibility of capturing Io;vcr long-term commodity costs in a
futu-re project; and, olhc‘r factors. Continuing with the Repowering Project at this time would
result in an irreversible investment decision based on the significant capital requircments
associated with this Project, yet the resolution of the various uncertainties could produce
scenarios in which the outcome ol a deciston to proceed would not benefit the Companyl’s
cuslomers.

At this time, because of lower natural gas prices, the Commission and the Company have
the ability to mitigate the effects of these uncertainties by exercising flexibility and delaying

decisions that otherwise would result in irrevocable capital expenditures. Delaying a final

" Order No. U-30192 (March 19, 2008) at 24.
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investment decision can create value for ELL customers by providing time to clarify and resotege 24 of 37
uncertainties, increasing the likelihood that the Project, if ultimately undertaken, will produce net
benefits for ELL customers over its lifetime. For instance, during a two or three year delay
period, ELL is likely to learn whether we are in a severe but short recession or a long-térm
period of slow growth; whether the U.S. Congress will pass RPS and/or CO» legislation and, il
50 what the cost of compliance might be and the effect on ELL’s resource needs; and, the extent
to which the development of North American non-conventional gas reserves will constrain
domestic natural gas prices for an extended period of time. Greater clarity on all of these
uncertainties, about which much will likely be learned over the nexl‘ two to three years, will
allow a better final investment decision to be made. Because it is reasonable to expect that at
teast some additional -clarily regarding these key issucs will emerge over the ne:-r.l few years, a

decision to delay is reasonable and prudent.

D. Capital Considerations

As lh;: Commission is no doubt aware, the United States and world are in the midst ol’a
severe economic crisis. The capital markets have become increasingly constrained, and investors
arc charging large premiums to invest in bonds, even in the case ofuli]ilies, which traditionally
have been considered so-called “safe harbor™ investments. While ELL cannot know today how
the financial wrmoil will affeet lhq funding of the Project, it is reaso:;able to expect challenges
and possibly added cost, which would weaken further the Project cconomics. Given the
uncertainties in the economics of the Repowering Project, it would seem to be a more prudent

use of capital for ELL to plan to fund these other projects and prescrve its liquidity for
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unexpected events while delaying the Repowering Project until the additional clarity can be Page 250137
gained regarding its economics.

ELL discussed issucs involving access to capital in its Direct Testimony in Phasc 2 of
this procecding. However, at the time of that filing, ELL did not k.now whether the current
tightening of the credit markets would be sustained. [t now appears that it could take several
years for the financial markets to recover.

The turmoil in the financial markets must cause ELL to consider the timing of investing
in a capital project of the size of the Repovyering Project given its uncertain economics and
ELL’s need to fund a number of other large investments. ELL is ecngaged in the Waterford 3
Steam Genefator Replacement Project, which was recently certified by the Commission, and is
cslimated 10 cost approximately $511 million. ELL also is in need of acquirin‘g additional CCGT
capacity and has opportunities currently available to it. ELL expects to make various
investments in its transmission system during the period of time that the Repowering Project is
under construction. bn top of these capital needs, ELL must seek recovery for its costs
associated with the 2008 Hurricanes Gustav and lke. The current estimated cost of these storms
o ELL is $390 to $405 million, and there is a need to fund the depleted storm reserve. Although
ELL expects that it will be permitted to recover its prudently incurred storm costs, that recovery
is not likely to begin until 2010, and ELL is, therefore, entering the 2009 hurricanc scason with
n.o storm reserve and no funding in place for its outstanding storm costs. Taken together, the
projects that ELL needs to complete and ELL’s need to ensure that it has adequate liquidity to
address storm events counsel against underlakir?g an investment of the size of the Repowering

Project at this time given its declining economics.
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The longer-term delay of the Repowering Project will allow ELL to concentrate its  Page 26 of 37
financial resources on projects such as the Waterford 3 Steam Generator Replacement Project
and on CCGT and transmission investment, all of which will pr0\-fide benefits to customers. The
delay also will permit ELL to resolve its cost recovery for Hurricanes Gustav and lke. Given the
uncertain cconomics of the Repowering Project, ELL believes that it is prudent to concentrate its
resources on these other projects and preserve its liquidity for uncxpected events until additional

clarity can be gained regarding the economics of the Repowering Project.

E. Potential Supply Options

As part of the ongoing supply planning process and in light of the uncertainty associated
with this Project, the Entergy System currently is pursuing the following initiatives to evaluate
other supply options:

0 , e Rcnewable Resources — The Entergy System issued a Request for Information
{“RFI*) for Renewable Resources to the market on March 31, 2009 in_ an
effort to obtain information from third parties regarding the potential for the
development of renewable generation resources i the arca in which the
Entcrgy System provides service. This information will prove valuable as
ELL assesses the effects of a likely RPS as discussed herein and which
technologies may be most appropriate (o mect the needs of customers as well
as the RPS. |

e Energy Efficiency — The System currently is pursuing various initiatives
regarding cnergy cfficiency, including fulfillment of a commitment in this

proceeding to complete a study of the DSM potential in the arcas served by
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ELL and Entergy Gulf States Louisiana, L.L.C (“EGSL”)."> The role of D384 27 of 37
in long term planning also is included in the LPSC’s ongoing Integrated

Resource Planning (*IRP*) Docket. Finally, demand response programs and
timc-of-l;sc rates were piloted by EGSL in 2008 and will be further evaluated

in 2009 as part of the sccon._d phase of the advanced metering infrastructure

(AMI) pilot in Baton Rouge.

Long Term CCGT Resources — The System continues to evaluate

opportunities for the procurement of long-term CCGT resources and, on
March 31, 2009, posted notice that it intends to move forward with a long-
term RFP for these resources. This RFP will include a self build CCGT
option at the Company’s Ninemile site, which will be comparedlagainst other
market alternatives. In addition, the System continues to be in discussions
_with various supplicrs for resources that may provide compelling benefits to

customers.

1V. Status of Project Development anﬁ Spending

ELL has incurred approximately $160 million of cost through February 28, 2009 on a

life-to-date basis for the Repowering Project. ELL estimates that, should it cancel the Project,

the total cost of the Project would be a;;proximalely $300 million, including actual spending and

cstimated contract canccellation costs, although the total cost could be higher depending upon

when the contracts arc cancelled. The portion of this figure atiributable to contract cancellation -

15" As previously discussed in testimony before the LPSC, DSM is not a substitute for the supply role that
would be provided by the Repowering Project. However, it will help meet the Companies’ resource needs and may,
with other initiatives, affect the total resource portfolio.
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costs is only an estimate, as ELL must negotiate with many of the Project vendors in order toPage 28 of 37
determine the actual cancellation costs. ELL has necessarily focused its discussions to date with
vendors on issues surrounding the temporary suspension of the contracts; as such, ELL is not vet

in a position to report on the status of the negotiation of cancellation costs for those contracts.

ELL plans to begin canceling these contracts over the next few wecks and will be able to develop

a complete cost estimate after it completes these cancellations and can determine the full costs to
which it is obligated.

During February 2009, the Company determined that, in light of the dclerioration in the
Projcct’s projected economics and other [actors, including recent changes at the federal level, it
would be appr.opriale to slow the rate of épcnding on the l;rojccl while further analysis was
undertaken concerning the continued \-'iability of the Project. Du-ring this time, the Company
directed the Project Team to take necessary steps to minimize the costs incurred for the Project
while also balancing the necessity of maintaining the projected in-scrvice date. The Project
Team analyzed the four largest contracts where the majority of dollars wcr.c being expended and
identified discretionary steps that it could take to minimize spending during this pcridd without
immediately affecting the Project’s construction schedule or projc'ctcd in-service date. The
Project Team also suspended entering into any new contracts unless they wet:e required to
maintain the construction schedule. - For those that were required to maintain the construction
schedule, when feasible, the Project Team bifurcated the new contracts to enter into only the
required p‘onions and to defer the remainder.

On March 4, 2009, as part of the above-described effort to slow Project spending, the
Company instructed the Project Team to suspend substantially all activity under three of the

Project’s four largest contracts in order to minimize cost. The terms of these contracts permit
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ELL to suspend activity under the contracts for a limited period of time, as it deems necessarfage 29 of 37
without having to cancel the contracts and renegotiate new contracts if the Project were to move
forward. In addition, as o-f early March 2009, work under cach of these contracts had progressed
toa péinl that suspension would not be expected to affect the construction schedule significantly.
However, the maximum time that these contracts may remain under suspension ranges i rom
three months to one year. Il the suspension exceeds the maximum time allotted, the contracts
accord the vendors a right either to cancel their contracts or require a renegotiation of terms.
Suspensions longer than three months are therefore impracticable, as the resulting contract
cancellations would requirc that new contracts be negotiated and priced with either the same or
new vendors.

Further, ELL is generally responsible under the contract terms for reimbursing
incremental costs incurred during suspension. These incremental costs could include costs of
storage, transportation 1o storage, and corrosion protection, among other items.

In addition to the above efforts to suspend activities under significant contracts, ELL
directed its Engineering, Procurement, and Construction (“EPC™) contractor, which is the
principal contractor for the Project, to slow spending, including, specifically 1o do the following:

» defer any planned personnel moves, site mobilization, or additions to the project team;

» allow project team reductions for all personnel not listed as key personnel (reduction.in
key personnel must have ELL approval, per the contract);

« continue requests for proposals and evaluations of pending purchase orders and
subcontracts, but not to approve any additional subcontracts or purchase orders without
ELL approval;

* demobilize the sitc preparation subcontractor as required (o limit activities to refurning

the site to an acceptable condition, and, further, to demobilize all personnel and
equipment not required for this activity; and
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. . work with ELL to determine other cost control actions to reduce cost commilments &Rie 30 of 37

evaluate the requirements to maintain Work and Agency Orders that ELL suspends.

ELL believes that it should manage the Project spending consistently with the objective

of obtaining a longer-term delay and further minimizing costs 1o customers, unless otherwise

- directed by the Commission. Thus, ELL plans to take immediate steps to minimize spending
further on the Project, including the termination and/or cancellation of current contracts with
vendors.

The timing of the cancellation of the contracts is important; in general, the sooner the
ct')nlracls are cancelled, the lower the cancellation costs. The Project con.tracts have limited
suspension periods, generally ranging from three months to one year, and contract provisions
allow vendors to be compensated to maintain the suspensions. Thus, ELL must establish a

o timely suspension management plan. As part of this plan, ELL intends to cancel its contracts in
April 2009.

It is important to understand that the management of the Project spending and contracts
would differ if the contracts were bc-:ing managed with a view to being able to restart the Project
in the next three months to one year and that, if the Project were to be restarted within this time,
there could be additional costs beyond those contemplated by the current Project estimate such
as, for example, storage costs and costs 1o treat and protect fabricated materials so that they
would be available for use when the Project resumed. However, given the high probability that
the economic viability of the Project will not materially improve over the near term and
considering the need to minimize overall costs'for ELL and its customers, ELL believes that it is
appropriate Lo implemenl a longer-lerm- delay and immediately begin the orderly winding down

of Project activities
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V. Status of Environmental and Other Permits

ELL has obtained all major environmental permits required to begin construction of the

Project. As detailed below, however, a delay in the Project places these permits at risk and may

adversely affect the Project’s economics and technological feasibility in the event the Project

were later re-initiated. Below is a list of the major environmental permits that it needs to

commence construction, including the following:

Type Permit Issuer
Air Prevention of Significant Louisiana Department of
Deterioration Permit To Environmental Quality
Construct (“LDEQ™)
Air Title V Operating Permit, LDEQ
including case-by-case
Maximum Achievablc Control
Technology ("MACT")
: analysis
Air Title 1V Acid Rain Permit LDEQ
Water Section 404 Dredge and Fill U.S. Army Corps of Engineers
(“Wetlands™) Permit/Section
10 Rivers and Harbors Act
- Permit
Water Section 401 Water Quality LDEQ
N Certification -
Water Coastal Use Permit Louisiana Department of
Natural Resources (“LDNR™)
Water Stormwater Control LDEQ
Permit/General Permit
Coverage :
Land Use Project Approval Lake Ponchartrain Levee

Board

In addition to the above permits, which have been obtained, additional permits — (i) for

modifications to wastewater discharges (Louisiana Pollutant Discharge Elimination System
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permit modification) and (ii) for the proposed pOSI—CDlT.IbUSliOH product landfill (solid waste Page 32 of 37
permit) —must be obtained. These last two permits are not required to commence construction on
the Project but would be required prior to operation of the new generating unit (for the
wastewater permit) and prior 1o the start of landfill construction (for the solid waste permit).
Importantly, a short-term or longer-term delay in lh.e Project would affect the above-
described permits in a variety of ways. A short-term delay in the Project — lasting approximately
60-90 days — would affect only the Prevention of Significant Deterioration Permit To Construct.
Specifically, if construction on the Project does not begin by May 30, 2009, an extension of the
required start-by construction date included in the Prevention of Significant Deterioration Permit
‘I'o Construct would be required. LDEQ originally issued this permit on November 30, 2007,
and it expires on May 30, 2009 unless construction has begun or binding commitments to begin
construction have been entered by that daie. However, an extension of the construction start date
requirement can be requested from LDEQ. Nonetheless, this is the most pressing‘ deadline
rclated to the environmental permits.
A suspension or multi-ycar delay in the Project would affect the permits in other, more

‘ signiﬁcanl'v-va&s. ELL would be required to scek r_encwal of existing permits, permit extensions,
or new permits for the Project, including new air permits. Moreover, it is possible that any
extensions, renewals, or new permits would contain new provisions that would have a significant
effect on the economics or technological feasibility of the Project. Il it procceds with
implementing a longer-term delay in the Project, ELL would scck extensions or renewals of the
p-crmits, when allowed by law or regulation and when beneficial to continuing Project viability,
but it is not possible 10 know whether such extensions would be granted or for what period of

time. Thus, if a decision is made to delay the Project for an extended pcriod, that choice should
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start over in some or all of the permitting processes. Further, if the Project is delayed for an
extended period, there is a material risk that one or more permits would not be granted or would
be granted subject to conditions that make the Project less attractive economically.

In particular, and in addition 1o the cffects described above, the longer-term delay of the
Project would affect the various permits as follows:

e Title V Operating Permit: LDEQ issucd this permit initially on November 30, 2007
(without the MACT determination, which was added later as a modification). The permit
expires on November 30, 2012 unless an application for renewal is filed on or before
May 30, 2012. The permit also requires that construction begin within two years of

permit issuance, or by November 30, 2009. ELL can request an extension of this
deadline.

¢ New Regulatory Requirements: ELL may be required to comply with new regulatory
requirements relating 10 air emissions that become effective before the onset of
construction or before permits are extended or renewced. Examples of these requirements
are limits on the emission ol carbon dioxide and other greenhouse gases, technological
o standards for mercury and similar emissions. and additional controls required by
tightened national ambient air quality standards for ozone that may affect St. Charles
Parish. In particular, a designation of St. Charles Parish as not in attainment of EPA’s
" new ozone standard could require LDEQ to deny an extension of the construction start-
date requirement in the PSD permit in favor of requiring a new permitting process.

» Wetlands Permit/Scction 10 Rivers and Harbors Act Permit: The Corps of Engincers
permit expires on February 28, 2014. ELL would requirc an cxtension to continue
construction operations regulated by this permit afier that date.

» Coastal Use Permit: This permit expires on January 9, 2014. Extensions arc not
provided for this type of permit, so a new permit may be required if construction
activities allowed by the permit are not completed by that date. The pernmit requires that
“reasonablc progress™ continue to be made on the project during the life of the permit. If

“a new permit were required, new proposed regulations that would require the “beneficial
use” of dredged matcrials could apply to the project, increasing mitigation costs.

Recently, new issucs have arisen regarding EPA’s jurisdiction over CO; emissions. In
the wake of the United States Supreme Court’s decision in Massachusetts v. EPA, EPA is
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expected to publish a delerminal.ion in A;;ril 2009 that CO, emissions cause or contribute Lo d#ipge 34 of 37
endangerment to human health and welfare. This “endangerment finding™ is a condition
precedent to EPA’s regulation of CO2 emissions from mobile sources, such as automobiles and
trucks, uﬁder Title 1l of lhe. Clean Air Act, § 201(a)(1). Once EPA makes the endangerment
finding, the agency must then develop applicable emissions standards for mot-)ile sources, These
cmission standards are not to take effect, however, until “after such period as the Administrator
finds necessary to permit the development and application of the requisite technology, giving
appropriate consideration to the cost of compliance within such period.” CAA § 202(a)(2). Itis
unknown whether the endangerment finding would have an effect on the pending permit;
however, assuming that the Company was able to gain an .ext-ension of the PSD permit, if
construction did not begin by the expiration ;af the extension pefiod,. and a new PSD permit was
required after the promulgation of CO; regulations, that permit likely would include (;01 limits

or technology requirements that differ from those prescnt under the existing PSD permit.
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V1. Conclusion and Recommendation - Page 35 of 37
For the reasons set forth above, ELL recommends to the Commission that ELL (i)
continue the temporary suspension of the Repowering Projcct; and (ii) make a filing with the
Commission seeking a longer-term dclay &thrcc years or more) of the Repowering Project as well
as appropriate accounting for the Project costs until the Commission can determine the

permanent.ratemaking treatment of these costs.
Respectfully submitted,

By:

Kathryn J. Lichtenberg, Bar # 1836
Karen H. Freese, Bar #19616
Matthew T. Brown, Bar # 25595
Michael J. Plaisance, Bar # 31288
639 Lovola Avenue

Mail Unit L-ENT-26E _

New Orleans, Louisiana 70113
Telephone: (504) 576-4170
Facsimile: (504) 376-5579

ATTORNEYS FOR ENTERGY LOUISIANA,
LLC
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I, the undersigned counsel, hereby certify that a copy of the aboveand foregoing has been

served on the persons listed below by facsimile, electronic mail, hand delivery and/or by mailing

said copy through the United States Postal Service, postage prepaid, and addressed as follows:

Melissa Watson - LPSC Staff Attorney
Melanie Verzwyvelt - LPSC Staff Attorney
Louisiana Public Service Commission

P.O. Box 91154

Galvez Building, 12 Floor

602 North Fifth Street

Batori Rouge, LA 70802-9154

Tulin Koray — LPSC Economics Division
Louisiana Public Service Commission
P.O. Box 91154

Galvez Building, 12 Floor ,

602 North Fifth Street

Baton Rouge, LA 70802-9154

Commissioner Eric Skrmelta
Office of the Commissioner
100 Lilac Street

Metairie, LA 70005

Commissioner Lambert C. Boissiere, 111
Office of the Commissioner

District 3 — New Orleans

1100 Poydras Street

Suite 1020

New Orleans, LA 70163

Commissioner Foster L. Campbell
OfTice of the Commissioner
District 5 — Shreveport

One Texas Centre

415 Texas Street, Suite 100, 71101
Post Office Drawer E

Shreveport, LA 71161

Donnie Marks — LPSC Utilities Division
ILouisiana Public Scrvice Commission
P.O. Box 911354

Galvez Building, 12 Floor

602 North Fifth Street

Baton Rouge, LA 70802-9154

Matthew Kahal

Tom Catlin

Excter Associates
5565 Sterrett Place
Suite 310

Columbia, MD 21044

Commissioner James M. Field
Office of the Commissioner
District 2 — Baton Rouge
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Post Office Box 2681

Baton Rouge, LA 70821

Commissioner E. Pat Manuel
Office of the Commissioner
District 4 — Eunice

300 Bobcat Drive

Post Office Box 928

Eunice, LA 70535

Mark D. Kleehammer
Entergy Services, Inc.
4809 Jefferson Highway
Mail Unit L-JEF-357
Jefferson, LA 70121
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U.S. Natural Gas Supply: Then There Was Abundance

Introduction

Approximately 22 to 23 trillion cubic feet (tcf) of natural gas have been consumed
each year in the United States since 1995. That demand requirement has been met by
a variety of natural gas supply sources — sources that have evolved and changed for
more than a decade. However, for most of the past 30 years, messaging around natural
gas supply (and all hydrocarbons in the United States for that matter) has often been
negative with outlooks reflecting supply shortages, precipitous decline of known
reserves and inevitable annual production reductions. At best, natural gas may have
been viewed as a bridge to our energy future, however, even that possibility was
tempered by the need to import large volumes of liquefied natural gas (LNG) into the
United States — a sometimes less than popular outlook leading to political outrage over
additional foreign imports of oil and natural gas. In fact, for many years promoting
natural gas as a long-term solution within our national energy supply mix was simply
considered to be irrational. - '

Today, that view has changed. Natural gas is abundant in North America. ltis
found in conventional oil and gas reservoirs — it is found offshore and onshore. '
Reservoir geology includes sandstones, fractured tight sands, carbonate rocks, coal
seams and even low-permeability shales. Organic-rich sediments, ancient stream beds
and tectonically complex subsurface layers can provide environments conducive to
hydrocarbon accumulations. Discoveries and development plays are found in
deepwater or shallow and in present day arctic or temperate climates. Wells can be
remote or drilled next to a farmer's barmi. They come as horizontal, directional or vertical
wellbores. In short, they come in all shapes and sizes and it is this diversity that has
made the United States the largest natural gas producing country in the world (recently
surpassing the Russian Federation).

Copyright © 2010 by the American Gas Association,
All rights reserved.
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Natural gas resource abundance specific to the United States is currently being
assessed and defined by groups such as the Potential Gas Committee (Colorado
School of Mines). The numbers are large — 100 years of natural gas supply in the
United States at current production levels — and they are poised to grow everi more. So
what changed? Not only quantitatively, but what is the qualitative view of potential
natural gas supply in the United States from existing and future sources including,
domestic production, pipeling imports, LNG and even arctic gas?

This energy analysis examines the current view of natural gas supply in and
available to the United States, the sources of that supply and comments on future
potential. It is intended to be a simple and direct reflection of the key natural gas supply
sources and does not capture every nuance of national or world energy markets. The
question answered with this paper is relatively straight forward. If natural gas continues
to be consumed at 23 tcf per annum or consumption even grows, what are the most
likely sources of supply to meet market demand?

- 1. U.8. Natural Gas Supply Summary

Describing the U.S. natural gas supply market is, as might be-expected, both
exquisitely simple and devilishly complex. This analysis is designed to emphasize the
simplicity in the supply system rather than trying to detail every nuance. Figure 1 is an

FIGURE 1
PRIMARY U.S. NATURAL GAS SUPPLY SOURCES
(2007-2009)
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example of that effort. With al! of the complexities of the system, the reality is that U.S.
gas supply comes from three primary sources, which include domestic production of
natural gas, net pipeline imports from Canada and LNG. There are other sources of gas
such as imports from Mexico, synthetic or substitute natural gas (SNG) produced from
coal and even landfill methane. However, the major sources are the three previously
identified.

Critical Questions Regarding Gas Supply Today

One way to examine the simplicity and complexity of the gas supply picture in the
United States today is to focus on the most often asked questions regarding supply
elements and to quickly note some straight forward answers.

1. How have the revelations in shale-gas development changed the U.S. gas
supply picture?
The Potential Gas Committee now identifies about 600 trillion cubic feet of
natural gas resource potential attributable to shales alone. It is the success of
drilling and completion technologies among other factors that have allowed the
inclusion of this significant resource volume in the U.S. undiscovered resource
base. This recent recognition of the shale-related resource potential has
increased the overall view of domestic gas supply compared to annuai
production from a 65 to 100 year life. In addition, some analysts that point to 8 '
billion cubic feet (bcf) per day of shale-gas production in the United States, today,
believe that the volume could be increased to 13-15 bcf per day (or higher) in
only a matter of years not decades and thus become a prominent factor in
meeting future gas requirements or even meeting growing natural gas demand.

2. To what extent will pipeline supplies of natural gas from Canada be
sustained in the U.S. market?
Daily natural gas production in Canada has fallen from about 16 bcf per day to
less than 13 bcf per day in less than five years. About half of current Canadian
production is exported to the United States. Both domestic use and the struggle
to sustain production in Canada may limit future exports of natural gas to the
United States — in fact, may significantly limit pipeline exports — in the eyes of
many energy analysts. With that said the addition of LNG import capacity and the
potential for unconventional resource development in Canada {following the
technology path established in the United States) may tip the-pessimism around
future Canadian gas supply to a more favorable view in the future.

3. Will the United States become a major importer of liquefied natural gas or
an exporter of the same?
The United States currently boasts about 14 bcf per day of LNG import capacity.
It has never been fully utilized. A strong day for vaporized LNG placed in to the
domestic pipeline grid (based on history) has been 3-4 bcf per day. Permission to
accept LNG, store it and ultimately re-export the liquid has been granted to some
facilities on the U.S. gulf coast. The question of whether this critical asset is more
fully utilized to meet U.S. customer needs in the future will be dependent on
world market conditions, on supply-demand balances in Europe and Asia (not -
just the United States), relative pricing between all corners of the globe and other
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market conditions well out of the control and influence of the U.S. trading
partners. However, the potential for LNG to supply new demand growth in this
country is real.

4. What of arctic natural gas to the lower-48 states — will it ever happen?
Understanding incremental sources of new gas supply for the United States is
not just a matter of 1ooking at shale-gas or LNG. Known quantities of natural gas
exist in the arctic areas of Alaska and significantly more potential exists. Creating
the pipeline transportation system to connect those arctic supplies to the North
American pipeline grid has been proposed for over 30 years. The concept seems
to have more tangible momentum with key players like TransCanada,
ExxonMobil, British Petroleum, ConocoPhillips and the state of Alaska moving
closer to measurable progress. Competing projects have been proposed. That
aside, many analysts believe that a pipeline connecting North Slope gas reserves
to the lower-48 states is closer than ever and that by 2020 or soon after as much
as 4.5 bef per day may be flowing.

5. What are the implications of a growing underground storage capacity?
Operational underground working gas storage capacity in the United States
increased by about 100 bcf from the spring of 2008 to April 2009. In fact, the new
total of more than 3.8 tcf was essentially filled prior to the 2009-2010 winter
heating season, resulting in the largest inventory of working gas ever recorded. A
very cold start to winter in December 2009 and January 2010 attested to the
value of storage in an overall gas supply mix that draws 15-20 percent of all gas
consumed from November to March from working gas and may account for 30

percent of all gas supply during the peak month for winter heating season
demand. This flexibility is crucial to meeling heating load peak demands by local
gas utility customers and all customers for that matter.

Having noted these questions and short answers above, there is more. The
American Gas Association believes that the strength of gas supply in the United States
is not only founded on the abundance of methane to be found in North America but also
the diversity of those supplies. America will not demonstrate a secure, reliable supply of
natural gas to meet a lower-carbon future based solely on potential shale-gas, for
example. That security and reliability will come from all of the domestic supply sources
available including onshore unconventional, deep-water, subsalt, arctic gas, tight sands
in the intermountain west, LNG and a practically endless list of other options. It will be
dependent on infrastructure growth associated with pipelines and underground storage
and it will be dependent on effective regulatory and policy measures that protect all
interests in securing a stronger domestic energy future.

Average Daily U.S. Nalural Gas Supply

Figure 1 (noted previously} plots U.S. natural gas supply sources for 2007 through
2009 and helps to highlight a share of the optimism currently attributed to domestic
supplies of natural gas. That optimism is also reflected in the following key facts and
observations. :

o Total natural gas supply in the United States is approximatety 63-65 billion cubic
feet (bcf) per day (after production extraction losses) — everyday.

4
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Current U.S. dry gas production represents the |largest share of the natural gas
supply shown — about 55-57 bcf per day or approximately 86 percent of the total.

Figure 1 specifically shows that domestic natural gas production has grown since
2007 and by 2009 on a daily average basis was six percent higher.

Since 1990, 17 to 20 trillion cubic feet (tcf) have been produced from the U.S3.
known reserves inventory each year. However, rather than decline, natural gas
reserves have actually grown from 169 tcf in 1990 to over 245 (a 45 percent
increase) at year-end 2008 because new discoveries, extensions and revisions
of prior reserves data have outgained the pace of production. Much of the most
recent reserves growth has come in the form of less conventional sources of
natural gas such as coal seams and gas shales.

Recent estimates of undiscovered natural gas resources from groups such as the
Potential Gas Committee point to a total resource {including proved reserves) of
over 2,000 tcf. Like proved reserves, the estimate of future supply has grown
over time — not precipitously declined. Future domestic natural gas supply today
is estimated to be 77 percent higher than the resource assessment in 1990.

Pipeline imports from Canada are the second largest supply source of natural
gas available for U.S. energy consumers. They currently average 5-9 bef per day
or about 12 percent of total U.S. natural gas consumption. Daily production of
natural gas in Canada has been falling in recent years (from about 16 to about
12.5 bef per day) just as U.S production has been growing. Some analysts
believe it will continue to fall.

LNG has been a marginal source of natural gas supply in the United States
during 2009, generally averaging 1-2 bcf per day. Domestic import capacity
(about 13.5 bef per day) far exceeds current import levels. Utilization of that
capacity is ultimately dependent on U.S. natural gas demand, pricing
relationships, such as that existing between the Henry Hub (U.S.) and the
National Balancing Point (UK), as well as numerous other world market
conditions that influence the flow of LNG to consuming destinations in Europe,.
Asia, South America and North America.

A critical element of U.S. natural gas supply is the huge underground storage
infrastructure available to all segments of the natural gas industry. The record
working gas volume entering a winier was set in November 2009 and reached
3,837 bcf. Although total working gas design capacity is estimated by the Energy
Information Administration to be 4.3 tcf, the record volume recorded for
November 2009 is considered to be essentially “full” in terms of preparation for
the winter heating season.

Contributions from storage during the winter can be as much as 40 Bcf per day
and 800 Bcf or more for a month. Overall, more than 2 tcf of gas supply for the
winter can originate from domestic underground storage fields and storage
generally accounts for 15-20 percent of seasonal gas supply; for the coldest
month it can be as much as 30 percent of gas supply; and for a given company
on the coldest day it can be 75 percent or more of gas supply.
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Mexican Natural Gas Trade
o On balance, and unlike the natural gas relationship between the United States
_ and Canada, the net of pipeline cross border trade in natural gas with Mexico
results in net exports from the United States (to Mexico) of about 1 bef per day or
slightly less.

0 To date, the in-ground resources of natural gas in Mexico have been estimated
to be much smaller than those identified in the United States. However, no
compatible assessments can be identified in Mexico compared to those
consistently completed in the U.S., so comparisons are difficult.

0 Having said that, Mexico has added two LNG import terminals — Altamira on the
east coast and Costa Azul on the west coast of Baja California — both, of which,
have added diversity to Mexico’s gas supply picture.

Other Natural Gas Sources
© Synthetic pipeline quality gas is produced from lignite coal at the Great Plains
facility in North Dakota. The total annual volume produced compared to domestic
production is tiny. However, other proposals have evolved for creating synthetic
gas from coal, particularly given a desire to create clean coal alternatives as part
of our national energy mix.

© More than 170 landfill gas projects in the United States produce methane, which
is consumed in commercial, industrial, electric utility and independent power
producer applications around the country. The volume of gas is small compared
to national consumption or production, however, the resource can be important
and economical on a local basis. Most is used to generate electricity. However,
beyond that, fandfill gas has been creatively used to source local LNG production
for transportation applications, for example.

o Some analysts believe that biogas (and bio-methane) from animal and human
waste and other sources could supply over 1 tcf annually to domestic gas supply.
So-called digesters use bacteria to generate methane from the waste and in
examples such as farm applications provide a source of methane for power
generation that may sustain commercial operations.

Peak Natural Gas Supplies

Another way in which to examine and summarize natural gas supply is to account for
peak-month sources of gas during critical winter periods. It is, to be certain, these
critical demand periods that local gas utilities plan to meet under even the most extreme
of conditions, with tools that not only include the flowing sources of natural gas noted
above but also gas from underground storage and even short-term peaklng sources
such as propane-air and on-site LNG storage.

Table 1 estimates the relative contribution of each supply source anticipated to
meeting customer needs during the 2009-2010 coldest winter month. It should be no
surprise that domestic natural gas production remains the largest source of peak-month
gas supply, as it is for a calendar year. However, the fiexibility of the largest
underground storage system in the world (about 4.3 tcf of working gas design capacity)
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o can account for as much as 30 percent of natural gas consumed during a cold winter
month.

TABLE 1

ESTIMATED PEAK MONTH GAS SUPPLIES
2009-2010 Winter Heating Season

Source Bef %

o Domestic Production 1,720 60.6
@ Underground Storage 840 296
o Supplementals 6 0.3
@ Net Canadian Imports 240 _ 8.5
@ LNG Imports 35 1.3
Subtotal 2,841 100

o Mexico Exports 35

Total Gas Supplies 2,806

Peak Gas Consumption . 2,720 Bef (January 2008)

Canadian imports and internationally traded LNG are also important sources of key
winter supplies, while supplemental sources, including propane-air and peaking LNG
facilities, meet that last needle peak for some local gas distributors on the coldest days.
It is the balance of availability of each of these sources of natural gas, the contracting
and planning necessary to have the supplies available during critical periods at a
competitive cost and the uncertainty of weather that make each local gas utility unique
in terms of its planning process and ultimate service to customers.

Conclusions
o The American Gas Association believes firmly that natural gas is not only a
bridge to a cleaner energy future but is one of the solutions to a sustained,
secure energy future for the United States and its natural gas customers.

@ That point of view is supported by an abundant resource base, critical technology
development applied to natural gas extraction, infrastructure investment in
pipeline transportation and storage and the fundamental fact that among fossil
fuels natural gas is the cleanest.
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. Domestic Natural Gas Resources, Reserves and Production

During the five-year period 2004-2008 approximately 150,000 new natural gas wells
were drilled and completed in the United States. That investment in a secure domestic
energy resource proved the existence of new sources of commercially producible
natural gas, sustained and grew domestic production and was carried forward by key
technology advances still being built upon today. Even though approximately 17-20 tcf
is produced annually in the United States, proved reserves and estimated resource
volumes have grown, not precipitously declined. In a word, natural gas supply in North
America, particularly during the past five years, can be described as dynamic. What
does that mean?

Lower-48 Natural Gas

Natural gas resources and future supply in the United States, in theory, include all of
the molecules of methane existing in the ground. It is the yet undiscovered gas resource
that ultimately supports the development of new reserves and the production that
serves gas customers, today and into the future. To understand and to estimate this
unknown requires a keen understanding of geology, energy economics and technology
and, of course, each changes with time. That makes estimating natural gas resources in
this country both art and science — but it is done. For example, the Potential Gas
Committee (PGC), which operates through the Colorado School of Mines, estimates the
endowment of natural gas resources in the United States every two years, capturing the
nuances and changes in technology, geologic understanding and the economics of
natural gas exploration and development. Table 2 illustrates the dynamic nature of
resource estimates made by the PGC since 1990.

TABLE 2

Potential Gas Committee
Determination of Future Supply of Natural Gias
in the United States

DOE Traditional Coal Future Cumulative Ultimate

Reserves + Resources + Gas= Supply + Production = Resource
1990 169 855 147 H172 777 1,949
1992 165 854 147 1,306 815 1,981
1994 164 88: 147 1,192 853 2,045
1996 166 921 146 1,234 893 227
1998 164 896 141 1,202 933 2,134
2000 177 936 155 1,268 973 . 224
w0z - 187 958 169 1,304 1,013 2,327
004 193 950 16g L2 1,053 | 2,364
2006 zn 1,155 166 1,532 1,091 2,623

2008 238 1,673 163 2,07 132 3,200
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The committee volunteers have no particular axe to grind. They are volunteers that
work in the areas they are assessing and incorporate current views of technology,
critical geologic and geophysical data and a vision of foreseeable economics. The data
is statistically aggregated, validated and published. The numbers are what they are. In
fact, the most recent estimate of future supply (for year-end 2008), as determined by the
PGC (2,074 tcf), which included reserves data published by the Energy Information
Administration, U.S. Department of Energy, was 77 percent higher than the estimate
made in 1990 (1,172 tcf). The steady growth in future gas supply estimates is shown in
Table 2.

What these resource estimates simply show is that the United States is.not running
out of natural gas. The growth in resource estimates, since 1990, reflect the additions of
coal seam natural gas, source rocks such as tight sands, successful deepwater gas
discoveries in the Gulf of Mexijco and the newest member of the resource club, shale-
gas. Each was evaluated and added to the resource base as the geologic data available
and evolving technology supported it. That is the dynamic of the resource base that
exists here in the United States. North America is gas-prone and producers get better at
extracting it every year, every month and every day.

Like natural gas resources, domestic gas reserves have been growing over time.
Reserves are the known quantities of natural gas associated with existing wells. Each
year new gas is discovered, known fields are extended and some productive capacity is
retired. If the net of those changes is greater than the corresponding annual production
then reserves grow. If the net is less, then the reserves inventory shrinks. As Figure 2
demonstrates, natural gas proved reserves in the United States have steadily grown,
particularly since 1998. :

Figure 2. U.S. [y Natural zas Provedd Reserves. 1977-2008
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Using the same timeframe as the resource discussion above, natural gas reserves
(known inventories with reasonable certainty) have grown 45 percent from 169 tcf in
1990 to 245 tcf at year-end 2008. Figure 2 also shows that the growth in reserves has
come on the back of drilling activity focused on onshore resources and, in particular,
less conventional gas reservoirs such as coal seams, tight sands and shales. In fact,
according to the Energy Information Administration {EJA) coal seams and shales alone
now account for 54 of the 245 tcf of proved gas reserves in the United States or 22
percent of the total. They are a third of lower-48 states onshore resources, also,
according to PGC. Tight sands are more difficult to separate from conventional gas
reservoirs but some analysts point to half of the country’s reserves as ‘unconventional.'

With that said, most of the attention around new gas supply in the United States
today is focused on shale-gas. Figure 3 below shows likely sources of future domestic
natural gas production, according to the Energy Information Administration’s 2010-2035
Annual Energy Outlook. Shales are expected to be the most significant incremental
contributor to domestic gas production during the next 25 years in the EIA outlook.

FIGURE 3

Shale gas and Alaska production offset declines in supply to meet
consumption growth and lower import needs
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Along with the good news surrounding shale resource potential come the
responsibility to develop the gas in the most environmentally sensitive manner possible.
Understanding and implementing precautions taken to protect water resources and
other environmental remediation strategies is important. As noted above, shale
reservoirs are unconventional. They are low porosity, low permeability rocks that require
stimulation in order to produce economic quantities of gas. In addition, because they
tend to drain a smaller area than many traditional reservoirs, more wells have to be
drilled to develop the resource in the ground, which means a significant surface footprint
exists in many shale activity areas. However, interest in the shale seems justified. Of
the 2,074 tcf identified as potential future supply by the PGC at year-end 2008, 600 tcf
was attributed to shales alone. The breakout of potential shale resources by the .
committee is new and may grow as more is learned about the productive characteristics
of those formations being explored and developed.

' Names such as the Barnett Shale, Woodford, Fayetteville, Marcellus and numerous
others are likely to become ingrained in natural gas production outiooks. If natural gas
production is to be sustained or grown from the 20 tcf produced in 2008 (the largest
produced volume in the United States since 1974), then these resource and rapidly
developing reserves plays will play prominent roles. Again, the Energy Information
Administration models domestic natural gas supply expecting it to become decidedly
more domestic during the next 25 years. Figure 4 shows the 2010-2035 outlook.

FIGURE 4

U.S. Natural Gas Supply
ElA, AEO 2010-2035 Reference Case

30
25
"
- 1] W
] » r - | .
§ 20 ——— HHHBEHAHHHHRHE
o i " o
Y] . ; : A y A
_g 15 HHHHH | 4 -~ 1 - -
h 3 I -
W A | | 4 Y ] r [ .
| = ) [ L L : M ' g X i
g 10 HH— o I Y - . . ‘ ,‘;L‘- _.L‘...A“.....q O S
;E ' ] ; : g { ; 4 ]
5 - — -—4-—14_ - |} J__"E__r-__‘ —A— 1 b1
1
4
| U
1 ]
0 T T T L T T T L] Ll
O~ N M g N Ww S N W MM~ 00 Q ™o N MmN
o e T e O e T e B e B, o | NN N NN MM MmN
QO 0O 0 0 0 0 o 0 0 0 0 00 00 Q0 Q0
NN N NN NN NN N NN NN NN NN
L]

O Dry Gas Production .. Net Imports

1



Exhibit DAS-5
Docket No. E-100, Sub 124
Page 12 of 21

Under these conditions it is likely that drilling investment, sustainable rig counts and
many of the other indicators of producing industry health may change. Efficiency of
operations is the key. Weekly rig counts during 2009 on average were half of what they
were in 2008 (approximately 1,000 total rigs operating compared to 2,000 rigs operating
at its peak), however, domestic production has actually been sustained and grown in
2009 compared to 2008. This has occurred, in part and particularly with respect to
natural gas directed activities, because the new drilling fleet dedicated to
unconventional gas development is high tech, efficient and fully utilized. Simply put, one
rig does more today than an operating rig ten years ago — significantly more.

Arctic Natural Gas

Figure 3, which illustrates the key components of future gas supply according to EIA
also points to the evolving potential for gas in Alaska to be transported to Canada and
on to the lower-48 states — perhaps within the next 15 years. More than 30 tcf of gas
reserves on the North Slope have been previously identified and perhaps hundreds of
tcf of future resource potential make Alaska an attractive region for developing new gas
supply. Pipeline infrastructure has been the primary stumbling block along with a $30
billion price tag for connecting North Slope gas with the rest of the North American grid.

An Alaska Natural Gas Transportation System (ANGTS) has been on the drawing
board for years, however, it has been recent legislative action by the State of Alaska
and the interest of two groups’in constructing a pipeline that has given the concept new
life. TransCanada Pipeline and ExxonMobil (a North Slope oil producer) have teamed to
follow up on the concession.won by TransCanada during a competitive proposal
process conducted by the state. The other two North Siope producers, Conoco-Phillips
‘and British Petroleum have also proposed a pipeline (the Denali Pipeline} as a solution
to Alaskan gas access. Both of the projects propose serving Alaska and the North
American grid with a 4-5 Bcf per day capacity pipeline. Such an addition to U.S. gas
supply would mean an eight percent increase in domestic productive capacity, which
makes the project very significant.

Of course, neither is yet built and it is almost certain that both would not be
constructed. The important issue is that once constructed an Alaska pipeline would
deliver an additional 4-5 Bcf per day of natural gas to the Alaska and greater North
American market. Once constructed and flowing many analysts believe that the pipeline
would operate full and thus become a part of baseline gas supply through direct gas
capacity increases or displacement. It could be an incredibly long-lived, stable and
secure source of gas for decades to come and that is what makes it so important.

U.S. Underground Storage

The United States has the largest capacity for underground storage of naturaf gas in
the world. Natural gas supply not required for consumption during the warmer months of
the year is injected and stored in more than 425 facilities across the country in geologic
settings that primarily include depleted oil and gas reservoirs, aquifers and salt cavern
or bedded salt formations. Volumes can be written regarding the function, utility and
engineering of domestic underground storage, however, one of the tenants of this report
is to keep the summary simple and direct.

There are numerous very good reasons to store natural gas for peak demand
periods and this report will focus on two of them. As noted in the summary section of

12



Exhibit DAS-5
Docket No. E-100, Sub 124
Page 13 of 21

this report, total supplies of natural gas available to domestic markets are about 65 bcf
per day — every day. Particularly during the warmer periods of the year, consumption of
natural gas across the country can be considerably less — many days less than 50 bcf

~ per day. Underground storage provides a place for the additional gas supply to go
during periods of less demand and thus there is an underground storage injection
season that lasts generally from late April into November. The record working gas
volume (the quantity of natural gas actually circulated in and then out of storage
facilities — as opposed to base gas volumes that remain in the ground) was set in
November 2009 and reached 3,837 bcf. Although total working gas design capacity is
estimated by the Energy Information Administration to be 4.3 tcf, the record volume
recorded for November 2009 is considered to be essentially “full” in terms of preparation
for the winter heating season.

FIGURE 5

Net Daily Withdrawals and Injections
Working Gas in Underground Storage (2008}
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The five-month period including November through March reverses the process,
however, as natural gas is withdrawn to meet weather-sensitive heating loads. This is
the crucial period for which local gas utilities anticipate and develop supply plans.
Storage is often a key component because a flowing gas market that is supplied at 65
bcf per day may be required to meet demand that routinely increases to 80 bcf per day
and may reach 100 bcf per day across the country.

Figure 5 shows both the winter supply capability of underground storage and the
injection season for a full calendar year, 2008. Positive values reflect the additional
seasonal supply of natural gas from underground storage and the negative values
represent net injections during spring, summer and early fall months. Note that
contributions from storage during the winter can be as much as 40 Bcf per day and
looking back at Table 1 monthly contributions from working gas in underground storage
can be 800 Bcf or more. Overall, more than 2 tcf of gas supply for the winter can
criginate from domestic underground storage fields although the actual volume varies
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from year to year based on weather conditions and other factors. In fact, for a whole
winter heating season storage generally accounts for 15-20 percent of seasonal gas
supply; for the coldest month it can be as much as 30 percent of gas supply; and for a
given company on the coldest day it ¢éan be 75 percent or more of gas supply. Itis a
very versatile supply source for natural gas consumers.

A second obvious use of underground storage applies more to natural gas
producers, supply aggregators and marketers. Storage provides a physical tool in which
to store volumes of gas seeking future arbitrage opportunities and is thus one of the
tools that balance the value of gas from day to day, week to week and month to month.
In addition, storage can be used as a physical balancing tool for pipeline system
integrity and other applications. Natural gas storage, ample indigenous gas resources
and a flexible pipeline grid help to make the natural gas system work efficiently in the
United States. :

Mexico-United States Natural Gas Trade

Many people know that Mexico is a player in world il markets. The country also has
significant natural gas reserves. However, those reserves are not necessarily located
* near demand centers. In fact, one area with concentrated demand for natural gas in
Mexico is the border area with the United States where industries and power generators
use natural gas routinely. That geographic proximity has made for a robust energy trade
at the border and one that is the opposite of that shared with Canada.

The Energy Information Administration reports annual data on the U.S/Mexico
natural gas trade for the years 1973-2008. Except for the five-year period 1980-1984,
the United States has actually been a net exporter of gas to Mexico and that net volume
has been about one Bcef per day since 2003. That relationship may very well continue
although the construction of two LNG receiving terminals may influence the future.
Import terminals have been constructed at Altamira on the east coast (Atlantic-
Caribbean trade) and Costa Azul on the west coast of Baja California (Pacific trade) —
both, of which, have added diversity to Mexico's gas supply picture.

Synthetic Natural Gas

Creating synthetic or substitute natural gas (SNG) from coal is not a new idea. Town
gas supplies before the era of interstate pipelines were created from various -
hydrocarbons and coal more than a century ago. However, concerns about cleaning
coal used for power generation in a carbon constrained energy economy have renewed
interest in some synthetic gas applications. In some cases, gases created using a
chosen technology might be immediately used to generate power, while in other cases it
might be used as feedstock in an industrial process, or might even be converted to
pipeline quality gas.

The Energy lnformation Administration now attributes about 60 Bcf per year of
natural gas supply to SNG origins in its long-term outlook. That is about 170 million
cubic feet per day and as such is a minor part of total domestic gas supply. But again,
like so many other technologies, gas produced synthetically can be an important local
supply source and adds more than just more molecules to the picture. It can be an
environmental enhancement and can produce products (other than a synthetic methane
stream) that produce economic value. :
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lll. Pipeline Imports-Canada

Canada is the third-largest producer of natural gas in the world (behind the United
States and the Russian Federation), producing about 12.5 Bef per day, which is less
than one-quarter of daily U.S. production. In recent years about half (5-9 bcf per day) of
Canadian production has been exported to the United States, making pipeline supplies
of natural gas from Canada the largest source of gas to U.S. consumers outside of that
provided by U.S. producers.

FIGURE 6

Net U.S. Pipeline Imports from Canada
January 1-December 31, 2009
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As shown in Figure 6, exports of natural gas to the U.S. from Canada fluctuate. For -
example, during the winter months of early 2009, daily volumes approximated as much
as 8 bcf per day and were used to meet winter heating loads, while similar summer
volumes may have been directed to U.S. underground storage fields and power
generators. However, with domestic supplies abundant and at relatively low cost,
Canadian gas can be squeezed out of the U.S. market, particularly when demand
requirements are low. That certainly occurred in 2009 with the reduction in domestic
economic activity and lower levels of natural gas demand from the industrial sector in
the United States. Peak daily pipeline imports from Canada that had been .10 Bef per
day in 2008 dropped to about 8 bcf per day (occasionally peaking at 9 bef) and daily
import volumes during the swing months for gas demand fell as low as 5 bef per day,
primarily because the gas just wasn't needed.
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Most Canadian gas supply destined for the United States originates in the Western
Sedimentary Basin, which is centered in Alberta and British Columbia. Natural gas is
also produced in Saskatchewan, as well as minor amounts in other provinces. However,
as natural gas production and proved reserves have grown in the United States during
the past several years, they have falten in Canada. Proved reserves in Canada at about
60 tcf are only about a quarter of that identified in the United States. Yet Canada
remains a critical supplier of natural gas to the U.S. Pacific Northwest, Midwest and
New England. Even a new LNG import terminal, Canaport, in eastern Canada (New
Brunswick) serves U.S. markets through emstlng pipeline infrastructure.

With that said, many analysts view the future contribution of Canadian gas supply to
U.S. markets as one destined to decline. In fact, the Energy Information Administration’s
Annual Energy Qutlook 2010-2035 reduces all pipeline imports of natural gas in the
United States by about two-thirds to 3 bef per day or less by 2020. This outlook is not
universally held and changes with new policy developments, as well as economic
issues. However, the reasons for this view most often cited are declining Canadian
natural gas production and burgeoning requirements for home grown gas supply in
Canada, including natural gas for cleaner power generation and thermal requirements
associated with bitumen extraction and processing from oil sands in western Canada.

Might there be something that counteracts this anticipated trend? As with the United
States, natural gas producers in Canada are investigating the potential of shales to
produce economic quantities of natural gas utilizing evolving technologies. Canada’s
National Energy Board (NEB) has published a primer, which concludes that significant
shale-gas potential may exist in traditional producing areas such as , Alberta, British
Columbia and Saskatchewan but aiso in onshore areas lesser known for cil and gas
production including Quebec, Nova Scotia and New Brunswick. The NEB points to the
possibility of 1,000 tcf of gas in place and guesses that 20 percent may be recoverable
— all the while noting that any estimates today are highly speculative until more work is
done.

IV. Liquefied Natural Gas

The third major source of natural gas supply for the U.S. pipeline grid is imported
liquefied natural gas or LNG. Some local gas utilities create LNG from pipeline supplies
during the summer months, store it then inject it at peak periods to meet the most
critical moments of natural gas demand — often lasting only days or even hours. These
peak-shaving facilities are not the focus of this discussion. Instead, this paper examines
the capacity for receiving shipments of LNG, which originate in countries such as
Trinidad and Tobago, Nigeria, Norway, Qatar, Egypt and others and land at import
terminals located in the Gulf of Mexico region or the Atlantic coast of the United States.

Figure 7 shows the location of the import facilities currently operating in the United
States, as well as operational import terminals in Canada and Mexico. The majority of
import capacity is centered in onshore facilities where LNG is unloaded from ships,
stored in onshore tanks and ultimately vaporized and injected into the domestic pipeline
grid. Two offshore unloading facilities are also part of the mix with one located in the
Gulf of Mexico and another offshore of Boston, Massachusetts. Together these U.S.
facilities account for more than 13 bef per day of import capacity. Those import
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terminals located in Mexico and Canada that may serve, in part, regional U.S. markets
add another 2.7 bcf per day to North American import capacity. Having said that, total
U. S. LNG import capacity is currently only being used at a rate of 25 percent or less on
most days.

For most of 2009 about 1 bef per day of LNG was received, vaporized and placed
into the pipeline grid in the United States. That means that LNG accounts for about two
percent of daily U.S. gas supply. The strongest LNG import year to date was 2007 when
780 bcf of LNG was imported. During that year the largest daily import volumes
occurred during the summer (gas essentially going to power generation or to storage)
and totaled 3 per day. By any measure these numbers indicate that U.S. LNG import
capacity is underutilized.

FIGURE 7

North American LNG Terminals
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us.
A Evereth, MA: 1,035 Befd (SUEZ LMG - DOMAC)

B. Cove Point, MD ¢ 1.0 Bcfd {Dominion - Cove Point LNG)
€. Elba Island, GA = 1.2 Bcid () Puso - Southern LNG)
= D. Lalm Chirles, LA : 2,1 Bcfd (Southerr Union = Trunkline
% K E. Gulf of Mexico: 0.5 Bcfd. (Gulf Geteway Enargy Bridge -
Excebesate Enargy)
A F. Oifshore Boston: 0.8 Bcfd, (Northeast Gateway- Excelerate
Energy)

G. Freeport, TXi L5 Bofd, (Cheniere/Froeport LNG Dev.)

H. Sabine, LA: 2.6 Bcfd {Sebirne Duss Cheniere LNG)
1. Cove Point, MD 1 0.8 Bcfd {Dominion — Expension)*

C 3. Hackberry, LA: 1.8 Bcfd {Cameion LNG - Semprs Enargy)

Canada
K. SL Johns, NB: 1.0 Bcfd, {Canaport - Irvin ONF)

L. Aihmira, Tamaulipas: 0.7 Bofd, {Shel/Totsd/Mitsui)
L s Jurisdiction M. Baja California, MX: 1.0 Bcfd, (Sempra}
) ferc

As of July 29, 2009 O US Coust Guard

Note: There is a0 evatmg dmport terminal in Pucuries, PR, [t dows not apcer on
Pag mmad s £ a1 Sarve o SiTect debvaries .0 the Loswy A5 U5, stades,

Office of Energy Projects

Source: Federal Energy Regulatory Commission

Whether or not it is more fully utilized depends on many factors. Estimates of world
LNG liquefaction (supply) capacity, today, place the volume at about 800 bcf per month.
That number is expected to reach 950 bcf per month by March 2010. With so much
unused impoit capacity in the United States and with the largest underground storage
system in the world, analysts often point to North America as a potential place of last
resort for LNG suppliers and it may be so. However, that dumping ground scenario has
not materialized in recent years as requirements for LNG in Asia and European markets
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has absorbed available supplies for a myriad of reasons and often at higher selling
prices than could have been obtained at Henry Hub.

Domestic LNG facilities are being used in other ways, however. One facility in the
"‘Cook Inlet area of Alaska has been exporting about 60 Bcf per year (a small volume in
the scheme of U.S. gas supply) to countries in the Pacific basin for decades. In addition,
recently constructed facilities like that at Freeport, Texas have received approval from
the Federal Energy Regulatory Commission to accept LNG import volumes, store the
LNG in the facility tanks then reload the LNG on ships for export depending on market
conditions.

V. Other Natural Gas Sources

The prior sections of this report have touched on the most prominent sources of
natural gas in the United States, today. But, as is so often the case, there are others in
the market and in waiting. For the most part, these sources of gas account for small
volumes of gas. However, they can be important locally from an economic standpoint,
as well as responsible environmental policy. In the here-and-now, the most visible
alternative to the gas sources previously described is bio-methane.

Bio-Methane

Renewable gas, biogas or bio-methane are descnptors for methane-based gas that
may be produced from anaerobic bacteria digestion or the gasification of biomass.
Sources of biogas, therefore, may be human and animal waste, landfills, wood and
other possible biomass products. It is not synthetic natural gas (SNG) made from coal,
nor is it the gas stream created by chemical processes where organic material is added
to gasifiers in a technology such as integrated gaSIF ication and combined cycle (IGCC).
It is gas reflecting organic origins often from sulbstances considered renewable.

Biogas and bio-methane (essentially cleaned biogas) are used in various
applications around the world, including as a fuel source (from landfills or digesters) for
onsite electricity generation or collected and compressed for transportation fuel (fleet
applications). Used locally, at a dairy farm or other agricultural site or landfill, biogas can
be an important source of electricity supply and gas for lighting or other processes and
can add to the economic welfare of the aforementioned operations. With that said and
given its source diversity, a stream of biogas may contain not only methane but, also,
carbon dioxide and small amounts of nitrogen, ammonia, hydrogen, suifur dioxide and
even hydrogen sulfide. In many cases the gas mixture must be cleaned to be used in
other applications.

So how much can bio-methane contribute to energy needs in the United States? The
Energy Information Administration reported that landfill and municipal solid waste
accounted for about .312 quadrillion btus (quads) of energy to consumers in 2004.
Almost all (.308) went to electric power generatlon In addition, a 1998 Department of
Energy study estimated that as much as 1.25 quads of bio-energy could be captured
and used in the United States. That energy value represents about six percent of
current U.S. natural gas consumption — not an insignificant volume. The Gas
Technology Institute (GTI) has recently published data indicating that the manure from
the nine million dairy cattle in the United States could potentially produce sufficient
methane to meet one percent of total U.S. consumption of natural gas.
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Beyond just the energy value, other issues make capturing and using bio-methane
attractive, particularly in an environment of climate change and carbon remediation
strategies. Methane is a major greenhouse gas if it escapes to the atmosphere. Many
current disposal practices for slurry and food residues cause methane to be released
through natural processes. Anaerobic digestion (AD) exploits this process so the gas
can be used as a fuel. A well-managed AD scheme may aim to maximize methane
generation, but not release any gas to the atmosphere, thereby reducing overall
emissions.

When burning bio-methane, for example, to generate electricity, each unit of
methane has 21 times the global warming potential of carbon dioxide. During the
process, 21 units of GHG ‘are eliminated and 1 unit is created for each unit of methane
that is captured and combusted, creating an overall net gain of 20 units. This benefit will
occur as long as the methane is combusted—whether the biogas is flared, used to
generate electricity, or upgraded to bio-methane and then combusted to produce
energy. This benefit is in addition to the benefit when energy created by this renewable
fuel replaces energy created by combusting a fossil fuel.

Methane Hydrates

Methane hydrates are purposely not dlscussed in any detail in this report primarily
because the gas supply focus of the analysis is in the here-and-now. Methane hydrates
(or essentially ice crystals that have captured methane molecules usually of some
biogenic origin within the ice matrix) exist in many areas of the world. Shallow
sediments at ocean bottom along continental margins in North America, for example,
are thought to contain thousands of tcf of methane potential. For the most part,
recovering this gas resource asset is a technology and economic challenge yet to be
overcome. Sediments on the North Slope of Alaska also contain methane hydrates and
may be producible using known drilling technologies, according to the United States
Geological Survey, but the reglon lacks pipeline infrastructure for moving the methane
to markets.

Even with research opportunities, it seems unlikely that hydrates will play a
significant role in U.S. gas supply within the next decade or so.

VIi. Conclusions

< The American Gas Association believes firmly that natural gas is not only a bridge to
a cleaner energy future but is one of the solutions to a sustained, secure energy future
for the United States and its natural gas customers. That point of view is supported by
an abundant resource base, critical technology development applied to natural gas
extraction, as well as burner tips, infrastructure investment in pipeline transportation and
storage and the fundamental fact that among fossil fuels natural gas emits the least
carbon dioxide when burned.

Currently, natural gas is supplied and consumed at a level of about 22-23 quadrillion
btus per year (a quad-is roughly the same as 1 tcf). The Energy Information
Administration’s (US Department of Energy) 2010-2035 long-term outlook places -
natural gas consumption in the United States at only slightly more than 25 quadirillion
btus per annum by 2035 (see Figure 8). With that said, EIA outlooks are based on
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current law and as such (at this time) do not reflect aggressive measures to reduce
greenhouse gas emissions.

Whether or not this accurately portrays the future is questionable. If new laws or
regulations are put in place in the United States aimed primarily at reducing carbon
emissions, then many analysts believe that natural gas consumption will significantly
increase in the foreseeable future. Most point to cleaner technology for power
generation and with that come the potential for new gas-fired generation or gas-fired
generation used to back up renewable generation projects such as wind and solar
applications. Since no overt carbon reduction strategy is currently law, it is just a guess
as to how gas demand might grow in a carbon constrained world and there is significant

disagreement.

FIGURE 8

U.S. Natural Gas Consumption by Sector
(EIA, AEO 2010-2035 Reference Case)
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With that said, the purpose of this paper has been to review natural gas sources and
answer the question — can U.S. natural gas supply sources meet a growing market for
natural gas no matter the origin of the demand? The simple answer is yes and is
supported by the prior discussions regarding natural gas supply sources.
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For example, on paper a 3 Tcf per year increase in current natural gas consumption
{(an incremental volume sometimes cited when examining various climate change
legislation scenarios) is about 8 Bcf per day more than the 64 per day (on average)
currently supplied into the U.S. market, today. Could that incremental demand be met?
Many analysts believe that new shale-gas production could easily meet that target
alone. Indeed, current.unused LNG capacity could meet that volume requirement on its
own, also. The implementation of an arctic natural gas pipeline to the North American
grid could meet half of that requirement. Incremental commercial, industrial or farm
requirements for gas or electricity on a local basis could be met with bio-methane, which
might even improve the environmental impacts of energy consumption in those
localities. The fact is that there are numerous sources of natural gas supply still
available to the market or potentially available to meet new incremental demand- they
are not pie-in-the-sky. .

Clearly there are other issues to consider beyond the simplicity of more gas supply
potential. Not knowing the federal policy regarding carbon remediation is an issue that
will ultimately be resoived but will take time — not only for the policy development but for
implementation. Impacts on natural gas acquisition prices are likely to be uneven in the
short-term, even in a well supplied market, if there is a sudden demand for more natural
gas. Supply-side or upstream investment, if directed primarily toward unconventional
gas shales, may cut into sustaining production from other in-the-ground sources of
natural gas. All of these questions can be asked and examined.

However, this summary review of natural gas supply in the United States and North
America, in general, clearly points to a sense of optimism regarding supply potential.
Heroic assumptions are few with the facts pointing to a diverse, versatile and
competitive energy source (in natural gas) poised to meet existing and incremental
future demands whether that be for residential, commercial, industrial, power generation
or transportation applications.

Copyright © 2010 by the American Gas Association. All rights reserved.

In issuing and making this publication avaiiable, AGA is not undertaking to render professional or
other services for or on behalf of any person or entity. Nor is AGA undertaking to perform any duty
owed by any person or entity to someone else. Anyone using this document should rely on his or
her own independent judgment or, as appropriate, seek the advice of a competent professional in
determining the exercise of reasonable care in any given circumstances. The statements in this
publication are for general information and represent an unaudited compilation of statistical
information that could contain coding or processing errors. AGA makes no warranties, express or
implied, nor representations about the accuracy of the information in the publication or its
appropriateness for any given purpose or situation.

Information on the topics covered by this publication may be available from other sources, which
the user may wish to consult for additional views or information not covered by this publication.
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1. INTRODUCTION

Synapse has prepared a 2008 CQO; price forecast for use in Integrated Resource
Planning {IRP) and other electricity resource planning analyses. The 2008 Synapse Low
CO, Price Forecast starts at $10/ton’ in 2013, in 2007 dollars, and increases to
approximately $23/ton in 2030. This represents a $15/ton levelized price over the period
2013-2030, in 2007 dollars. The 2008 Synapse High CO; Price Forecast starts at $30/ton
in 2013, in 2007 dollars, and rises to approximately $68/ton in 2030. This High Forecast
represents a $45/ton levelized price aver the period 2013-2030, also in 2007 dollars.
Synapse also has prepared a Mid CO, Price Forecast that starts close to the low case, at
$15/ton in 2013 in 2007 dollars, but then climbs to $53/ton by 2030. The levelized cost of
this mid CO, price forecast is $30/on in 2007 dollars.

In 2008, Synapse developed a set of CO; price forecasts for use in IRP and other
electricity resource planning analyses.Z Those forecasts ranged from a low of $10.23
levelized over the years 2013-2030, to a high of $37.11 levelized over the same pericd
(all in.2007 dollars).

Significant developments in the past two years led Synapse to re-examine and revise its
2006 CO, price forecasts to ensure that these forecasts reflect an appropriate level of
financial risk associated with greenhouse gas emissions. Most importantly, the political
support for serious climate change legislation has expanded significantly in Federal and
State governments, as well as in the public at large, as the scientific evidence of climate
change has become more certain. Concurrently, the new greenhouse gas regulation bills
under consideration in the 110th U.S. Congress contain emissions reductions that are
significantly more stringent than would have been required by proposals introduced in

. earlier years. Moreover, an increasing number of states have adopted policies, either

individually and/or as members of regional coalitions, to reduce greenhouse gas
emissions. |n addition, in the past two years, additional information has been developed
regarding technology innovations in the areas of renewables, energy efficiency, and
carbon capture and sequestration, leading to greater clarity about the cost of emissions
mitigation; however, cost estimates for many of these technologies are still in the early
stages. Taken together these developments lead to higher financial risks associated with
future greenhouse gas emissions and justify the use of higher projected CO; emissions

Throughout this paper, emission allowance prices are quoted in dollars per ton. This should be
interpreted as dollars per short ton of CO,. Prices in the ecenomig literature and in international
trading are often quoted in dollars per metric ton of CO: or dollars per metric ton of carbon, but the
units we use are more typical of US carbon pricing schemes.

CO; price: Carbon dioxide (CO-) is one of a cohort of six gases known to contribute to the atmospheric
greenhouse effect which are collectively called greenhouse gases, or GHG. Mast of the policies being
designed at state, federal, and international levels propose to limit emisgions of CO, as well as methane
{CH.), and nitrous oxide (NzO), amongst others. Although these other gases are more potent greenhouse
gases than CO,. carbon dicxide is far more abundant and is the primary greenhouse gas emitted as a
result of fossil fuel combustion. The “allowance price” is the price to emit one unit of CO,, or more
precisely, quantity of GHG equivalent to the 100-year global warming potential of one unit of CO,. In
shorthand and for simplicity, we refer to the “allowance price to emit one short ton of carbon dicxide
equivalent greenhouse gas” as the “CQ; price”.
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allowance prices in electricity resource planning and selection for the period 2013 to
2030.

As discussed in our earlier carbon price reports, we conclude that federal regulation of
greenhouse gas emissions is certain. However, the costs of any program will be affected
by important details that are still uncertain, such as the timing, goals, and design of the
program that will ultimately be adopted and implemented. Therefore, it is critical to
consider a reasonable range of CO, emissions allowance prices in resource planning to
achieve decisions that are robust in an uncertain future just as resource planners
normally consider a range of fuel prices. For this reason, we provide high, low and mid
CO; allowance price forecasts.

This report discusses the specific factors and develbpments that we have considered in
re-examining and revising the Synapse forecast of CO, prices for use in resource
planning and selection. In general, our CO- price forecasts are based on:

1. Our review of the current political conditions in the U.S. concerning the
" issue of climate change and responses thereto,

2. The results of publicly available modeling analyses of greenhouse gas
regulatory proposals in the current U.S. Congress;

3. The ranges of CO, prices used by utility regulatory commissions and
utilities in electric resource planning; '

4. Our review of the estimated costs for technological solutions to electric
sector carbon emissions such as energy efficiency, renewable
resources, nuclear power, and carbon capture and sequestration;

5. Our work experience and professional judgment on global climate
change and elfectric resource planning issues.
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2. NEW DEVELOPMENTS SINCE THE SPRING OF
2006

The most significant new developments since Synapse released its original CO; price
forecasts in the spring of 2006 include the following:

Increasing Evidence of Climate Change

The Intergovernmental Panel on Climate Change (IPCC) released the IPCC Fourth
Assessment Report, in 2007.% This report, a consensus document reflecting the views of
hundreds of the world's top climate scientists, concluded in far stronger language than
‘had any previous version that the climate of the Earih has been, and will continue to be,
adversely affected by human-induced climate change. The report noted that “warming of
the climate system is unequivocal’, and that “Observational evidence from all continents
and most oceans shows that many natural systems are being affected by regional climate
changes, particularly temperature in¢creases.” The report documents ingreases in both
surface temperature and sea level, as well as reductions in snow cover, that result
directly from human activities. Finally, the report notes that “Continued GHG emissions at
or above current rates would cause further warming and induce many changes in the
global climate system during the 21st century that would very likely be larger than those
observed during the 20" century.”

The IPCC report, and numerous related scientific studies and reports, continue to
corroborate and strengthen a consistent message: while uncertainties remain in the
nature and timing of certain specific impacts of climate change, human-caused climate
change Is now established beyond any credible scientific doubt. The social and economic
costs of climate change will be large and detrimental to societies all over the world,
although those in less-developed regions are more likely to suffer greater damages in the
short term. Importantly, the expected damages and costs associated with climate change
rise with increasing levels of greenhouse gases in the atmosphere, as do the risks of
crossing dangerous thresholds into cataclysmic impacts, such as the loss of the largest
Antarctic glaciers and the resulting inundation of coastal regions around the world.
Actions taken by governments and societies today wilt make an enormous difference in
the ultimate economic and societal costs and dislocations associated with climate
change.

Increased Political Support for Serious Government Action on
Climate Change

A number of developments demonstrate growing political support for, and anticipation of,
serious action by federal and state governments in the U.S. to mitigate climate change.
These developments include:

+ Bipartisan support for climate change legislation — Senators and representatives
of both major parties support the climate change iegislation introduced in the

3 http:/fwww.ipee.ch/
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current Congress, and the presumptive nominees for President from both major
parties also support some form of aggressive climate change legisiation.

Carbon Principles issued by three leading financial institutions — Citi, JPMorgan
Chase, and Morgan Stanley developed climate change guidelines for advisors
and lenders to power companies in the United States. These Principies create an
approach to evaluating and addressing carbon risks in the financing of electric
power projects.’ Several other financial institutions, such as Bank of America and
Credit Suisse, have adopted the Principles.

Stadte and Regional Actions to reduce greenhouse gas emissions — More than 30
states have developed or are developing climate change plans. Some states, like
California, Montana, Oregon and Washington, have adopted explicit performance
based standards regarding long-term investments in baseload generation. The
California Energy Commission requires that new investments in baseload
generation comply with a standard of 1,100 Ibs of CO, per MWh. The Northeast
states are implementing a regional cap on carbon emissions. States in the upper
Midwest and the West are also acting regionally to address CO, emissions. As of
Dec. 2007, 25 states had adopted Renewable Portfolic Standards that require
certain percentages of energy consumption be supplied by renewable resources.

Judicial decisicns regarding greenhouse gases— In April 2007, the U.S. Supreme
Court found in Massachusetts v. EPA that CO; is an air pollutant under the Clean
Air Act.5 For this reason the EPA has statutory authority to regulate emissions of
CO.. The court found that EPA’s refusal to do so or to provide a reasonable
explanation of why it could not regulate was arbitrary, capricious and otherwise
not in accordance with law. The Supreme Court also found that the “harms
associated with climate change are serious and well recognized."

A state court in Georgia has subsequently ruled that an air permit cannot be
issued for a new coal-fired power plant without CO, emission limitations based
on a Best Available Control Technology (‘BACT”) analysis.®

Increasingly stringent federal legislative proposals that would require much more
substantial reductions in greenhouse gas emissions than the proposals
introduced in earlier sessions of Congress (see below).

A 2007 resolution adopted by the National Association of Regulatory Utility
Commissioners (NARUC) encouraged utility requirements to "assess and
incorporate carbon-related risks in their planning and decision-making
processes.” :

h

Carbon Principles adopted February 8, 2008. For more information see:
hitp:/iwww.carbonprinciples.com/

127 S. Ct. 1438 (2007)

Friends of ihe Chattahoochie, Inc. and Sierra Club v. Dr, Carol Couch, Direct Environmental
Protection Division, Georgia Department of Natural Resources and Longleal Energy Associales,
LLC, Final Order in the Superior Court of Fulton County, State of Georgia, Docket No.

2008CV 146398, issued on June 30, 2008.

NARUC, Resolution on State Regulatory Policies Toward Climate Change, adopted November
2007.
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Federal Legislative Proposals

To date, the U.S. government has not required greenhouse gas emission reductions in
the private sector. However, a number of legislative initiatives for mandatory emissions
reduction proposals have been introduced in Congress. These proposals establish
carbon dioxide emission trajectories below the projected business-as-usual emission

- frajectories, and they generally rely on market-based mechanisms, such as cap and trade
programs, for achieving the targets. The proposals also include various provisions to spur
technology innovation, as well as various details pertaining to offsets, allowance
allocation, “safety valve” maximum allowance prices and other issues. The major federal
proposals that would require greenhouse gas emission reductions that had been
submitted in the 110" U.S. Congress are summarized in Table 1 below.
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Table 1. Summary of Mandatory Emissions Targets in Proposals
Discussed in the current U.S. Congress
Proposed
National Title or Year
Policy Description Proposed Emission Targets Sectors Covered
« 2006 level by 2011
Feinstein- Electric Utilit ) = 2001 level by 2015 .
Carper 5.317 Trf::e Agt y Cap 2007 » 1%/year reduction from 2016-2019 | Electricity sector
= 1.5%/year reduction starting in
2020 )
= 2010 level from 2010-2019
K S = 1990 level from 2020-2029
erry-Snowe | Global Warming = 2.5%/year reductions from 2020- .
5.485 Reduction Act 2007 2029 . Economy-wide
= 3.5%/year reduction from 2030-
2050
. = 65% below 2000 level in 2050
McCain- R _ » 2004 level in 2012

h Climate Stewardship » 1990 level in 2020 i

é'_i‘;%’"‘a" and Innovation Act 2007 » 20% below 1890 levei in 2030 Eoonormy-wide
» 60% below 1990 level in 2050
= 2%lyear reduction from 2010 to

Global Warmin 2020
g%nodgers-soxer Pollution Redugtion 2007 » 1990 level in 2020 - Economy-wide
- Act » 27% below 1990 level in 2030 .
= 53% below 1990 level in 2040
= 80% below 1990 level in 2050
= Cap at 2006 level by 2012
. . = 1%/year reduction from 2013-2020

Olver, et al Climate Stewardship 2007 - a%lyear reduction from 2021-2030 US national

HR 620 Act « 5%/year reduction from 2031-2050
« equivalent to 70% below 1990

level by 2050

v 2012 levels in 2012

. * 2006 levels in 2020

Bingaman-— Low Carbon o
2007 * 1990 levels by 2030 Economy-wide
gae%gr Economy Act « President may set further goals y
) >60% below 2006 levels by 2050
contingent upon international effort

U.S. electric
Lieberman- America's Climate » 2005 level in 2012 power,
Warner Security Act 2007 * 1990 level in 2020 transportation, and
5. .21¢ * 65% below 1990 level in 2050 manufacturing

sources.
Boxer- .

. Substitute for S. = 4% below 2005 level in 2012 .
I‘;;,eat:ﬁ;Tan' 2191 2008 * 19% below 2005 level in 2020 Economy-wide
S. 3036 = 71% below 2005 level in 2050
Markey The Investing in . » 2005 level in 2012
HR. 6186 Cfimate Action and 2008 = 20% below 2005 level by 2020 Economy-wide

Protection Act

= 80% below 2005 levet by 2050

The emissions levels that would be mandated by these bills that are shown in Figure 1
below, reproduced from a recent World Resources Institute analysis.®

Version as of June 2008, available at hitp://pdf.wri.org/usclimatetargets_2008-06-18.pdf.
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Each of the major legislative proposals that have been introduced in the 110" Congress
would require far more substantial reductions in greenhouse gas emissions than would
have been required by the proposals that had been intreduced in Congress by the spring
of 2006. For example, Figure 2 compares the emissions caps that would have been
required by Senate Bill S. 2028 in the 109™ Congress with the emissions levels that
would be mandated under Senate Bills S. 2191 and S. 3036.

Figure 1: Comparison of Legislative Climate Change Targets in the
Current 110™ U.S. Congress

Comparison of Legislative Climate Change Targets

oo T ~ inthe 110™ Congress, 1990-2050
10000 [ ) As of June 5,2008

Business as usual

9000 [
Binganian :\w.-,clo:t
| {wvfy prites L]
8000 o porlenlial tsshactions
B v en]dnetlaly
7000 grobinin

Histarical emissions PRRTTIN TR e ) e |

6000 [ Listneptian MeCali
| Clvad -4dichrest
5000 Barxer-11abwaniare Wane
4000 [ " ooy
Iralhjess
3000 I~ Kelry«Simave
2000 - P‘-"Il'|':.:ll?ﬂ1irnl|--|I|.| LT
| . |l.':llillli:::n|[||ﬂ||-'ll.ll','
1000 .‘;-ll!hllil'\dhhl'l
Lo gyt ety vip v il ee i il o g pd iy prypprtieiipiil (/e chcull breahed
0 Waximan, hislee
1990 2000 2010 2020 2030 2040 2050

o, ) : -y e Dot fulldiscussion ol undetlying methodohsgy, assutnptions and wedetenges,
. $ WORLIE RESOURCES INSTITUTE phease soe It fwwasrorg/usclimatitaraets. WAL does not endorse any
ol these bills. This anabysis is intended 1o Laitly and accurately compuan- explicit
catbon vaps in Congiessiond climate proposals and uses undedying deta that
muy ditfer iomathes analyses. Price caps, clicult Breakers and other cost-
containment mechanisnes contalped In Sanwe bills inay alkw cmissions 10
clewiate- lroen the pathways depicted in This analysls,


http://'MltltkilMll.il
http://www.wtLoniAiM;%7cipvm%5eiin%7ci%7di
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. Figure 2: Historical Comparison of Legisiative Climate Change
Proposals in U.S. Congress
Historical Comparison of Legislative Climate Change
11000 [~ Targets Considered by the U.S.Senate
. As of June 4,2008
10000 |
5000 Business as usual
N 8000 1 McCain-Lieberman _—
Q 108th Congress: Amendment
w7000 1 073105139
' g Historical emissions lO:t_‘lacll.gw}:g';?s:hlwntI|rwlu
e e000 [ o
Y .
g s S e —
= 4000 [~ Fo ey
g pwolicies
s 3000 y
— iy
2000 . melul reldl-ncliof\s
1000 I;:;;j:e:nm emenlary
0 L1l et i iy e i pirriinaqdeiereliqteteriiiiorppnirrgprgaprearpiriagen
1990 2000 2010 . 2020 2030 2040 2050

For a full discussion of underlying mathedology, assumptions and references,

please see httpy/{www.wri.orgfusclimaterargets. WRI does not endorse any

of Lhese bills, This analysis is intended to fairly ind dccurately compare explicit
tarbon ¢aps in Congressional climate proposals ancl (ses underlying data thar
may differ from other analyses.

It is uncertain which, if any, of the specific climate change bills that have been introduced
to date in the Congress will be adopted. The general trend is clear, however, and it would
be a mistake to ignore it in long-term decisions concerning electric resources: over time
the proposals in Congress are becoming more stringent as evidence of climate change
accumulates and as the political support for serious governmental action grows.

-10-
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3. FACTORS THAT INFLUENCE CO; PRICES

A large number of modeling analyses have been undertaken to evaluate the CO,
allowance prices that would result from the major climate change bills introduced in the
current Congress. It is not possible to compare the results of all of these analyses directly
because the specific models and the key assumptions vary. However, the results of these
analyses do provide important insights into the ranges of possible future CO; allowance
prices under a range of potential scenarios.

These analyses included the following:

. The Energy Information Administration of the U.S. Department of Energy"s
(*EIA™) assessment of the Energy Markef and Economic Impacts of S. 280, the
Climate Stewardship and Innovation Act of 2007 (July 2007).°

. The Cctober 2007 Supplement to the EIA's assessment of the Energy Market
and Economic Impacts of S. 280, the Climate Stewardship and Innovation Act of
2007."

. The ElA’s assessment of the Energy Market and Economic Impacis of S. 1766,
the Low Carbon Economy Act of 2007 (January 2008)."

. The EIA’s assessment of the Energy Market and Economic Impacts of 8. 2181,
the Lieberman-Warner Climate Security Act of 2007 (April 2008).1

) The U.S. Environmental Protection Agency's ("EPA") Analysis of the Climate
Stewardship and Innovation Act of 2007 - S. 280 in 110" Congress (July
2007)."

. The EPA's Analysis of the Low Carbon Economy Act of 2007 - S. 1766 in 110"
Congress {January 2008)."

. The EPA’s Analysis of the Lieberman-Wamer Climate Security Act of 2008 - S.

2191 in 110" Congress (March 2008)."

. Assessment of U.S. Cap-and-Trade Proposals by the Joint Program at the
Massachusetts Institute of Technology (“MIT”) on the Science and Policy of
Global Change (April 2007).'

. Analysis of the Cap and Trade Fealures of the Lieberman-Warner Climate
Security Act — S. 2191 by the Joint Program at MIT on the Science and Policy of
Global Change (April 2008)."

Available at hitp://www.eia.doe.gov/oiaffservicerpt/csia/pdf/sroiaf(2007)04.pdf.
Available at hitp:/iwww eia.doe goviviafiservicerpt/biv/pdf/is280_1007 pdf

Available at hitp://www eia.doe.gov/olaffservicerplicealpdf/sroiaf(2007)06. pdf
Available at hitp://www.eia.doe.gov/oiaf/servicerpt/s2191/pdf/sroiaf{2008)01.pdf.
Available at http://www.epa.gov/climatechange/economics/economicanalyses. himl.
Available at hitp://www.epa.goviclimatechange/economics/economicanalyses.html.
Available at http://www.epa.gov/climatechange/economics/economicanalyses.html.
Available at hitp://iweb.mit.edu/globalchange/www/MITJPSPGC_Rpt146.pdf
Available at hitp://mit.edu/globalchange/www/MITJPSPGC_Rpt146_AppendixD.pdf.

10
1
12
13
14
15
16
17
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. The Lieberman-Warner America’s Climate Security Act: A Preliminary
Assessment of Potential Economic Impacts, prepared by the Nicholas Institute
for Environmental Policy Solutions, Duke University and RT! International,
(October 2007)"® '

. U.8. Technology Choices, Costs and Opportunities under the Lieberman-Wamer
Climate Security Act: Assessing Compliance Palhways, prepared by the
International Resources Group for the Natural Resources Defense Council,
NRDC (May 2008)"

. The Lieberman-Warner Climate Securify Act — 8. 2191, Modeling Resuits from
' the National Energy Modeling System — Preliminary Resuits, Clean Air Task
Force, (January 2008).%

. Economic Analysis of the Lieberman-Wamer Climate Security Act of 2007 Using
CRA's MRN-NEEM Model, CRA International, (April 2008).'
o Analysis of the Lieberman-Warner Climate Security Act (S. 2191) using the

National Energy Modeling System (NEMS/ACCF/NAM), a report by the American
Council for Capital Formation and the Natio_nal Association of Manufacturers,
NMA, (March 2008).%

The results of these and other analyses show that there are a number of factors that affect
' projections of allowance prices under federal greenhouse gas regulation. These include:;
the base case emissions forecast; the reduction targets in each proposal; whether
complementary policies such as aggressive investments in energy efficiency and
renewable energy are implemented, independent of the emissions allowance market; the
policy implementation timeline; program flexibility regarding emissions offsets {perhaps
international) and allowance banking; assumptions about technological progress; the
presence or absence of a “safety valve” price; and emissions co-benefits.?® -

Based on our review of the more than 75 scenarios examined in the modeling analyses’
listed above we conclude that:

1. Other things being equal, more aggressive emissions reductions will lead to
higher allowance prices than less aggressive emissions reductions.

2. Greater program flexibility decreases the expected allowance prices,
while less flexibility increases prices. This flexibility can be achieved
through increasing the percentage of emissions that can be offset, by
allowing banking of allowances or by allowing international trading.**

18
19
20
21
22
23

Available at hitp://'www.nicholas.duke.edufinstitute’econsummary.pdf

Available at http://docs.nrdc.org/globalwarming/glo_08051401A.pdf

Available al http://lieberman.senate.gov/documents/catfiwcsa.pdf .

Available al hitp://www.nma.org/pdf/040808_crai_presentation.pdf ....

Available at hitp://www.accf.org/pdf/NAMHullstudy031208.pdf.

Discussed in more detail in Climate Change and Power: Carbon Dioxide Emissions Costs and
Elgctricity Resource Planning Synapse Energy Economics, May 2006

One drawback to programs with higher flexibility is that they are much more complex to administer,
monitor, and verify. Emissions reductions must be credited only once, and offsets and trades must
be associated with verifiable actions 1o reduce atmospheric CO,. A generally accepted standard is
the “five-point” test: “at a minimum, eligible offsets shall consist of actions that are real, surplus,

24
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3. The rate of improvement in emissions mitigation technology is a crucial
assumption in predicting future emissions costs. For CO,, looming
questions include the future feasibility and cost of carbon capture and
sequestration, and cost improvements in integrating carbon-free
generation technologies. Improvements in the efficiency of coal burning
technologies and in the costs of nuclear power plants could also be a
factor.

In general, those scenarios in the modeling analyses with lesser
availability of low-carbon alternatives have the higher CO; allowance
prices. When low carbon technologies are widely available, CO;
allowance prices tend to be lower.

4. Complementary energy policies, such as direct investments in energy
efficiency or policies that foster renewable energy resources are a very
effective way to reduce the demand for emissions allowances and
thereby lower their market prices. A policy scenario which includes
aggressive energy efficiency and/or renewable resource development
along with carbon emissions limits will result in lower allowance prices
than one in which these resources are not directly addressed.

5. Most technologies which reduce carbon emissions also reduce
emissions of other criteria pollutahts. such as NO,, SO, and mercury.
Adopting carbon reduction technology results not only in cost savings to
the generators who no longer need criteria pollutant permits, but also in
broader economic benefits in the form of reduced permit costs and

_consequently lower priced electricity. In addition, there are a number of
co-benefits such as improved public health, reduced premature mortality,
and cleaner air assoctated with overall reductions in power plant
emissions which have a high economic value to society. Models which
include these co-benefits will predict a lower overall cost impact from
carbon regulations, as the cost of reducing carbon emissions will be
offset by savings in these other areas.

6. Projected emissions under a business-as-usual scenario {in the absence
of greenhouse gas emission resfrictions) have a significant bearing on
projected allowance costs. The higher the projected emissions, the
higher the projected cost of allowance to achieve a given reduction
target.

verifiable, permanent and enforceable.” Still, there appears to be a benefit in terms of overall
mitigation costs to aim for as much flexibility as possible, especially as it is impossible to predict
with certainty what the most cost-effective mitigation sirategies will be in the future. Models which -
assume greater program flexibility are likely to predict lower compliance costs for reaching any
specified goal.

-13-
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4, THE SYNAPSE 2008 CO; ALLOWANCE PRICE
FORECASTS

The Synapse 2008 CO; price forecasts begin in 2013. This is a reasonable assumption
since it is likely that climate change legislation will be passed by the next Congress and
that the implementation of the regulatory scheme may take two years.

The, Synapse Low CO; Price Forecast starts at $10/ton®® in 2013, in 2007 dollers, and
increases to approximately $23/ton in 2030. This represents a $15/ton levelized price
over the period 2013-2030, in 2007 dollars.

This Low Forecast is consistent with the coincidence of one or more of the factors
discussed above that have the effect of lowering prices. For example, this price trajectory
may represent a scenario in which Congress begins regulation of greenhouse gas
emissions slowly by either:

1. including a very modest or loose cap, especially in the initial years,

2. including a safety valve price similar to the Technology Accelerator
Payment in the current Bingaman-Specter Legislation (S. 1766), or

3. allowing for significant offset flexibility, including the use of substantial
numbers of international offsets.

The factors could also include a decision by Congress to adopt a set of aggressive -
complementary policies as part of a package to reduce CO, emissions. These
complementary policies could include an aggressive federal Renewable Portfolio
Standard, more stringent automobile CAFE mileage standards (in an economy-wide
regulation scenario), and/or substantial energy efficiency investments. Such
complementary policies would tead directly to a reduction in CO, emissions independent
of federal cap-and-trade or carbon tax policies, and would lower the expected allowance
prices associated with the achievement of any particular federally-mandated goal.

The 2008 Synapse High CO, Price Forecast starts at $30/on in 2013, in 2007 dollars,
and rises to approximately $68/ton in 2030. This High Forecast represents a $45/ton
tevelized price over the period 2013-2030, also in 2007 dollars. '

This High CO2 Price Forecast is consistent with the occurrence of cne or more of the
factors identified above that have the effect of raising prices. These factors include
somewhat more aggressive emissions reduction targets, greater restrictions on the use of
offsets, some restrictions on the availability of or the high cost of technology alternatives
such as nuclear, biomass and carbon capture and sequestration, and more aggres'sive
international actions (thereby resulting in fewer inexpensive international offsets available
for purchase by U.S. emitters).

" There are some CO; price scenarios identified in recent analyses that are significantly
higher than our Synapse High Price Forecast. These scenarios represent situations with

% Throughout this paper, emission allowance prices are quoted in dollars per ton. This should be

interpreted as dollars per short ton of CO;. Prices in the economic literature and in international
trading are often quoted in dollars per metric ton of CO; or dollars per metric ton of carbon, but the
units we use are more typical of US carbon pricing schemes.
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limited availability of alternatives to carbon-emitting technologies and/or limited use of
international and domestic offsets. We do not believe that the CO, prices characteristic of
such scenarios are likely in the current political environment, given that there may
potentially be avenues available for meeting likely emissions goals that would mitigate
the costs to below these levels. This may change over time due to changes in technical,
economic, and political circumstances, more stringent CO; emissions targets, and/or
developments in scientific evidence and of the impa¢ts of a changing climate.

Synapse also has prepared a Mid CO, Price Forecast that starts close to the low case, at
$15/ton in 2013 in 2007 dollars, but then climbs to $53/ton by 2030. The levelized cost of
this mid CO; price forecast is $30/ton in 2007 dollars, which is the midpoint between the
$15/0on Low CO, Price Forecast and the $45/ton High CO; Price Forecast. The Mid CO,
price forecast represents a scenario in which CQO; allowance prices begin rather low,
perhaps reflecting the hesitance of the U.S. Congress to impose high costs in the short
run, but then climb significantly over time as federal regulation of CO, emissions
becomes progressively more stringent.

The 2008 Synapse High, Mid and Low CO- Price Forecasts are shown in Figure 3 and
Table 2 below:

Figure 3: Synapse 2008 CO; Pricc Forccasts
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Table 2: Synapse 2008 CO; Price Forecasts (in 2007 dollars)

Year | Low Mid High

2013 $10.00 | $15.00 | $30.00
2014 $10.80 $17.30 $32.30
2015 $11.50 $19.50 $34.50
2016 §12.30 $21.80 $36.80
2017 $13.00 $24.00 $39.00
2018 $13.80 | $26.30 | $41.30
2019 $14.50 | '$28.50 | $43.50
2020 -$15.30 | $30.80 | $45.80
2021 $16.00 | $33.10 | $48.10
2022 $16.80 $35.30 $50.30
2023 $17.50 | $37.60 | $52.60
2024 $18.30 | $39.80 | $54.80
2025 $19.00 $42.10 $57.10
2026 §19.80 $44.30 $59.30
2027 $20.50 | $46.60 | $61.60
2028 $21.30 | $48.80 | $63.80
2029 52200 | $51.10 | $66.10
2030 $22.80 $53.40 $68.40

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 ptanning.

The Synapse CO; price forecasts are consistent with the results of the analyses of
current legislative proposals and recent forecasts by regulatory commissions and utilities.
For example, Figure 4 compares the annual CO; prices in the Synapse Low, Mid and
High Forecasts with the CO; prices in the scenarios examined by the EIA, EPA, MIT, and
Duke University in their assessments of the proposals that have been introduced in the
current U.S. Corigress. The Synapse forecasts are shown in the solid red lines. A number
of the analyses resulted in allowance price trajectories that were significantly higher than
the Synapse forecasts. As noted earlier, however, we do not believe that the highest
scenarios are realistic given the current political environment and the options available for
mitigating high price impacts from carbon regulation.
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. Figure 4: ' Synapse 2008 CO, Price Forecasts vs. Results of Modeling

Analyses Major Bills in Current U.S. Congress ~ Annual CQ: Prices
(in 2007 dollars)
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Figure 5 presents a similar comparison but in a simplified format. tn Figure 5, rather than
annual costs, the comparison is in terms of levelized costs for the years 2013 through
2030, also in 2007 dollars.?® Also, in Figure 5 only the high, low, and median cases for
each study are presented.

% Synapse used a real discount rate of 7.32% for calculating levelized values. This is equivalent to

10% nominal and 2.5% inflation. We used the CPI fo convert past year dollars to 2007 dollars. At
the same time, we used a 2.5% inflation rate to convert future year dollars back to 2007 dollars.

-17 -



Exhibit DAS-6
Docket No. E-100, Sub 124 .

Page 18 of 20
Figure 5: Synapse 2008 CO, Price Forecasts vs. Results of Modeling
Analyses Major Bills in Current U.S. Cengress — Levelized CO,
Prices (2013-2030, in 2007 dollars)
$120
$100
$80 I
5 1
t -
< 360 T
3 1
- - .ot
: !
N o L}
$20 I ] L [ ] ]
) 1 1 |
$0 4 : + ; + } ; : } t i ——t :
e - N b A > 0 - - [ ] S 0 -]
S S s 8 s 2o %8 =% .2 HEE % 8 B
Eg 58 25 £g 28 25 °§ I, 25 B §TU-Es; L. % B
S8 - §5 S& 88 8§ d< gy §% 29 gg <g s@ & B
<A Lui €3 <B Lg; Ly 58 S0 <55 5% L& E <Y g 08
< < < < o« < L5 o® 3 PE Sn 2. QW 5 >
w w w 8 e & Cu g=2 e £2 '*8 © ° 8 @ 7]
- < °cs 85 & =

As shown in Figure 6, the 2008 Synapse CO; Price Forecasts also are consistent with
the ranges of CO; prices that an increasing number of regulatory commissions and
. utilities are using in electric resource planning analyses. ¥

z Synapse used a real discount rate of 7.32% for calculating levelized values. This is equivalent to
10% nominal and 2.5% inflation. We used the CPI to convert past year dollars to 2007 dollars. At
the same time, we used a 2.5% inflation rate to conven {future year dollars back to 2007 dollars.
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Figure 6: Synapse 2008 CO, Price Forecasts vs. CO, Prices Used by
Regulatory Commissions and Utilities in Resource Planning
Analyses (2013-2030, in 2007 dollars})
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5. CONCLUSION

In 2006, Synapse developed an initial forecast of CO; allowance prices for use in
electricity resource planning. In the past two years, we have seen a number of
developments that have caused us to refine our expectations for the likely emission
allowance costs under federal greenhouse gas reguiation. More recent legislative
proposals reveal a greater understanding, in Congress and among the pubic, of climate
change and the emissions reductions that will be necessary to avoid dangerous climate
change. As a result, long-term emission reduction targets contained in current federal
proposals are more stringent than those from prior sessions, approaching the reduction
levels identified by the scientific community as necessary to avoid dangerous climate
change. This trend leads us to conclude that allowance prices will be higher than we
projected back in 2008. '

Simultaneoustly, today’s legislative proposals reveal a more sophisticated understanding
of the advantages and value of a comprehensive approach to achieving emission
reductions. These proposals incorporate compiementary energy policies, such as
incentives for technology innovation, funds targeted to energy efficiency, restrictions on
non-CCS new coal, and/or emissions performance standards, which are likely to mitigate
the cost of achieving aggressive emissions goals. Further, provisions for program
flexibiiity and trends in technological innovation hold promise to limit the price impact in
the long term. Based on all of these factors, we believe gur allowance price projections
for the period 2013 to 2030 represent an appropriate range of values to facilitate robust
decision-making for an uncertain future, in which carbon emissions will be regulated by -
some as-yet undefined federal regime.
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PLEASE STATE YOUR NAME, POSITION, AND BUSINESS ADDRESS.
My.name is John D. Wilson. [ am Director of Research for Southern Alliance for Clean
Energy (“SACE”™), and my business address is 1810 16" Stfeet, NW, 3" Floor,
Washington, DC 20009,

PLEASE STATE BRIEFLY YOUR EDUCATION, BACKGROUND AND
EXPERIENCE.

[ graduated from R_i_ce University in 1990 with a Bachelor of Arts degree in physics and
history. Ireceived a Masters in Public Policy Degre.e from the John F. Kennedy School
of Government at Harvard University in 1992 with an emphasis in energy and
environmental policy and economic and analytic methods. Since 1992, [ have worked in
the private, non-profit and public sectors on a wide range of public policy issues, .usually
related to energy, environmental and planning topics.

I became the Director of Research for SACE in 2007. T am the senior étafi’
member rcsponsil;le for our energy efficiency program advocacy, as well as being
responsible for work in other program areas.

[ have testified before the North Carolina Utilities Commission (Docket E-7 Sub
831) and before the South Carolina Public Service Commission (Dockets 2007-358-E
and 2009-226-E). I have testified and presented before the Florida Public Service
Commission (including Dockets 080407 — 080413) and presented to the Board of the
Tennessee Valley Authority regarding' energy efficiency and renewable energy.

I have also testified before the legislatures of Florida, North Carolina and Texas,
the Texas Natural Resource Conservation Commission, and the U.S. Environmental .
Protection Agency on numerous occasions, | h-ave participated in North Carolina Climate
Action Plan Advisory Group and the South Carolina Climate, Energy & Commerce
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Advisory Committee as an alternate for Dr. Stephen A. Smith, Executive Director of
SACE. Ihavealso served as a n.member of various technical work groups dealing with
energy supply and efficiency issues. | have served on numerous state and local
govlfernmem advisory committees dealing with environmental regulation and local
planning issues in Texas. I have been an invited speaker to a wide variety of academic,
industry and government conferences on a number of energy, environmental and
planning related topics.

A copy of my resume is attached as Wilson Exhibit 1.

Q. ON WHOSE BEHALF ARE YOU TESTIFYING IN THIS CASE?

A. I am testifying on behalf of SACE, Environmental Defense Fund (“EDF™), North
Carolina Sierra Club ("NCSC™), and the Southern Em;ironmental Law Center (“SELC™)
(collectively, the “Environmental Intervenors™).

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY?

A. — The purpose of my testimony is to present my evalualion. of the Integrated_Resource
Plans (“IRPs” or “resource plans™) filed by Duke Energy Carolinas (“Duke ™) and

Progress Energy Carolinas (“Progress”).' Specifically, I focus on whether Duke and

Progress adequately. incorporate energy.e:f'ﬁciency2 resources into their IRPs.

' Although the IRP of Dominion North Carolina Power (“Dominion™) is also at issue in this docket, my testimony
focuses on the Duke and Progress IRPs because they are the major utilities in the state.

? | note that throughout my testimony, | generally refer to energy efficiency as a general term encompassing demand
response and energy consesvation programs, as well as using the term “demand-side resources” to refer to energy
efficiency as North Caralina rules require it to be considered in resource planning.
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WHAT IS THE BASIS FOR YOUR TESTIMONY?
In preparing my testimony, I evaluated the resource plans and REPS Compliance Plans
reports of Duke® and Progress,* as well as those utilities’ responses to data requests.’ My
review focused on the 2009 plan submissions, but also included review of material
submitted for the 2008 docket to confirm my conclusions.
WHAT IS THE PURPOSE OF ELECTRIC UTILITY RESOURCE PLANNING?
As the Commission recognized in its October 16, 2009 Order in this docket, the
Integrated Resource Planning process is intended to identify the least cost electric utility
resource options, consist.ent with adequate, reliable service and other legal obligations. In
selecting resource options, utilities must consider demand-side options such a's
conservation, efficiency and load management, as well as supply-side resources.
WHAT ARE YOUR OVERALL CONCLUSIONS?
North Carolina’s electric utilities are offering substantial energy efficiency programs. for
the first time. For 2010, the utilities forecast reducing system sales by 0.3% through
energy efficiency programs.

While these efforts are a good start, energy efficiency is still treated as a second-
class resource by North Carolina utilities. Even as North Carolina utilities have given

greater consideration to energy efficiency in selecting near-term resource options, they

* The Duke Energy Carolinas Integrated Resource Plan (Annual Report) Rev | (Jan. 11, 2010) (“Duke IRP”).
* Progress Energy Carolinas Integrated Resource Plan (Sept. 1, 2009) (“Progress IRP™)..

3 For comparative purposes, | also reviewed the plans or reports of Dominion North Carolina Power (“Dominion™),
EnergyUnited Electric Membership Corporation (“EnergyUnited”}, North Carolina Electric Membership
Corporation (“NCEMC”), Haywood Electric Membership Corporation (*Haywood™), Piedmont Electric
Membership Corporation (“Piedmont™), Rutherford Electric Membership Corporation (*“Rutherford™), and the
utilities represented by GreenCo Solutions.

John D, Wilson Direct Testimony

On Behalf of EDF, NCSC, SACE and SELC
NCUC Docket No. E-100, Sub 124

Page 5



10
1
12
13
14
15
16
17
18
19
20
21
22
23

24

PUBLIC VERSION

are not making long-term resource decisions with full consideration of energy efficiency.
The forecasts of energy efficiency during the 15-year resource planning horizon are based

on a process which fails to consider potential demand-side resource options on an

equivalent basis to supply-side resource options. As a result, the IRP process conducted

by North Carolina utilities does not result in the “least-cost mix of resource options.” In
fact, utilities are only forecasting cumulative energy savings of 3.1% over the next fifteen
years, which is less than the two-year goals of some leading utilities.

North Carolina utilities should evaluate demand-side resources on an equivalent
basis to supply-side resources, considering a comprehensive set of options and evaluating
them in a systematic basis, particularly over the long term.

PLEASE DESCRIBE THE INTEGRATED RESOURCE PLANNING
REQUIREMENTS IN NORTH CAROLINA RELATED TO ENERGY
EFFICIENCY.,

N.C. Gen. Stat. § 62-2(3a) establishes a state policy that utility resources include “use of
the entire spectrum of demand-side 6plions, including b.ut not limited to conservation,
load management and efficiency programs.” The statute also requires energy planning to
result in “the least cost mix of generation and demand-reduction measures which is
achievable . . ..” Consistent with this policy, the Comm.ission is required to “develop,
publicize and keep current an analysis of the long-range needs” for electricity in the state,

and to consider this analysis in ruling upon an application for construction of a new

" power plant. N.C. Gen. Stat. § 62-110.1.

Commission Rule R8-60 requires each utility to file a biennial report of its integrated

resource planning process, with updates filed in the off years. Commission Rules R8-60

John D. Wilson Direct Testimony
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Rule R8-60(c)(2) and (f) requires each utility to conduct a “comprehensive analysis”
of demand-side resource options. Rule R§-60(i)(6) further requires each utility to
“provide the results of its overall assessment of existing and potential demand-side
management programs, including‘a descriptive summary of each analysis performed
or used by the utility in th;: assessr.ne.nt” as well as “general information on any
changes 1o the methods and assumptions used in the assessment . . .” Among the
specific requirements of this rule is the direction to discuss programs “elvaluated but

rejected” by the utility.

Rule R8-60(g) requires each utility to “consider and compare . . . both demand-side

and supply side [resource options] to determine an integrated resource plan that offers

the least cost combina.tion (on a long-term basis} of reliable resource options and
combinations of resource options to serve its system needs.” Rule R8-60(i)(8)
requires the utility to describe and summarize “its analyses of potential resource
options and combinations of resource options performed by it . . . to determine its
integrated resource plan.”

. Commission Rule R8-67 requires a REPS compliance plan and compliance report

to be filed with the utility’s IRP.
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L. Overview of Energy Efficicncy Benefits and Role in Resource Planning

PLEASE DESCRIBE THE BENEFITS OF ENERGY EFFICIENCY PROGRAMS.
Utility-led energy efficiency programs are the least-cost energy resource from a system
perspective. Unlike supply-side resources, addressing system needs with energy
efficiency resources provide net utility bill reductions to consumers. :
Energy efficiency provides both energy-related and capacity-related benefits. The .
National Action Plan for Energy Eﬁl‘ciengy (“NAPEE”),® a consensus report of leading
regulatory, utility and advocacy experts, reports that the benefits of energy efficiency also

include environmental quality improvements (particularly air quality, water supply and _

reductions in greenhouse gas emissions), energy market price reductions {e.g., lower

wholesale costs of natural gas), lower portfolio risk (a hedging or insurance value against

population assistance.
A recent report summarizes the benefits of energy efficiency well:

Energy efficiency offers a vast, low-cost energy resource for the
U.S. economy — but only if the nation can craft a comprehensive
and innovative approach to unlock it . . . If executed at scale, a
holistic approach would yield gross energy savings worth more
than $1.2 trillion, well above the $520 billion needed through 2020
for upfront investment in efficiency measures . . . Such a program
is estimated to reduce end-use energy consumption in 2020 by 9.1
quadrillion BTUs, roughly 23 percent of projected demand,
potential abating up to 1.1 gigatons of greenhouse gases annually,’

® National Action Plan for Energy Efficiency, US Department of Energy and Environmental Protection Agency (July
2006).

? McKinsey & Company, Unlocking Energy Efficiency in the U.S. Economy, July 2009. .
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Each of these numbers tells a rich story in itself. Saving the national economy
$1.2 trillion frees up capital and giv.es greater budget flexibility to ratepayers. If we fail
to pursue available savings aggressively, we will instead build expensive, unnecessary
power plants. Efficiency also helps reduce the impact of energy price spikes on the
bottom line or family budget — a tool that helps prevent account defaults and-even
business closures.

Spending $520 billion to achieve those savings will also create jobs. Today,
nearly 2 million jobs are “supporte.d by efficiency-related investments,” according to a
study by the American Council for an Energy-Efficient Economy (“ACEEE”).2

The prospect of using cost-effective energy efficiency measures to cut electricity
demand by 2.3 percent represents a transformative 6ppoﬂuni1y. Those states and utilities
leading the country with strong programs are experiencing fundarpental shifts in load
growth and characteristics.” |

Finally, energy efficiency’s potential to s-ibate up to 1.1 gigatons of greenhouse

gases annually will allow utilities and their customers to avoid the very significant cost of

cohpliance with impending greenhouse gas regulations. The North Carolina Climate
Action Plan Advisory Group found that energy efficiency programs at a “top ten states”

investment level would reduce North Carolina greenhouse gas emissions by 12 million

¥ Ehrhardt-Martinez, K. and J.A. Laitner, “The Size of the U.S. Energy Efficiency Market,” American Council for
an Energy-Efficient Economy, Report E083, May 2008.

® Kushler, M., et al., “Meeting Aggressive New State Goals for Utility-Sector Energy Efficiency: Examining Key
Factors Associated with High Savings,” American Council for an Energy-Efficient Economy, Report U09],

March 2009,
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metric tons in 2020, accounting for roughly 10% of all potential mitigation measure

savings.'?

DOES ENERGY EFFICIENCY REDUCE CUSTOMER ENERGY BILLS?

Yes. A frequent, but misplaced, criticism about energy efficiency programs is that they

have an adverse effect on some or even all customers. In fact, historical evidence and

utility rate simulations show precisely the opposite — that customer energy bills are

reduced over the long term by aggressive energy efficiency programs. Cusfomer savings

occur even though rates may increase slightly, even at aggressive levels of energy

efficiency, as demonstrated in a recent study by Lawrence Berkeley National Laboratory

(“LBNL™)."! In Wilson Exhibit 2, I have summarized LBNL'’s findings relating rate

increases of less than 2 cent per kilowatt hour to nef customer bill savings of up to 6%.

State program impacts also demonstrate that energy efficiency programs do not

automatically drive rates upward. This is illustrated in Wilson Exhibit 3, a comparison of

rate and energy efficiency trends of lowa to North Carolina.

ENERGY EFFICIENCY?

Energy Efficiency Scorecard,” North Carolina ranks 26™ overall on energy efficiency and _

HOW DOES NORTH CAROLINA COMPARE TO OTHER STATES ON

North Carolina trails far behind the top-performing states. According to “The 2009 State

26" on its utility and public benefits programs and policies. In 2007, North Carolina’s

annual savings from energy efficiency programs were 40™ in the country, less than 0.01%

' North Carolina Climate Action Plan Advisory Group, “Recommended Mitigation Options for Controlling
Greenhouse Gas Emissions,” North Carolina Department of Environment and Natural Resources, October 2008.

" Cappers et al., “Financial Analysis of Incentive Mechanisms to Promote Energy Efficiency: Case Study of a

Prototypical Southwest Utility,” LBNL-1598E, March 2009.
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of retail sales.'? To pu-t this in perspective, LBNL estimated that energy efficiency
programs resulted in savings equivalent to 0.34% of total national retail electricity sales
in 2008, an average dragged down due to about half of the states (including North
Carolina) reporting insignificant energy savings.'> North Carolina can and should do

better.

Q. ARE STATES WITH LEADING ENERGY EFFICIENCY PROGRAMS THOSE

WITH HIGH ELECTRIC RATES?

A. No, several states with electricity rates comparable 1o, even lower than, North Carolina

_ have demonstrated much higher rates of energy savings. This is illustrated in Wilson
| Exhibit 4, which presents a comparison of average state electricity rates to annual energy
savings reported by energy efficiency programs. Low electricity rates are simply not a
barrier to investment in energy efficiency.
An ACEEE report reached the same conclusion: although the relationship

-

between higher rates and higher energy efficiency savings is “intuitively logical,” the

»14 While low rates are not a barrier to

actual “magnitude of the relationship is slight.
energy efficiency, Wilson Exhibit 5 describes a number of well-recognized barriers that

must be addressed through sound policies and best practice program design.

Q. WHAT IS NEEDED TO PROVIDE THE BENEFITS OF ENERGY EFFICIENCY

TO CUSTOMERS IN NORTH CAROLINA?

A, The NAPEE report, a widely accepted strategy to take action on energy efficiency, makes

the following five recommendations:

2 American Council for an Energy-Effi icient Economy (ACEEE), “The 2009 State Energy Efficiency Scorecard ”
Report Number E097, October 2009.

" Barbose, G., C. Goldman and J. Schlegel, “The Shifting Landscape of Ratepayer-r_'unded Energy Efficiency in the
U.S.,” Lawrence Berkeley National Laboratory, LBNL-2258E, October 2009.

™ Kushler (2009).
John D. Wilson Direct Testimony
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1. Recogniz; energy efficiency as a high-priority energy resource.
2. Make a strong, long-term commitment to implement cost-effective energy
efficiency as a resource.
3. Broadly communicate the benefits of and opportunities for energy efficiency.
4, Promote sufficient, timely, and stable program funding to deliver energy efficiency
where cost-éffective.
5. Modify policies to align utility incentives with the delivery of cost-effective energy
efficiency and n_10dify ratemaking practices to promote energy efficiency
" investments.
The NAPEE report identified'two challenges to incorporating energy‘efﬁciency into
resource planning: “determining the value of energy efficiency in the resource planning,”
and “setting energy efﬁciéncy targets and allocating budgets, which are guided by
resource planning, as well as regulatory and policy decisions.”

ARE NORTH CAROLINA UTILITIES EFFECTIVELY IMPLEMENTING THE
NAPEE RECOMMENDATIONS ?

Duke and Progress are investing in energy efficiency at meaningful levels in the near-
term, and all three investor-owned utilities have committed to sustain méaningful energy
efficiency programs. With these large-scale utility efficiency programs, North Carolina is
stepping forward as the energy efficiency leader in the Southeast. '
Nevertheless, energy efficiency remains confined to a second-class status in the
Duke and Progress resource plans. The IRPs neither “recognize energy efficiency as a
high-priority energy resource” nor have they made “a strong, long-term commitment to
implement cost-effective energy efficiency as a resource.” Duke and Progress must
improve their resource planning practices to fulfill the NAPEE recommendations.
John D. Wilson Direct Testimony
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On a more positive note, recent decisions by the Commission to approve new rate
structures for Duke and Progress are consistent with the NAPEE recémmendalions to
“promote sufficient, timely, and stable program funding to deliver energy efﬁciency'

. where cost-effective™ and to “align utility incentives with the delivery of cost-effective
energy efficiency and modify[ing] ratemaking practices to promote energy efficiency
»15

investments

Q. HOW SHOULD THE BENEFITS OF ENERGY EFFICIENCY BE REFLECTED
_IN RESOURCE PLANNING?

A, Ulilities and states use a variety of methods to ensure that the benefits of energy

efficiency are reflected in the resource planning process. As the NAPEE report points
out, there are “no standard approaches on how to appropriately quantify and incorporate
[the] benefits [of energy efficiency] into utility resource planning.” One challenge to
standardization is that some planners consider only the simplest energy and capacity
related benefits of energy efficiency, while others consider a wider range of benefits,
such as those summarized from the NAPEE report earlier in my testimony.

The role of energy efficiency in a utility resource plan is often quantified through
cither a performance targets or a program budget. North Carolina rules call for these
targets or budgets to be established in a least-cost integrated resource planning process,
with further consideration in other regulatory proceedings. Alternatives to L;se ofa

resource planning process to establish energy efficiency targets or budgets include public

1* With the exception of non-intervenor NCSC, the organizations that | am testifying on behalf of supported the
approved Duke Energy save-a-watt cost recovery mechanism. However, we opposed the lack of a performance-
based incentive mechanism and the overall incentive level in the approved Progress Energy cost recovery
mechanism.
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goods funciing budgets, market-based resource allocation, and resource loading order
considerations.

Some states use public goods-funded_charges to deliver energy efficiency,
through either a utility or, more ofien, a third party administrator. Changes in funding
levels are the primary drivers of program impact, and the forecast impacts of this
spending are reflected in the resource plans of utilities as an input.

Another approach is to evaluate energy efficiency as a market resource rather than
using a cost-effectiveness test apbroach. This can be quite literal, in the sense that the
deregulated New En_gland region includes demand-side resources in an annual capacity
“market.” A market resource approach to energy efficiency requires a rigorous
evaluation, measurement and verification process.'f’ Or it may be a portfolio modeling
exercise, such as that used in the Pacific Northwest, in which sul;ply-and-‘demand-side
resources compete with each other in an optimization model that both allocates and
schedules resources to reduce both energy cost and energy price risk."”

Placing energy efficiency programs first in the “loading order” is another
alternative. California’s principal energy agencies adopted a loading order in the 2003
Energy Action Plan as a foundation for policies and decisions. The “loading order calls
for (1) decreasing electricity consumption by increasing energy ;:fﬁciency and
conservation, (2) reducing demand during peak periods through demand response and (3)

meeting new generation needs first with renewable and distributed generation and then

16 1SO New England Inc., “ISO New England Manual for Measurement and Verification of Demand Reduction
Value from Demand Resources Manual M-MVDR,” October 1, 2007.

'" Northwest Power and Conservation Council, “Chapter 9: Developing a Resource Strategy,” Sixth Northwest
Power Plan, January 2010. '

John D. Wilson Direct Testimony

On Behalf of EDF, NCSC, SACE and SELC
NCUC Docket No. E-100, Sub 124

Page 14



10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

PUBLIC VERSION

with clean fossil-fueled generation.” This approach has turned out to be quite successful
due.to strong regulatory oversight.

While it is not a “loading order” in the sense used in California, Commission Rule
R8-61(b)(13) requires utilities to demonstrate that energy efficiency measures and other
resources “would not e_stabh'sh or maintain a more cost-effective and reliable generation
system” prior to being certified 1o construct a generating facility. Rather, the practice in
North Carolina is to look to the resource plan for Ievidence that alternatives to new
generation have already been considere(.i and rejected in a methodical process. For this
reason, it is critical for North barolina to ensure that a comprehensive analysis of energy -
efficiency resource opportunities is a foundation for a least cost strategy to provide
reliable electric utility service.

The diversity of policies that are used to reflect the benefits of energy efficiency
in resource planning is a result of the substantial differences between demand-side and
supply-side energy efficiency resources, as described in Wilson Exhibit 5.

PLEASE DESCRIBE HOW ENERGY EFFICIENCY SHOULD BE
INCORPORATED INTO A LEAST COST INTEGRATED RESOURCE
PLANNING PROCESS.

There are two common approa;ci\es to ensure that energy efficiency is-fully utilized .in a
least cost integrated resource planning process. States or utilities may either determine
the potential for energy efficiency in a utility’s service territory, or they may set a
performance target, which may be revisiled based on experience.

In many circumstances, a “boliom-up” efficiency potential study is the basis for
determining how much energy efficiency should be included in resource plans. Often,

this process is a result of a utility or state authority policy to achieve “all cost-effective
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energy efficiency.” lowa, Colorado, California and Florida are among the states that use
this approach. This is also the approach favored by, NAPEE in its “Guide to Resource
Planning vx.rith Et{ergy Efficiency,” (November 2007). Another approach to se_tting an
energy efficiency target is to rely on industry experience to set energy efficiency goals.
The Tennessee Valley Authority and Minnesota are examples of this approach. After
energy efficiency goals are established, either by administrative direction or through
legislation. a detailed efficiency study is 'typically commissioned. However, this study
may differ from a “potential study” because of a strong focus on program séope, scale
118

and design rather than on identifying a total potentia

WHAT ADDITIONAL BENEFITS COULD IMPROVED PLANNING
PRACTICES OFFER?

Beyond long-term cost savings, an additional benefit of energy efficiency is a reduction
in the risk of rate spikes driven by factors such as fuel costs, extreme weather events, or
demand growth. Energy efficiency is a resource that delivers energy savings benefits to
customers under virtually any scenario; while the benefits vary somewhat among
different “futures” that may be studied, even if benefits are not twice the cost (a typical
utility program estimate), the benefits still outweigh the costs. In contrast, an idled or
underutilized power plant is a cost 10 the system that benefits no ong,

Northwest Power and Conservation Council, the planning body for the Bonnevilie
Power Administration, explicitly considers the “insuraﬁ(':e” or “hédging” value of risk

reduction due to energy efficiency in its formal planning process. The results of this

'8 Neither a potential study nor industry experience can provide a precise measure of “cost-effective energy

efficiency” in the same way that a supply-side generation plan can anticipate generation capacity with reasonable
accuracy. These methods may either under- or overstate the potential for energy efficiency to meet system
resource needs in much the same way that a system load forecast is unable to provide an accurate prediction of
future energy demand and use.
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analysis are illustrated in Wilson Exhibit 6, an annotated version of a figure produced for
the council’s fifth plan.

The council has recently released the “Sixth Northwest Power Plan.” The plan
“seeks an electrical resource strategy that minimizes the expected cost and risk of the
regional power system over the next 20 years. Across multiple scenarios considered in
the development of the Sixth Power plan, one conclusion was constant: the most cost-
effective and least risky resource for the region is improved efficiency of electricity
use,”"’

North Carolina utilities have not adopted resource planning practices that quantify
the risk and cost implications of different choices. The current practice of using scenarios
and sensitivities cioes provide some directional guidance on these topics; however, as
some utilities are using only two resource options for energy efficiency (existing
programs vs. no programs), it is not realistic 1o expect those analytic methods 1o offer
evena direclionz;l estimate of the price spike risk of different resource mixes.

1. Adequacy of 15-vear Demand-Side Resource Forecast

PLEASE SUMMARIZE THE 15-YEAR FORECAST OF DEMAND-SIDE
RESOURCES EXPECTED TO CONTRIBUTE TOWARDS SATISFACTION OF
NATIVE LOAD REQUIREMENTS FOR EACH UTILITY.

As described earlier in my testimony, each utility is required to provide a 15-year forecast
of demand-side resources which are expected to contribute towards satisfaction of native
load requirements for each utility. A summafy of demand-side resource plan data from

seven North Carolina utilities is presented in Wilson Exhibit 7. [ have included four

' Northwest Power and Conservation Council, Sixth Northwest Power Plan, pre-publication version, February 10,

20]0.
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cooperatives in addition to the three investor-owned utilities in this exhibit for
comparative purposes. |

For each utility, I calculated the forecast energy and capacity savings due to
energy efficiency programs and summarized those results in terms of the percen;
impact,®® | have also calculated a North Carolina total, weighted by in-state energy use
for each investor-owned utility. In.2015, for example, forecast energy savings are 1.8%
of annual cnergy, and forecast capacity savings are 6.9% of load.?! However, after 2015,
forecast energy efficiency program growth rates decline. This disturbing trend is one
reason that ] do not believe North Carolina utilities have demonstrated “a strong, long-
term commitment to implement cost-effective energy efficiency as a resource,” as
recommended in the NAPEE report.

In comparison, at least twenty-three states have established targets, lﬁandales or
other forms of energy efficiency goals that exceed those indicated in the utility -re'source
plans. As illustrated in Wilson Exhibit 8, North Carolina’s forecast energy savings of
0.3% per year over the next decadg is among ;he lowest in the country.

Q. HAS DUKE PROVIDED AN ADEQUATE AND ACCURATE 15-YEAR
FORECAST OF PROGRAM IMPACTS?

A In general, Duke’s demand-side resource forecast demonstrates its commitment to ramp

up its energy efficiency offerings in the Carolinas to levels that will make it a leader in

the industry. The “High Case” included in Duke’s resource plan is a reasonable

2 In my evaluation of each utility, 1 have limited the peak load analysis to the summer peak. In some instances, the
summer peak is less than the winter peak but limiting the analysis to summer peak provides a consistent
framework in which to compare utilities.

2 This result, incidentally, reflects the higher degree of utility interest in peak reduction than in energy savings, in
spite of recent Commission action to authorize lost revenue recovery mechanisms.
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representation of its commitments and aspirational goals included in the “modified save-
a-watt” proposal approved by the Commission in Docket E-7, Sub 831,

However, there are two problems with Duke’s forecast. First, the IRP includes -
descriptions of each program, but it does not describe the capacity, energy, number of
CL-lslomers and other required information for each program over the 15-year period. This
information is likely available in other dockets, but not necessarily in a manner that
corresponds to the assumptions used to develop this resource plan.

Second, there are important t.echnical defects in the Duke forecast. Both the “Base
Case™ and the “High Case” appear to have been qeveloped in a manner that does not
reflect the program design principles and intent of the approved programs. 1 have
calculated the annual incremental impact of Duke’s forecast energy efficiency programs
and presented those data in Figure 9A of Wilson Exhibit 9.

In the “Base Case,” the annual program impacts peak in 2012, 2016 and 2020. It
appears that this irregular trend in program development is due to the method by which
the conservation impacts were assur'ned. According to Duke Witness McMurry, “The
projected load impacts from the conservation programs were based upon three bundles of
the save-a-watt portfolio of programs. This was accomplis.hed by allowing a ﬁew bundle
1o enter every four years.” McMurry Direct Testimony at 15. Each “new bundle”
represents what amounts to an effective “restart” of program development. In my
opinion, Duke’s use of the “new bundle™ approach understates the likely impact of its
energy efficiency programs.

The trend illustrated for the “High Case™ also illustrates an irregular, albeit less
severe, pattern. There is a two-year dip in 2013-14, and an irregular increase in 2021.
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In order to illustrate a more typical straight-line forecast of program development,
[ have created adjusted “base™ and “high” cases as illustrated by the dashed lines in
Figure 9A of Wilson Exhibit 9. I believe my adjusted cases are a more accurate forecast
of energy savings from Duke’s programs because there is no reason to believe that
program performance will suddenly drob off and then pick back up on a four-year cycle.
The adjustments 1 suggest smooth out the irregularities in the forecast program impacts
without assuming a different level of effort.

In Table 9B of Wilson Exhibit 9, I provide the cumulative energy efficiency
program impacts associated with Duke’s cases and the adjusted cases. By 2024, the
adjusted base case repres.ents an increase of 73% over the Duke Energy base case.
However, the adjustment for the high case represents an increase of only 5%.

Even with these adjustments, the high case falls slightly short of Duke’s goals for
its modified save-a-watt programs. Meeting the targets set out in the agreement approved
by the Commission would result in about 6,784 GWh of energy savings by 2020, which
i_s about 776 GWh more than the “High Case” as adjusted above. |

It is not necessarily the case that Duke’s resource plan should assqine full
achievement of the performance target established in the approved save-a-watt financial
mechanism. As | discussed earlier in my testimony, the actual capacity of a demand-side
resource is only discovered through effective program execution. Yet it should be noted
that a resource plan which directs investment to energy efficiency should not also direct
investment tc; supply-side resources to meet the same forecast energy demand. To the

extent that Duke is uncertain that it will achieve its targets, its alternative plans should
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have a resource delivery schedule that is consistent with updated efficiency program
impact forecasts.

WHAT SPECIFIC RECOMMENDATIONS DO YOU HAVE REGARDING
DUKE’S FORECAST OF PROGRAM IMPACTS?

[ recommend that Duke should revise its resource plan to reflect a consistent trend in
energy efficiency program growth consistent with available energy efficiency potential
and opportunities for reasonable program grthh. With these adjustments, [ believe that
the Duke resource plan would adequately reflect the terms of the approved save-a-watt

program.

HAS PROGRESS ENERGY PROViDED AN ADEQUATE AND ACCURATE 15-
YEAR FORECAST OF PROGRAM IMPACTS?

In general, the Progress resource plan provides a useful description of its energy
efficiency offerings in the Carolinas. However, there are two problems with Progress’s
forecast.

First, as in Duke’s pian, the Progress IRP includes descriptions of each program,
but it does not describe the capacity, energy, number of customers and other required
information for each program over the 15-year period. Second, the Progress plan includes
confusing or inconsistent data describing the capacity and energy impacts of its demand-
side resource forecast. According to Table 1 of the resource plan, Plrogress forecasts a
system summer peak load of 12,731 MW without DSM and 12,230 MW with DSM in
2010. Thus, Table 1 suggests demand-side resources contribute a total of 501 MW in
2010.

According to the table on page E-5 of the Progress resource plan, new programs

are expected to contribute 150 MW to meeting system summer peak demand in 2010.
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According to the table on page E-8, existing demand-side resources contributed 883 MW

(not specified as to summer or winter peak) in 2008. Based on the data in Table 1,
however, it appears that Progress has only accounted for 351 MW of existing demand-
side resources for 2010. The contribution of existing dem'and-side resources to summer
system peak demand grows slightly to 360 MW, 366 MW and 373 MW in 2015, 2020,.
and 2024 respectively.

For this reason, I conclude that Appendix E is not clearly reconciled with Table 1
in presentation of demand-side resources.

I made certain assumptions regarding the data presel;ted by Progress in order to
estimate the total impact of energy efficiency programs on the Progress forecast. |
assumed that the forecast of annual system energy in Table 1 is the “with” energy
efficiency forecast. To calculate the “without” forecast, | adjusted this estimate using the
energy savings forecast for new programe and the single-point estimate of energy savings
attributed to one existing energy savings, as presented in Appendix E.

I was unable to be certain that my calculations are accurate for three reasons.
First, although Appendix E specifies that the energy savings are forecast “at generator”
for new programs, it is not clear whether these savings are directly comparable to the
annual system energy as presented in Table 1. Second, I have assumed 100% of 2008
energy savings for the 2007 CFL Buy-Down Pilot in 2010 and 2015, then no energy
savings thereafter. A better approach would be to use a program-specific forecast. Third,
any other reasons that capacilty forecasts in Appendix E are not reconciled with Table ]
likely apply to system energy forecasts as well.

El
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WHAT SPECIFIC RECOMMENDATIONS DO YOU HAVE REGARDING
PROGRESS’S FORECAST OF PROGRAM IMPACTS?

[ recommend that Progress should revise its resource plan to provide a clear “with” and
“without” energy efficiency forecast that recpnciles the information in Appendix E with
Table 1.

YOU MENTIONED THAT YOU REVIEWED THE DOMINION IRP FOR

COMPARATIVE PURPOSES. DO YOU HAVE ANY COMMENTS ON
DOMINION’S 15-YEAR FORECAST OF PROGRAM IMPACTS?

Yes. Dominion has not proposed to offer new demand-side resource prograins in
North Carolina. Its demand-side resource forecast is based on programs filed in Virginia
on July 28, 2009 (over six months ago) and Dominion indicates that it “plans to file for
NCUC approval of a portfolio of energy efficiencir programs at the appropriate time.”
Dominion should file its proposed programs expeditiously so that_ its North Carolina
customers may have access to the opportunity to save energy and lower their electric bills
as early as pl_'a'cticable.

In general, the Dominion demand-side resource plan provides a useful description
of energy efficiency programs it hopes to offer in Virginié and North Carolina. However,
there are two problems with Dominion’s forecast.

First, as with the Duke and Progress IRPs, although the Dominion resource plan
includes descriptions and cost-effectiveness estimates for each program that it has
proposed in Virginia, it does not describe.the capacity, energy, number of customers and
other required information for each program over the 15-year period, other than what
appears to be cumulative impacts in 2024. This .info;'mation is likely available in its
Virginia proéram plans, but not necessarily in a manner that corresponds to the

assumptions used to develop this resource plan.
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Second, its demand-side resource plan appears to include a program that appears
to be a supply-side resource program. Dominion’s proposed Commercial Distributed
Generation Program provides for customers to enroll with a contractor to install a

generator on customer property that may be dispatched by Dominion for up to 120 hours

- of dispatch during the year. The proposed distributed generation program described by

Dominion is more properly characterized as a supply-side resource since the contractor
will be provi.ding the resource as either “owned/leased generation capacity” or “firm
purchased power arrangements,” as described in Rule R8-60(c)(1).

WHAT RECOMMENDATIONS DO YOU HAVE TO CORRECT SYS'TEMATIC

DEFICIENCIES IN THE UTILITIES’ 15-YEAR FORECASTS OF ENERGY
EFFICIENCY PROGRAM IMPACTS?

I recommend that the Commission direct the investor-owned utilities fo describe the
capacily, energy, number of ;:ustomers and other required information for each program
over the 15-year period. These elements of the annual plans and reports are described in
Commission Rule R8-60(c)(1), (h) and (i). I found only a few, partial instances where
these data were provided in the resource plans of the investor-owned utilities,

Descriptive data for demand-side resources are important in order for the
Commission to determine whether demand-side resources are considered on an equal
basis with supply-side resources. For example, Rule R8-60(i)(6)(i} and (ii} require each
utility to provide “information for each resource” for “demand-side programs.” This is
similar to the language in Rule R8-60(i)(2)(i) and (ii) that requires each utility to provide
data for “each listed unit” and “each listed generation addition.”

In contrast to the full and orderly data describing existing and planned supply-side

resources required by Rule R8-60, existing and planned demand-side resources are
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incompletely described and what data are made available are fragmentary and
inconsistently treated. In addition 1o giving second-class treatment 10 demand-side
Tesources, it is impossible to determine from these resource plans if they were developed

using reasonable and internally consistent practices.

III. _ Adequacy of Analysis of Demand-Side Resource Options

DID DUKE AND PROGRESS RELY UPON A COMPREHENSIVE ANALYSIS

OF DEMAND-SIDE RESOURCE OPTIONS IN DEVELOPING THEIR
RESOURCE PLANS?

No. Neither Duke nor Progress has performed a comprehensive analysis of demand-side
resource options. Although Duke and Progress have each conducted some analysis of
demand-side resource 0p1i6ns, these analyses vary in their adequacy. Neither utility has
performed a comprehensive energy efficiency potential study, as discussed earlier in my
testimony. Notably, the entire analysis conducted by Progress is being treated as
confidential and is not even mentioned in its resource plan.

PLEASE DESCRIBE YOUR REVIEW OF THE DUKE AND PROGRESS
ANALYSES OF DSM OPTIONS. '

I reviewed each utility’s plans and reports to determine whether they evaluated demand-.
side resource options as thoroughly as Rule R8-60(g) reﬁuirés, while recognizing that the
rule does not prescribe any single evaluation method. I expected to find that each utility
clearly explained and justified its methods and assumptions, included a comprehensive
scope of study, and had results that were either. consistent with the results of similar
studies for other states or utililies, or included an explanation of unusual circumstances

that resulted in distinctive findings,
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HOW CAN YOU TELL WHETHER A UTILITY’S SCOPE OF STUDY IS
COMPREHENSIVE?

There are several indicators of a comprehensive scope of study. One simple indicator is
the number of efficiency measures considered.” Fof example, the study completed for
Duke by Forefront Economics, Inc. (*Forefront™),” while a useful indication of energy
efficiency opportunities, covers only 40 residential and 31 non-residential efficiency
measures. In contrast, a recent assessment of energy efticiency potential for Florida

(including Progress Energy Florida and six other utilities) included 276 unique measures: -

70 residential, 92 commercial and 114 industrial measures.?*

Another indicator is thé degree to which all key areas of energy use are
represented in the findings. For example, some efficiency studies have failed to consider
energy savings opportunities from outdoor and street lighting, traffic signal, wastewater
utility, and water supply utility end-use sectors, even though there are widely used energy
efficiency measures applicable to these sectors.

IS A NON-COMPREHENSIVE ENERGY EFFICIENCY STUDY ADEQUATE?

No, a non-comprehensive energy efficiency potential study can result in a substantial
underestimate of energy efficiency potential. To demonstrate this point, I conducted a
comparative émalys'is of the residential energy ét‘ﬁciency potential from three studies
conducted for North Carc;lina: the 2007 Forefront study for Duke, a éludy by

Appalachian State University (“ASU"), and a study by GDS Associates for this .

Commission. I adjusted the ASU and GDS study findings to correspond to the energy use

2 It should be noted that while they are a useful indicator, measure counts may be misleading, since some may be
overlapping technologies (e.g., LED and CFL lighting options).

B Forefront Economics, Inc., H. Gil Peach & Associates LLC, and PA Consulting Group, “Duke Energy Carolinas
DSM Action Plan: North Carolina Report,” prepared for Duke Energy Carolinas (August 2007) (hereinafter the
“Forefront Study™).

¥ Itron, Inc., “Technical Potential for Electric Energy and Peak Demand Savings in Florida,” March 12, 2009.
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of residential customers served by Duke in order to ensure that the comparison was on an
equal scale.”’

The similarity in the three studies’ findings is striking at first glance. Forefront
found 5,500 GWh potential at 6 c/kWh by 2026, GDS found 4,805 GWh potential at 5
c/kWh, and ASU found 5,241 GWh potential in its “moderate” scenario. However, at the
measure level, ﬁe results are quite different. | summarized the cost-effective potential
estimates from each study into thirty-one measure categories. Notably, only six of the
thirty-one measure categories are represented in all three studies. I selected the maximum
study relsult for each measure category and found that the estimated cost-effective energy
efficiency potential approximately doubled to 11,934 GWh. This finding suggests thlal
éach of these studies may have missed approximately half of the cost-effective energy
efficiency potential for residential customers in North Carolina. ‘

The main reason that these studies appeared to miss large amounts of cost-
effective energy efficiency potential is that they did not include a comprehensive scope of
study. They may also have differed baSt?d on different assumptions about the cost of
individual measures, customer adoption rates, or cost-effectiveness thresholds.

These are important factors, and can also skew the results of a potential study. For
example, Florida utilities chose to exclude about four-fifths of otherwise achievable,_ cost-
effective energy efficiency potential opportunities from their recommended goals because
they felt that it was unfair for ratepayers to cross-subsidize each other to take steps that

were in the customer’s financial self-interest.”® Mixing arguments about fairness and

| have not conducted a similar analysis of the study performed for Progress because | would not be permitted to
make these data public under the confidentiality agreement required by Progress.

% Florida Public Service Commission, Order No. PSC-09-0855-FOF-EG (Dec. 30, 2009).
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program design with the question of whether or not energy efficiency potential exists can
confuse the discussion about the opportunity to save energy at a lower long-term cost
than to meet demand with supply-side resources.

IS THERE AN ALTERNATIVE TO A COMPREHENSIVE ENERGY
EFFICIENCY STUDY?

Another approach to setting an energy efficiency target is to rely on industry experience.
Based on the perspective of highly regarded experts and the review of a number of
programs, I recommend that utilities should be encouraged to strive to meet an annual
energy savings goal of 1%. This goal is consistent with the actual achievements in
leading states,”’ as eight states now exc.eed 0.8% in average savings as a percent of
energy sales.”® A large number of indiv.idual utilities have exceeded this threshold,
including two in the Southeast.2’ Duke Energy adopted this goal in a non-binding
agreement with a number of national energy efficiency advocacy organizations, and later
formalized it as part of its modified save-a-watt proposal that has been approved by the
Commission. Industry experience strongly suggests that an annual energy savings goal
of 1%isa reasonablt-: estimate of what an aggressive, cost-effective energy efficiency
program can deliver.

Al% annﬁal encrgy savings goal is also consistent with the findings of a recent

Georgia Tech meta-analysis of several potential studies, which found that “the

¥ Kushler (2009).
» ACEEE (2009).
¥ Wilson, J., “Energy Efficiency Program Impacts and Policies in the Southeast,” Southern Alliance for Clean
Energy, May 2009, ' '
John D. Wilson Direct Testimony
On Behalf of EDF, NCSC, SACE and SELC

NCUC Docket No. E-100, Sub 124
- Page 28



11

12

13

14

15

16

17

18

19

20

PUBLIC VERSION

achievable electric efficiency potential for the South ranges from 7.2 to 13.6% after 10
years. »30 |
Utilities that claim to have conducted a comprehensive analysis of ;:nergy'

efficiency program options and -suggest a substantially lower (or higher) program scale
should be expected to make a convincing case for unusual circumstances that resulted in
distinctive findings. Comparing a utility’s assumptions and methods to that of other

utilities is a recognized technique used by resource planning experts.”!

DID DUKE AND PROGRESS PERFORM COMPREHENSIVE ENERGY

Q.
EFFICIENCY POTENTIAL STUDIES?
A. No, it does not appear that either utility’s study was comprehensive. I note that neither

utility has filed its study in this docket. The Forefront study for Duke has been in public |
circulation since its completion. Progress disclosed in a prior proceeding that it had
commissioned a market potential study, and provided a conﬁdential. copy in response to a
data réquest.

The first problem with both studies is that their findings suggest a substantially
lower achievable energy efficiency potential than similar studies at the national or
regional level without describing any unusual circumstances that may explain the results.
In my review of the available documentation, neither utility nor its consultants explored
any possible reasons for the unusually low energy efficiency potential found in these two

studies.

N

3% Chandler, S. and M.A. Brown, “Meta-Review of Efficiency Potential Studies and Their Implications for the
South,” Working Paper # 51 (August 2009).

3! See, for example, testimony of Duke Energy Witness Riddle, p. 15.
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Progress’s potential study indicates that the findings
. However, the results of that are not discussed i-n the report
or any other material [ had the opportunity to review.

Duke’s potential study included only a brie_f comparison of its findings and
recommendations to programs operate.d by utilities serving 500,000 to 2,000,000
customérs. However, the comparison in Duke’s stud)'r focusc;.s on speﬁding, not energy
savings impacts. (The study indicates that the recommended spending levels are
somewhat above average, but within the range of typical programs.) The Forefront study
does compare its five-year potential of 1.9% energy savings to other utility DSM program
savings, but the comparison is so cursory that the reported impact of 2.9% for other
utility DSM programs is not clearly represented as to whether it refers to cumulative or
annual program impacls.3_2 Even though this average 2.9% impact is more than 50%
higher than the recommended five-year program, the report does not provide any
explanation for this substantial deviation, let alone justify a 1.9% five-year savings
potential in comparison to the 7.2 to 13.6% ten year savings potential discussed above.

The lackrof a comparison 1o findings by comparable utilities is of concern because
the assumptions and methods selected may result in an inaccurate estimate of energy
efficiency potential. For these studies to be considered credible and comprehensive, a
thorough and convincing explanation for the unusuatly low p\otential.estimates in these
studies should be provided. .

The second problem with both the Duke and Progress potential studies is that the

measures studied exclude substantial energy savings opportunities. As discussed above,

3 Forefront Study at 94.
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the Duke study included too few measures to be considered comprehensive. For example,
its residential sector analysis only identified two cost-effective measures, programmable

thermostats and “set back HVAC,” omitling commonly considered measures such as heat

pump upgrades.
The Progress study does include . However, the
measure count is somewhat . For example, over

the measures are -
The measure list used by Progress Energy appears to
-1 made a cursory comparison to the measure list for
the Florida potenti:al study conducted for Progress Energy Florida and other utilities.

Among the residential measures not found in the North Carolina study are

The study also omits

DID THE STUDIES ADDRESS ALL SECTORS AND MEASURES THAT
WOULD YIELD SIGNIFICANT ENERGY SAVINGS?

No. [identified three substantial measures or practices that are missing from the Duke
studies: a Home Energy Comparison Report, a building

re/retro/commissioning program, and various energy recycling technologies, including
combined heat and power. As described in Wilson Exhibits 10-12, these three energy
efficiency measures or practi.ces alone could doubl;e the energy savings impact forecast
by North Carolina Ultilities.

Furthermore, several end use sectors, including the transportation,
communications an;i utilities sector, appear to be omitted from the Duke

studies. This is a significant omission, as this sector has highly energy-intensive customer
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applications that likely have substantial opportunities for energy savings. In the Florida

energy efficiency potential study, for example, the transportation, communications, and

utilities end-use sector represented 7% of total retail electric sales.®

Q. DOES THE DUKE RESOURCE PLAN INCLUDE A COMPREHENSIVE
ANALYSIS OF DEMAND-SIDE RESOURCE OPTIONS?

A, No, there are three important problems with its analysis of demand-side resource options.

Although Duke did analyze more than one'demand-side resource option, it did so without

a comprehensive ahalysis of energy efficiency options. Furthermore, the linkage between

its market potential study and the options it considered in its resource plan is not well

explained. Finally, Duke failed 10 explain how it selected its preferred demand-side

resource portfolio.

As discussed above, Duke’s market potential study is not comprehensive. In my

review the Duke IRP, there was not any other discussion or analysis that compensated for

the shortcomings of the study. Duke’s commitment to a long-term goal of 1% annual

energy savings is not backed up by a comprehensive analysis of energy efficiency and

other demand-side options in its resource plan.

Duke’s resource plan did analyze two demand-side resource portfolios, a base

case and a high case. In its base case, “conservation impacts were assumed 85% of the

target impacts” from the approved save-a-watt portfolio of programs. In its high case,

Duke analyzed the *full target impacts of the save-a-watt bundle of programs for the first

five years and then increased the load impacts al 1% of retail sales every year after that

3 1tron (2009).
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until the load impacts reach the ecoﬁomic potem‘ial identified by the 2007 market
potential study.””

Although Duke states that the high case scenario is capped by the “economic
potential identified by the 2007 market potential study,” the high case does not appear to
reach this cap. In its high case, Duke estimates its conservation program load impacts to
be 10,621 GWh in 2026. Duke IRIS, Table 4.2. In contrast, the Forefront study found that

the cost-effective potential for energy efficiency was about 13,200 GWh through 2026.

There is no alternative explanation in the resource plan or. testimony that explains why

the high case was limited to 10,621 GWh in 2026.
Moreover, Duke’s resource plan does not describe why the base case was

selected. First of all, it 1s not clear that the high case was analyzed as a demand-side

" resource option. The high case appears to be one of the “sensitivities evaluated in each

scenario” during the portfolio analysis. Duke IRP at 67. However, Duke conc':luded that
“In every scenario and sensitivity, the portfolios with the new EE and DSM were lower
cost than the portfolios with the existing EE and DSM.” Thus, although the plan seemed
to imply that the portfolic analysis would compare the base case and high case, the
conclusion refers to a comparison between the “new” and “existing” EE and DSM. The
term. “new’ appears to refer to the base case and not the high casé since the “483 MW of
new energy efficiency” in the selected portfolio (Duke IRP at 73) corresponds to the
value in the base case (Duke IRP at 49). If the portfolio analysis included consideration
of lhe.high case, the results of such a sensitivity analysis do not ap-pear 1o be included in

the report. ' .

3 Duke IRP at 48.
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Second, even if the high case was analyzed, the IRP does not explain why the
base case \-vas the preferred option.

If Duke had selected the high case for its resource plan, its supply-side résource
plan would be adjusted to delay or avoid additional generation capacity. Duke should
explain why it selected a particular demand-side resource option, just as it carefully
explains why it selected a particular supply-side resource option.

Over the long-term, none of the demand-side resource options cor_lsidered by
Duke are likely to represent what would be suggested by a comprehensive analysis of
energy efficiency potential. As indicatéd in Table 9B of Wilson Exhibit 9, the adjusted
high case suggests that Duke Energy would achieve 5,286 GWh in energy savings after
ten years, or about 5.3% cumulative energy savings impacts.

Even this adjusted high case estimate of 5.3% over ten years does not come close
to fully utilizing the market potential of 7.2 to 13.6% suggested by the Georgia Tech
study. Thus, in no respect is it reasonab.Ie 16 conclude that the Duke Energy resource
plan relies upon a comprehensive analysis of demand-side resource options over the long

term.

WHAT STEPS SHOULD DUKE TAKE TO DEVELOP A COMPREHENSIVE
ANALYSIS OF DEMAND SIDE OPTIONS?

Duke Energy should develop a comprehensive analysis of demand-side resource options,
using one of the methods déscribed above. It should correct the technical errors [ have
pointed out in my testimony to the extent that they remain relevant to a revised plan. It
should develop several demand-side resource options for evaluation in its resource plan.
It should evaluate each of those options in its resource plan until it determines that it has
John D. Wilson Direct Testimony
On Behalf of EDF, NCSC, SACE and SELC
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identified the maximum amount of cost-effective demand-side resources that are suitable
to meet the various goals of a resource plan, as discussed earlier in my testimony.

The Duke resource plan would reduce annual energy use by 3.4% in 2024 (see
Table 7B of Wilson Exhibit 7). 1f Duke were to adopt the suggested adjustments to its
high case and incorporate those into its plan, it would reduce annual energy by 8.8% by
2024 (see Table 9B of Wilson Exhibit 9). Energy savings of 8.8% would be on the low
end of the achievable potential range identified in the Georgia Tech study and would be
consistent with a moderately aggressive long-teﬁn energy efficiency effort. Considering
the goals énd demonstratec_l energy savings of other utilities around the country, Duke
Energy could consider resource plans with savings of up to 15% by 2024.

DOES THE PROGRESS ENERGY RESOURCE PLAN INCLUDE A
COMPREHENSIVE ANALYSIS OF DEMAND-SIDE RESOURCE OPTIONS?

No. In fact, the Progress IRP fails to disclose and explain its analysis of demand-side
resource options, as required by Commission Rule R8-60. The discussion of demand-
side resources in Progress’s resource plan is limited to its existing energy efficiency and
demand response programs (including new programs). In both the 2008 and 2009
resource plans, Progress indicates that it “has not rejected any evaluated énergy'
efficiency or demand side management resources since the last Rcsource.Plan filing.”
The existence of the potential study demonstrates that Progress has not accurately
represented its evaluation process. This study is not mentioned in its resource plan or
supportiﬁg testimon'y, and Progress has marked the entire study (rather than only those
portions containing sensitive business information) confidential, making it impossible for
interested parties to evaluate and comment on its scope and findings.
John D. Wilson Direct Testimony
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Rather than being driven by a “bottom-up” analysis of oplions, the scale of the
Progress demand response and energy efficiency programs appear to be driven by a May
2007 goal to double “the amount of beak load reduction c;apabilily available through
DSM and EE programs, about 1,000 megawatts (MW).” Progres; IRP at 17. No basis for
this goal is explained in the IRP. It is perhaps no (l:oincidence that its year 15 portfolio
would save almost exactly 1,000 MW, the amount of the goal announced by Progess in
2007. While the expansion of its program isl laudable, Progress has not associated this
target with a completion date nor an energy savings target.** It would be just as
incomplete if Progress announced a supply-side resource development program without a
timeline or anticipated level of resource use.

Progress docs appear to be actively moving forward with its energy./ efficiency
programs. According to Progress Witness Edge, Progress “is investigating the potential
for new DSM/EE program opportunities on an on-going basis . . .” The company is
seeking approval of new residential programs, and is considering “a residential
behavio-ral change initiative and other DSM/EE research and development pilots.” Direct
Testimony of David Christian Edge at 8-9. -These programs are also briefly described as
“prospective program opportunities” in the resource plan. (p. E-5) While it is
encouraging to learn that Progress is considering new unspecified programs, it is unclear

whether their program development is informed by the lybe of comprehensive analysis

required by Rule R8-60(g).

%5 In the testimony of Progress Energy Witness B. Mitchell Williams, he testified that PEC is “relying upon
achieving a approximately 1,000 megawatt reduction in peak load by 2014” (transcript volume 4, p. 143, line
" 19); the 2009 IRP indicates 1,000 MW of peak load reduction would be achieved in 2019; and the potential
study prepared by indicates that
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An examination of the potential study demonstrates that Progress has not fully
disclosed in its IRP its consideration ol energy efficiency resources. examples of

programs thai Progress has considered. but did not discuss in its resource plan

Bty

is not included in any of the energy efficiency programs discussed in the
Progress IRP. For example, Progress’s Residential Home Energy Improvement Program
does not include Neither does the Progress resource plan explain why
Pr_ogress may have rejected an : program.

Progress’s potential study also recommends

The Progress resource plan does include the Commercial, Industrial, and Governmental
(CIG) Energy Efficiency Program, which is “available to all CIG customers interested in
improving the energy efficiency of their new construction projects or within their existing
facilities.” The program olffers both prescriptive incentives that appear to cover a broad
range of end-use categories as well as custom incentives available for “opportunities not
covered by the prescriptive measures.” However, during the first two r;10nths of the
program, Progréss reported only one transaction. If Progress is making effective use of
the ' opportunities in the CIG sectors, itis
not evident in either the resource plan or its supporting testimony.

Even if Progress had incorporated its potential stﬁdy into its resource plan, the
resource plan would still lack a comprehensive analysis of demand-side resource options.
Furthermore, Progress appears to have considered only one alternative demand-side
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!

resource portfolio in its analysis. In contrast, there is an entire section of its report
discussing “Screening of Generation Alternatives.” These systematic shortcomings
demonstrate that energy efficiency resources are a second-class resource in Progress’s
plan.

WHAT STEPS SHOULD PROGRESS TAKE TO PROVIDE A
COMPREHENSIVE ANALYSIS OF DEMAND SIDE OPTIONS?

Progress should publicly disclose those portions of its potential study that do not include
sensitive business information, and any other related re.';earch or'materials, and discuss
the implications of its research in a revised resource plan. That plan should be based on a
comprehensive analysis of demand-side resource options, using one of the methods
described above. It should correct the technical errors I have pointed out in my testimony
to the exténl that they remain relevant to a revised plan. It should develop several
demand-side ;esource' options flor evaluation in its resource plan. It should evaluate each
of those options in its resource plan until it determines that it has identified the maximum
amount of cost-effective Aemand-side resources that aré suitable to meet the various goals
of a resource plan, as discussed earlier in my testimony.

'.l"he Progress resource plan would reduce annual energy use by 2.7% in 2024 (see
Table 7B of Wilson Exhibit 7). This forecast is far below the achievable potential range
identified in the Georgia Tech study and does not appear to represent even the full
amount of energy efficiency allowed for REPS compliance purposes. Considering the
goals and demonstrated energy savings of other utilities around the country, Progress

Energy could consider resource plans with savings of up to 15% by 2024.
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DO YOU HAVE ANY OVERALL RECOMMENDATIONS FOR IMPROVING
THE ANALYSIS OF DEMAND-SIDE RESOURCE OPTIONS IN DEVELOPING
THE RESOURCE PLANS OF NORTH CAROLINA UTILITIES?

Yes. First, | recommend that the Commission reject the simplistic approach of offering
only one or two options regarding demand-side resources and direct utilities to explain
how it seleqted its ﬁreferred portfolio. The current treatiment of demand-side resources is
fundamentally inferior to the degree of variation and specificity allowed for supply-side
resources. Among the best practices recommended in a Lawrence Berkeley National
Laboratory review of resource planning practices in the West are that utilities should
“construct candidate portfolios with the maximum achievable EE potential” and use a
transparent process for “selecting the preferred portfolio.”*®

Second, the Commission should direct North Carolina utilities to adopt resource
planning practices that include consideration of risks that can cause short-term raie
spikes. As discussed above, this practice has been used by the Northwest Power and
Conservation Council and helped utilities in that region reduce the risk of short-term rate
increases. The current practice of using scenarios and sensitivities does provide some
directional guidance on these topics; however, considering that some utilities are using
6nly two resource options for energy efficiency (existing programs vs no programs), this
practice is not useful in helping select lower-risk plans.

Third, in support-of strong energy efficiency resource analysis and program
development, I would also recommend the creation of a regional energy efficiency

database and collaboration process. Three widely used models exist. The Northwest

% Barbose, G., “Valuing Energy Efficiency as a Hedge Against Carbon Regulatory Risk: Current Resource Planning
Practices in the West,” Lawrence Berkeley National Laboratory, EMP Group Meeting Presentation, September
21, 2007,
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Power and Conservation Council’s Regional Technical Forum is a regional advisory
commim.ae established to develop standards to verify and evaluate conservation savings;
it is currently updating its measure database, which is available to the public. The
California Energy Commission maintains the widely used Database for Energy
Efficiency Resources (DEER). The New York State Energy Research and Development
Authority (N YSERDA) maintains -thc widely-used Deemed Savings Database, These
three existing energy efficiency databases and forums are widely utilized by consul;ants
and utilities in other parts of the country fox.' design and initial verification.

A useful .starling point for a Southeast regional database would be the North
Carolina Measures Database, prepared by Morgan Markeling Partners for several North
Carolina utilities. I note that this database is not disclosed or discussed in any utility filing
in this proceeding, even though it is an essential part of the analysis of potential demand-
side resource programs. I learned of the existence of this database in the process of
reviewing a Progress response to a data request. The database itse'lf is considered
confidential.

Establishing a regional energy efficiency database and collaboration process
would be a useful step for three reasons. First, it would provide a process and repository
for the development of authoritative regional energy er‘ﬁc-iency performance
benchmarking. Second, a regional energy ef'ﬁciency‘database would also help to
minimize overall program evaluation costs of utilities, thereby maximizing. more of the
program budget that could be directed towards incentives, generating greater energy

savings and benefits to customers. Third, it would provide an opportunity for business
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and program partners to engage with utility and government staffs to improve and expand
energy efficiency programs.

As noted above, the need for collaboration between utilities and their business and
pregram partners is substantively different for demand-side resources than for supply-
side resources. Many of the services provided by business and program partners are not
designed to excl-usively meet the utility’s needs, but also designed to respond to diverse
customer interests. Building z; regional database and collaboratiﬁn process creates the
opportunity for effective dialogue through the process of ensuring performance

accountability.

IV. Adequacy of Energy Efficiency Compliance Reporting.

ARE NORTH CAROLINA'S INVESTOR OWNED UTILITIES PROVIDING
ADEQUATE REPORTING OF ENERGY EFFICIENCY IMPACTS FOR
PURPOSES OF REPS COMPLIANCE?

Neither Progress nor Dominion submitted any documentation that indicates they intend to

reporl energy efﬁciency impacts from 2007 or 2008 for purposes of REPS compliance.

Duke commented regarding its interest in banking energy efficiency impacts beginning in

2008, but did not indicate what impacts occurred in 2008. This would only become a
concern if the utilities submit five ye.ars worth of energy-efficiency program results in a
single filing to demonstrate REPS compliance for the 2012 compliance year. [ do not
have any reason to believe this will occur, but point out the lack of compliance filings to
date in order to suggest that compliance filings should begin next year in order to avoid

unnecessary challenges.

" DOES THAT CONCLUDE YOUR TESTIMONY?

Yes, it does.
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John D. Wilson

1810 16" Street, NW, 3" Floor
Washington, DC 20009

EXPERIENCE
Southern Alliance
for Clean Energy

Galveston-Houston
Association for
Smog Prevention

The Goodman
Corporation

Florida Legislature

Florida State
University

Houston Advanced
Research Center

US Environmental
Protection Agency

EDUCATION
Harvard University

Rice University

Additional Training

and Experience

Director of Research, Southern Alliance for Clean Enerﬂ

202-495-0776
wilson@cleanenergy.org

Director of Research, Asheville, North Carclina and Washington, DC, 2007 — present
http:/iwww.cleanenergy.org/

= Manage energy efficiency programs

¢ Conduct suppording research and policy development across all program areas

Executive Director, Houston, Texas, 2001 — 2006

http://www.ghasp.org/

= Member, Regional Air Quality Planning Commitiee

Member, Transportation Policy Technical Advisory Committee

Member, Steering Committee, TCEQ Interim Science Committee

Published over a dozen reports

*In the media over 250 limes _

Awards & recognition from the City of Houston, Houston Press, and environmental groups
First executive director, grew staff to three fuli time plus several part time & consulting

Senior Associate, Houston, Texas, 2000 - 2001
hitp./fiwww.thegoodmancorp.com/

+  Project Manager, Houston Main Street Corridor

* Project Manager, Houston Downtown Circulation Study

+ Project Manager, Austin Corridor Planning

*  Project Manager, Ft. Worth Berry Street Corridor Initiative

Senior Legislative Analyst and Technology Projects Coordinator, Office of Program

Policy Analysis and Government Accounlability, Tallahassee, Florida, 1997- 1999

hitp:/iwww oppaga.state.fl.us/

+ Coordinator, Florida Government Accountability Report, 1999

» Coordinator, Project Management Software Implementation, 1988

» Creator and Editor, Florida Monitor Weekly, 1998 - 99

»  Author or team member for reports on water supply policy, environmental permitting,
community development corporations, school district financial management and other
issues — most recommendations implemented by the 1998 and 1999 Florida Legislatures

Environmenta! Management Consultant, Tallahassee, FIorfda. 1997
hitp:/iww. pepps.fsu.edu/FACTI7/index.htmi
¢ Project staff, Florida Assessment of Coastal Trends, 1997

Research Associate, Center for Global Studies, Woodlands, Texas, 1992 - 96
hitp://'vww. harc.edu/mitchellcenterfindex.himl

+ Performance Award, 1985

Coordinator, Houslon Environmental Foresight, 1993 - 96 -
Coordinator, Rio Grande/Rio Bravo Basin |niliative, 1992 - 94

Secretary, Task Force on Climate Change in Texas, 1992 - 94

Researcher, Policy Options: Responding to Climate Change in Texas, 1992 - 93

Student Assistant, Climate Change Division, Washington, DC, 1981 - 92
+  Special Achievement Award, 1991

Master in Public Policy, John F. Kennedy School of Government, 1892
» Concentration areas: Environment, negotiation, economic and analytic methods

Bachelor of Arts, conferred cum laude, 1990
s  Majors; Physics (with honors} and history

* Spanish language; Advanced computer skills; Served and led political committees for the

Sierra Club and Clean Waler Action; Certified Master Wildlife Conservaltionist, Leon County
Extension Service
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Wilson Exhibit 2: Net Customer Bill Savings After Considering Energy Efficiency Rate Impact
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Wilson Exhibit 3: Comparison of Electric Rate and Efficiency Impacts, lowa and North Carolina

Contrary to some claims, energy' efficiency programs do not automatically drive rates upward. This exhibit, compares residential electric rate and
energy efficiency program impacts for the state of iowa to those of North Carolina.

The past decade has seen North Carolina shift from a position of having lower rates than lowa to having higher rates. Yet during this time period,
North Carolina has had effectively no energy efficiency programs from an energy savings perspective, compared to lowa energy savings
programs which are expected to reach 6% cumulative savings over the same time period. This 6% energy savings has been achieved at a modest
cost: since 2004, about 3.5% of lowa utility retail sales revenue has been spent on energy efficiency and load management programs.

Of course, successful energy efficiency programs are only one of several reasons that lowa has maintained (or improved on) rate parity with
North Carolina while helping many of its customers save energy and cut bills. This result should be neither surprising nor controversial; as in
North Carolina, lowa utility-led energy efficiency programs are estimated to have benefits that are twice their cost.
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Wilson Exhibit 4: Energy Efficiency Impacts Are Large in Some States Where Rates Are Comparable to the Southeast
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Wilson Exhibit 5: Overcoming Unique Challenges to Energy Efficiency Resources

Energy efficiency resources are different because in three critical ways. Energy savings or conservation
resources cannot be controlled or stored in the same way that conventional supply-side resources can.
be managed. Second, energy efficiency impacts cannot be measured in the same way that supply-side
resources can be metered at the plant and customer site. Third, energy efficiency resources are typically
delivered by a service provider network and customer base that is far more diverse and complex than
the contractors who assist utilities in building and maintaining power plants. In a utility resource plan,
these differences must be considered when assessing the uncertainties and risks associated with energy
efficiency resources. .

The uncertainties and risks of energy efficiency are associated with several “well-recognized barriers”
responsible for the “current underinvestment in energy efficiency,” including:

* lack of information, awareness

e Lack of capital

e Utility financial regulation — disincentive to utility support

s Utility planning policy — energy efficiency not equal to supply resources

e Efficiency programs not up to date

* Transaction costs

* “Split-incentive” or “Principal-Agent” problem?
Leading energy efficiency programs address each of these customer and market barriers from the policy
level all the way down to implementation = and back again.

One tei:hn_ique that leading energy efficiency programs use to address these barriers is to ramp up
gradualiy over time as the program builds success in overcoming customer and market barriers such as
lack of information. This delivery schedule is a marked contrast to that of conventional generation
resources, which are typically delivered in large chunks on & particular capital improvement schedule.
The ramp up approach is also needed because the actual capacity of-a demand-side resource is only
discovered through effective program execution — potentlal studies and industry experience are merely
forecasts of actual program results.

Energy efficiency resources are measured differently than supply-side resources. An éxtensive
professional practice has developed with the goal of providing useful estimates of the value of energy
efficiency. While a review of the field of measurement and verification techniques is beyond the scope
of this exhibit, The National Action Plan's Model Energy Efficiency Program Impact Evaluation Guide
(November 2007) describes this process in detail. The consolidation of evaluation, measurement and
verification (EM&V) procedures into guides and manuals reflects the growing rigor and reliability of
these tools. Although different approaches are used, these typicaliy reflect different decisions regarding
the balance to be struck between cost and level of detail in these measurements.

Bringing utility energy efficiency programs up to date requires an investment in training and resource
acquisition by utilities, but it also requires convincing business partners in service provider networks to
do the same. The fact that our organizations, as well as all southeastern utilities, routinely draw on
consulting expertise from outside the region speaks directly to the overall shortage of energy efficiency
Ieac}in_g companies with relevant experience in-this region.

' National Action Plan for Energy Efficiency (2009).



Utilities with leading energy efficiency programs (e.g., Alliant Energy} as well as state administered
programs (e.g., NYSERDA) offer business partner network benefits including marketing, technical, and
trade show assistance — as well as a role in improving program design. 2 For example, NYSERDA has an
extensive business and workforce development strategy, as illustrated below.

NYSERDA Business and Workforce Development Marketing Materials
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? Duke Energy has recemly established u new stakeholder advisory group which will formally meet for the first time
in March, 2010. | have accepted their invitation to participate and have participated in some preliminary activities. 1
am not aware that cither Progress Energy or Dominion has established an ongoing stakeholder consultation process
focused on their energy efficiency programs. Progress Energy does have a Community Energy Advisory Council in
Woestern North Carelina, but this council meets infrequently and does not have an ongoing role in the development
ol energy efficiency programs.
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Wilson Exhibit 6: Aggressive Energy Efficiency Programs Reduce Price Spike Risk

The Northwest Power and Conservation Council (NWPCC) considers a wide range of portfolio options in its resource pian analysis. Its resource
portfolio planning analysis is a multi-variable sensitivity analysis which forecasts the cost and risk associated with the best combinations of
various available resources. The portfolio option that offers the “least cost” is the one with the “market mix” of energy resources, what a typical
least cost planning exercise might suggest: '

However, by examining the price spike risk associated with each portfolio option, utilities in the region served by the Bonneville Power
Administration (of which NWPCC is the statutory planning authority) determined that portfolio options with' more conservation and renewable.
energy could cost up to 4% more, but would reduces system risk by up to 5%. The portfolio options selected by NWPCC in its last two planning
cycles have a cost that was somewhat above the “market” mix in cost, with somewhat lower risk. The policy of the NWPCC is that the additional
cost in the selected option represents a regioﬁal insurance hedge that is in the interests of customers concerned about the risk of price shocks.

Another aspect of the NWPCC analysis illustrated in this exhibit is the impact of a “slower pace” option for energy efficiency programs. With
delayed implementation of energy efficiency, all of the portfolio options had both higher cost and higher risk than the “faster pace” option.
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Source; The Fifth Norttiwest Electric Power and Conservation Plan, 2003



Wilson Exhibit 7: Utility Energy Efficiency Resources

Table 7A: Utility Load Forecasts

Load Forecast without Energy Efficiency Programs Load Forecast with Energy Efficiency Programs
Summer Capacity (MW) Annual Energy (GWh) Summer Capacity (MW) Annual Energy (GWh)

2010 | 2015 | 2020 | 2024 | 2010 { 2015 | 2020 { 2024 | 2010 | 2015 | 2020 | 2024 { 2010 | 2 015 } 2020 | 2024
Duke' 17,668 | 19670 | .21,596 | 23,0u | 89,315 | 96967 | 106,224 | 115276 | 16,879 | 18334 | 20,044 | 21,453 | 89,005 | 95,048 | 102,540 | 111,450
Progress' 12731 | 14624 | 15808 | 16,840 | 66243 | 72481 | 78783 | 84,385 | 12,230 | 13581 | 14381 | 15240 | 66,137 | 71,581 | n.10s | 82,140
Dominion 16,973 | 19,165 | 21,162 | 22,667 } 85224 § 97,715 } 108,733 | 117,976 | 16,908 | 18523 | 20278 | 21,712 | 84,685 | 94,537 | 105447 | 114,647
NCEMC 2,891 3,245 3649 | ¢ 4012 | 12821} 14674 | 16499 | 18287 2808 | 37106} 3484 | 3,848| 12761 | 14337 | 16,038 | 17,826
EnergyU.> 566 608 683 751 2,506 2,701 3000 | 3,265 566 597 670 738 2,505 2,601 | .2,880 3,142
Piedmonte 127 239 152 163 542 596 649 695 127 239 152 163 538 580 629 675
Haywood* 57 61 65 69 322 344 366 386 57 61 65 |. 69 320 331 350 369
NCTotal® 27,791 | 31,450 | 34,305 | 36,710 | 139,914 | 153,379 | 168,004 | 181,708 | 26,721 | 29,433 | 31,761 | 34,000 | 139,515 | 150,655 | 163,231 | 176,326

" (1) Duk Energy did not present system load without demand response programs. These values are calculated from the plan.

(2) Progress Energy did not present annual energy without energy efficiency programs. These values are calculated from the plan.

(3) 1 assumed that the "anticipat

" programs referred lo in Table 12 of the EnergyUnited plan are the two approved programs discussed briefly in the plan.

(4) Haywood and Piedmont did not provide a load forecast with energy efficiency programs or the data necessary to calculate such a forecast.
(5) The North Carplina Total.is calculated using NC system percentages of 68% for Duke, 89% for Progress, and 5% for Dominion.

Table 78: Utility Energy Efficiency Resource Forecast System Impacts

Cumulative Energy Efficiency Program Impacts

Summer Capacity (MW) | Annual Energy (GWh)
2010 2015 2020 2024 2010 2015 2020 : 2024
Duke 4.7% 7.3% 7.7% 7.3% 0.3% 2.0% 3.6% 3.4%
Progress 41% 7.7% . 99% | 105% | 02% 13% T 22% 2.7%
Dominion 0.4% 3.5% 4.4%, 4.4% 0.6% 3.4% 3.1% 2.9%
NCEMC 3.0% 4.5% : 4.7% 4.3% 0.5% 24% | - 2.9% 2.6%
EnergyUnited 0.1% 1.8% 1.99' 1.8% 0.0% 3.8% | 4.1% 3.9%
Piedmont 0.0% 0.0% 0.0% 0.0% 0.7% 2.8% 3.2% 3.0%
Haywood 0.0% 0.0% 0.0% 0.0% 0.6% 3.9% 4.6% 46%
Total 40°% 6.9% 80% 8.0% 03% 1.11% 29% 31%




Wilson Exhibit 8: Annual Energy Savings Implied by 24 State Energy Efficiency Targets or Mandates

Implied Annual ~ Date Target End
Energy Savings Goal - -*_Established Date:

Efficiency Goal Details:

ia; s L e 20% Tt 2004 .- -. 2013 L - EEfis-first resourcesto-meet future-electric needs; All achievable -~ .
L LT L s A e "-'._.""eff.idencv'ﬁdfe"tiél W ) e St
Connecticut >20% 2007 - 2018 All achievable cost effective .
Massachusetts - - >2:09%. - . 2008 __f/a. . . Allachievable-costeffective - = - ° . v oofnoantoo
Rhode Island >2.0% 2008 . nfa All achievable cost effective
‘Washington - - ' 3200% - 2006 .. - 2025 . " Al achievable-cost effective ~ = © LR,
Arizona 20% . 2009 2020 20% by 2020
linols” T . T 2.0%: 23007 - - .2015. - .-2.0%peryear .- - TN
Maryland 2.0% 2008 2015 Per capita energy use reduced 15%
‘Vermont . - SU20% .- 2008 - 2011 - "-2:0%.peryear {contract goals) . N
New Jersey 22.0% " 2008 2020 20% of 2020 load
Jowa - - 1.5%.. 7 2009. - 2010 1.5% per year M LT A
Minnesota 15% 2007 2010 1.5% per year
[NewYork .- ..~ 5% - - 2008 2015 10:5% of 2015't6ad. . = . R
Ohio 14% 2008 2019 2.0% per year
Colofado. -+ " T10% _..s..7. 2000 . - 2020, . 10%peryear- - . - .. %
Michigan 1.0% 2008 2012 1.0% per year )
NewMexlco . - - £0% “:...~ 3009 . . 2000 - Minhum10%of 200500ad . . - TE 30
Nevada 0.6% 2005 nfa 0.6% of 2006 annually
Pefnisylvania- * -~ . -06% ", - . <2008 . . 2013 . -3.0%.0f 2009-2010/l03d . o
Hawaii 0.5% ’ 2004 2020 0.4-0.6% per year _
Texas - . -- _05%.-- - 2007 - . 2010 .  20%of load growth . e
Virginia 0.5% 2007 2022 10% of 2006 load
Florida . ~ . .. - 04% - '~ ‘2000 . 2019 7 | 3.6%by2019 - - o R
North Carolina 0.3% 2007 - 2018 Cumulative forecast of 2.9% energy savings: Wilson Exhibit 2

Notes: The form of state energy efficiency targeats, mandates, goals or resource standards vary. The “implied annual energy savings goal” is a point estimate
reflecting the magnitude of annual energy savings due to typical or peak program year impacts. States which require all achievable energy efficiency



Sources:

— m——— - - - —

Except as noted, from Exhibit PHM-1, "Direct Testimony of Philip H. Mosenthal." Florida Public Service Commission Dockets 080407 through 080413-
EG,.July 6, 2009. The exhibit is the witnesses' analysis of data compiled in American Council for an Energy-Efficient Economy, "Laying the Foundation
for Implementing a Federal Energy Efficiency Standard, March 2009, report no. E091. ' -

Florida data are calculated from Florida Public Servic.e Commission, Final Order No. PSC-09-0855-FOF-EG for Dockets 080407 through 080413-EG,
December 30, 2009.

Maryland, Ohio and Virginia data are calculated from Federal Energy Regulatory Commission, "Energy Efficiency Resource Standards (EERS) and
Goals," July 8, 2009. '

Arizona data are calculated from Arizona Corporation Commission, Decision No. 71436 for Docket No. RE-00000C-09-0427, December 18, 2009.



Wilson Exhibit 9: Duke Energy Efficiency Program Trend and Recommended Adjustment

Figure 9A: Annual Energy Efficiency Program Impacts and Recommended Impacts
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Table 88: Cumulative Energy Efficiency Program Impacts and Recommended Impacts

2010 | 2011 | 2012 | 2013 | 2014 | 201S | 2016 [ 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
Duke Base EE 310 585 1,015| 1,317 | 1,572 | 1,919 2,385 ] 2,613 | 2,860 | 3,211 | 3,684 | 3,816 | 3,817 | 3,817 | 3.826
Adj. Base EE 310 585 ] 1,015 1454} 1902 ) 2,359 2.825] 3293 ] 3,762 4,234 | 4,707 ] 5,181 | 5658 ] 6,136 | 6,616
Duke High EE 310 688 | 1,194 | 1317 ) 1572 | 2,098} 2,698 3,300 | 3,923 4,639 | 5361| 6,333| 7,135 | 7,968 | 8,856
Adj. High EE 310 688 | 1,194 | 1,707 | 2,219{ 2,746 | 3,346 | 3947 | 4570} 5,286 | 6008 6770 | 7,572 | 8405 9,293




Wilson Exhibit 10: Home Energy Comparison Report

A home energy comparison report is a mailed or online teol that allows a residential customer to obtain
a customized comparison of energy use with similar residences. Recent measurement and verification
studies of similar programs indicate an opportunity for an almost immediate 2% residential energy
savings, which in the ¢ase of Duke Energy or Progress Energy could represent a 1% system energy
savings from just this single program.® Considering that these programs are available from established
vendors, it is remarkable that these programs are not being deployed rapidly by every utility energy
efficiency program.

* Even though this measure is not mentioned in its market potential study, 1 am aware that Duke Energy is currently
considering developing a home energy comparison report program.



Wilson Exhibit 11: Building Re/Retro/Commissioning Program

Building commissioning is the systematic and documented process of ensuring that the owner's
operational needs are met, building systems perform efficiently and building operators are properly
trained during the period immediately following new construction. Building re-commissioning or retro-
commissioning {generally, “commissioning”} refers to the same practice on a periodic basis during the
lifetime of the building. These programs are most often offered to commercial, government, and/or
industrial buildings, although multifamily residential buildings may also be suitable properties.

The presence of building retrofit measures in a utility’s energy efficiency portfoiio shouid not be
regarded as an adequate substitute for a commissioning program. For examgple, even though a number
of building retrofit measures were included in the technical potential study conducted for Florida
utilities, the technical potential of those measures represented less than 20% of the total potential
energy savings that could be achieved in a commissioning program. This missed opportunity represents
about 5% of statewide retail electricity saies.

The potential energy savings due to commission has reported over the past decade by organizations
including the Energy Systems Laboratory of Texas A&M University, National Association of Energy
Service Companies, and Energy Service Coalition. In particular, Lawrence Berkeley National Laboratories
reports median whole-building energy savings of 16% for existing buildings and 13% for new
construction.’

Based on the LBNL estimated savings potential and data presented in the Florida study, the statewide
energy savings potential for commissioning in Florida is 9,785 GWh of annual energy savings. After
adjusting for the technical potential associated with retrofit measures identified by the study consultant
as heing typical components of a building commissioning program, the technical potential of the
‘remaining practices performed in a commissioning project is 8,105 GWh of energy savings.

The reason that retrofit measures alone faijl to represent the full potential of building commissioning
programs is that the programs emphasize improving the way that a building is used and operated. The
ENERGY STAR Building Upgrade Manual identifies nine categories of “retrocommissioning opportunities
commonly found during a building walk-through. Their presence indicates potential problems that can
be identified and fixed through a retrocommissioning project;

* Systems that are inefficient due to simultaneous heating and cooling of the same air volume

e Repair or adjustment of economizers due 1o frozen dampers, broken or disconnected linkages,
malfunctioning actuators and sensors, and improper control settings

o Pumps with throttled discharges

o Equipment or lighting that is on when it may not need tc be

* Improper building pressurization due to doors that stand open or are difficuit to get open

e Eguipment or piping that is hot or cold when it should not be; unusual flow noises at valves or
mechanical noises '

» Short cycling of equipment

* Evan Mills, "Building Commissioning: A Golden Opportunity for Reducing Energy Costs and Greenhouse Gas
Emissions," Lawrence Berkeley National Laboratory, prepared fur California Energy Commission and Public
Interest Energy Research, July 2009,



* Variable-frequency drives that operate at unnecessarily high speeds, or at a constant speed
even though the load being served should vary”5
The majority of the interventions listed are not typically captured in a “measures database.”

The omission of this important demand-side resource cannot be justified by its novelty or obscurity. The
widespread understanding of building commissioning is demonstrated by the recent release of the US
EPA Rapid Deployment Energy Efficiency Toolkit, which “provides detailed program design and
implementation guides for 10 broodly opplicable energy efficiency programs.”(emphasis added) One of
the ten programs cited is “Retro-commissioning” for “Commercial/Government/Schools.”® A number of
model utility commissioning programs were recognized by the American Council for an Energy-EFficient
Economy in its 2008 “Compendium of Champions: Chronicling Exemplary Energy Efficiency Programs
from Across the U.S” and could serve as models for North Carolina utilities.

Furthermare, in 2002 the national commissioning market was estimated to include annual retro-
commissioning projects valued at $175 million and new commissioning projects valued at of $114
million. Notably, the potential market ogportunity for retro-commissioning services is estimated to be
nearly 50 to 100 times greater than new commissioning.’

Building commissioning programs are ideal for a utility energy efficiency program because the barriers
to customer adoption tend to be awareness and technical-expertise, rather than financial. The cost-
effectiveness of commissioning is indicated by median costs with a payback time of 1.1 years and 4.2
years for existing and new buildings, respectively.?

3 US Enviranmental Protection Agency, Energy Star Building Upgrade Manual, Office of Air and Radiation, 2008
Edition, p. 5-7.

* US Environmental Protection Agency, Rapid Depluyment Energy Efficiency Toolkit, version dated May 20, 2009.

TFMI, “NEMI Retro-commissioning Exisiing Building Inventory,” February 2002.

5 Mills (2009). .



Wilson Exhibit 12: Energy Re_t;vcling, Including Combined Heat and Power

Energy recycling téchnologies extract useful energy from what would otherwise be waste heat, and can
be a highly cost effective means of producing energy. It is proven technology that is already widely
adopted around the nation, and is applied in both new and existing facilities.

The maost widely used form of energy recycling technology is combined heat and power (or CHP). Use of
CHP technology increases the overall efficiency of fuel use by combining the electricity and thermal
(heat) operations to meet the same demand rather than obtaining them from separate sources. North
Carolina r;as over 1,500 MW of CHP systems installed at industrial, educational, government and other
locations.

Energy recycling, including combined heat and power {or co-generation), waste heat.recovery, and other
similar applications, are considered energy efficiency measures by North Carolina Utility Commission
Rule R8-67,' provided that the measure uses waste heat to produce electricity or other useful energy,
and results in less energy used. Many industries and commercial buildings produce significant amounts
of waste heat that could be captured and transformed into useable, productive steam, heat, or cooling.

Energy recycling offers an opportunity to put currently wasted energy to work for our economy, and to
spark new economic development opportunities in North Carolina. However, there remains some
uncertainty regarding the market potential of energy recycling. According to a Duke University Study,
the national impact of effective policies to promote energy recycling could reach $234 billion in new
investments, creating nearly 1 million new jobs.™ The most recent study of regional energy recycling
potential is by the American Council for an Energy Efficient Economy {ACEEE}, covering both North and
South Carolina, For South Carolina, ACEEE estimated that utilization of CHP could result in an annual
electricity savings of as much as 2,484 GWh by 2025." Preliminary resutts for North Carolina indicale
that.an additional 1-4% of annual electric sales demand could be met through relatively straightforward
adoption of highly cost-effective CHP systems.”

Utilities have shown reluctance to encourage energy recycling technologies. Yet utilities are best
positioned to identify suitable locations for these technologies and assist in smooth implementation.
Considering the scale and cost-effectiveness of these technologies, energy recycling surely qualifies as a
demand-side resource that should be among the options considered in a utifity resource plan.

¥ American Council for an Energy-Efficient Economy, “Energy Efficiency Opportunities in North Carolina: Draft
Report Findings,” presented 1o North Carolina Energy Policy Council {January 2010),

" Credit as an energy efficiency measure is available under the REPS only if the el is nonrenewable. Otherwise,
the electricity generated is considered renewable energy.

' Center on Globalization, Governance and Competitivencss, Duke University, “Manufacturing Climate boluuun:.
Carbon Reducing Technologics and U.S. Jobs™ (Februury 2009).

'* American Louncﬁ for an Energy-Efficient Economy, “South Carolina’s Energy Future: Mmdmg its Efficiency
Resources™,” Report E-99 (November 2009).

1 See note 9. Note that the ACEEE study only considered “CHE thermal energy for boiler loads only and muarkets
that employ the thermal energy for both boiler loads and air conditioning™ using natural gas fuel. Other
technologies, such us waste heat recovery microturbines, are applu.dble at 3 wider range of sites but are less well
estabiished in the market.
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