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Coal Retirements in Perspective--Quantifying the Upcoming EPA Rules

Summary and Recommendation

A forthcoming round of EPA regulations targeting unscrubbed coal plants could affect approximately 100 GW of operating capacity
and could lead to an acceleration in coal retirements and further investment in environmental control equipment. Based on our
discussions with utilities and environmental regulators, however, we believe that the most likely path to compliance is not a
step-function change in coal capacity but a broad-based adaptation by the industry using all available means. In addition, political
pushback, EPA bandwidth issues, legal challenges, and reliability concerns could slow the pace of coal retirements. We envision a
base-case scenario in which 45 GW of coa capacity isretired (including 12 GW announced), varying widely between 30 GW and 70
GW, depending on the level of natural gas prices and the severity of proposed rules. Up to 60 GW of capacity could eventually be
scrubbed. All-in industry costs could exceed $80 hillion, 75%—-80% of which will likely be borne by regulated utilities. The main
beneficiaries that could see their earnings boosted are large coal-heavy regulated utilities. While power markets are likely to tighten
gradually by 2014 under our current assumptions, we see plausible potential upside for FirstEnergy Corp. (FE — Market Perform) and
PPL Corporation (PPL —Market Perform), selling into PIM Interconnection (PIM) or The Midwest Independent Transmission System
Operator, Inc. (MISO).

Key Points

*  What’sdifferent about our approach? When it comes to the Clean Air Act, policy prescriptions can rarely be taken at face value.
We had extensive discussions with our policy, legal, and industry contacts to evaluate the challenges of compliance and
opportunities for alternative approaches to implementing or complying with the proposed rules. It is within this framework that we
evaluate the potential for coal retirements and retrofits.

*  EPA pressestoretireoldest, least-efficient coal plants. EPA isworking to publish anumber of key regulations for coal-fired
power plants, requiring the addition of expensive environmental controls or plant shutdowns. Implementation of the Clean Air
Transport Rule (CATR) in 2012 could start the first coal retirements as soon as 2013, with afurther wave in 2014. Maximum
achievable control technology (MACT) standards for hazardous air pollutants (HAPS), particularly mercury, are expected to follow
beginning in 2015 and could force more widespread retirements.

e Our basecaseis45 GW (including 12 GW in the pipeline) of coal retirements, varying widely between 30 GW and 70 GW.
Up to 60 GW could be scrubbed. The mosaic of proposed rules creates pressure to eventually add afull suite of
environmental-control equipment to large coal-generation units. However, the retirement option is a very viable one at current
natural gas prices. Our economic model suggeststhat it is more rational to build a new combined-cycle gas turbine (CCGT) than to
retrofit amodestly large coal unit, aslong as gas remains below $6/MMBtu to $7/MMBtu.

*  Coal burn affected could reach up to 66 million tons, and gas could increase by up to 5 Bcf/day. Based on an expectation for
45 GWs of old, inefficient, coa-fired retirements, we estimate that there could be up to 66 MTs of lost coal burn. We cavest this
number, however, given the unknown amount of fuel switching to lower-sulfur coal versus running the existing coal fleet at higher
capacity factors. Secondarily, we expect the impacts from mountaintop mining permit and normal geologic issues, along with rising
exports, to keep the coal markets very tight during this demand destruction period. We estimate that Central Appalachia (CAPP)
supply will fall another 40 MTs through 2012 and expect another 20 MT to 30 MT exported, as well. Assuming gas captures 100%
of the coal displaced, gas burn would increase by about 5 Bcf/day.
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Introduction: Onslaught of EPA Rulemaking for Coal Generation

EPA finalizing four rules affecting coal power. The Obama EPA has announced its intention to move
forward with a number of environmental rulemakings that will pressure coal-fired electric generators to add
expensive environmental control technology or shut down. The four pending rules that should receive the
most attention are the Clean Air Transport Rule (CATR), also known as the “Transport Rule” or CATR (the
Clean Air Interstate Rule (CAIR) replacement), the air toxics rule for utilities (MACT—maximum
achievable control technology), the proposed rule for coal combustion residuals (CCRs, also known as fly
ash) regulation, and the cooling water intake structures rule. (For details on the regulations, please see the
“Clean Air Act Primer: A Confluence of Regulations for Coal-Fired Generation” section at the end of this
report.)

Oldest plants targeted for closure. Environmental regulators and advocates tend to focus on the older and
smaller coal-fired power plants, which are unlikely to have modern environmental controls. EPA’s
regulations will disproportionately raise costs for the oldest and least efficient power plants, which account
for a disproportionate share of pollution, with the goal of forcing operators to add controls or shut down.
Some analyses project that the cumulative effect of these rulemakings could be the retirement or derating of
as much as 50 GW to 75 GW of coal-fired generation by 2015.

Shutdowns will be gradual. In our view, EPA-related shutdowns are likely to be more modest and more
gradual in practice. There are a number of factors that lead us to these conclusions, including: (1) intense
political pressure to maintain low-cost power prices in coal-sensitive industrial manufacturing regions, (2)
the volume of regulation (and analysis) to be conducted by EPA leading to “bandwidth” issues and
implementation delays, (3) legal challenges to pending regulations, (4) regulatory discretion to allow
continued plant operation, (5) reliability barriers to shutdowns, and (6) the potential for low-cost control
technology.

The Clean Air Act offers the greatest near-term catalyst for reductions. Two pending rules aimed at
electricity generation units would require the addition of expensive environmental controls. The Transport
Rule aims to reduce emissions of sulfur dioxide (SO,) and nitrogen oxide (NOx) from power plants located
in 31 states and the District of Columbia. The rule is designed to prevent pollution from upwind states
contributing to clean air violations in downwind states. Under EPA’s proposal, each state would be given an
emissions budget (statewide cap) and required to implement policies to ensure that emissions do not exceed
authorized levels. Unlike the rule’s predecessor, CAIR, trading between states would be significantly
limited. This would raise compliance costs and increase pressure on utilities in certain high-emission states.

Transport rule time lines are aggressive and subject to delay. In July 2010, EPA published a draft
Transport Rule, which it expects to finalize by July 2011 (pushed back from a spring target). Presently,
implementation is scheduled to begin on January 1, 2012. Our conversations suggest, however, that this is an
exceptionally ambitious compliance schedule. Transport Rule emission limits are expected to tighten again
in 2014 following a planned revision of standards for fine particulate matter and ozone (See national ambient
air quality standards [NAAQS] below). The EPA has foreshadowed an emissions limit for 2014 that will be
low enough to require the most affected generators to apply flue gas desulfurization (FGD) and selective
catalytic reduction (SCR) or retire.
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The Transport Rule Would Reduce Air Quality Violations (Counties Projected to Have Ozone and/or PM2s Air Quality Problems in

2014 without CATR versus with CATR)
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MACT rule has the most teeth. The second and more impactful rule covers national emissions standards for
hazardous air pollutants (HAPs). The Clean Air Act requires generators to apply maximum achievable
control technology (MACT) for certain air toxics, including mercury. For existing sources, the law requires
controls to equal “the average emission limitation achieved by the best-performing 12% of the existing
sources.” In short, EPA is required by law to evaluate the performance of power plant environmental control
and bring all plants up to the control level of the best performers. According to our conversations with EPA,
the agency believes that a 90% HAP reduction will be achievable and thus required.

MACT time lines are also aggressive, but implementation is flexible. Under a consent decree (legal
agreement), EPA is required to propose a MACT rule by March 2011 and to finalize the rule by November
2011. Under the law, EPA can allow up to three years for compliance, with an additional one-year waiver on
a case-by-case basis. Thus, generators could be required to meet an onerous emissions-control standard by

the end of 2015.

We see a number of factors leading to a more gradual plant closure than one might expect given a

plain reading of the Clean Air Act:

1. Intense political pressure to maintain low-cost power in coal/manufacturing regions. Our
conversations suggest that the economy (and the 2012 elections) will be a significant constraint on the
Obama Administration’s ability to press forward with aggressive Clean Air regulations. Much of the
unscrubbed capacity is in the coal-producing and consuming regions of the industrial northeast and
upper Midwest, which is also the key electoral swing region in the U.S.

2. Shutdown targets are in crucial political states. Of the states with the highest projected generation
shutdowns, seven voted for President Obama in 2008 but voted for a Republican in the latest statewide
election. President Obama lost another four by double digits. Moreover, these large swing states,
including Ohio, Pennsylvania, Michigan, Illinois, and Virginia, represent one-quarter of all electoral
votes and nearly one-third of President Obama’s 2008 total. Additionally, there will be six U.S. Senate
races from these states, and Democrats must defend seats in five. In short, the President cannot afford to
alienate voters (or industry) in the regions most sensitive to plant shutdowns.
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At Risk in the Industrial Heartland: States with Highest Plants at Risk of EPA-Related Closure
(Percentage of Total Projected Capacity Retirements by 2015)

Source: FBR Research

Coal Swing: Obama 2008 versus Democrats 2010 in Key Coal-Sensitive States

Statewide Voting Patterns of
Vulnerable Coal States

2008: Obama
2010: GOP

2008: McCain
2010: Democrat

2008: GOP
2010: GOP

Source: FBR Research and NYTimes.com
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Projected Coal Shut Down in Key Political States

Total

Operating Coal Shutdown Potential | Obama Democrat 2008 % of

Capacity  Capacity % Not % of Costs Vote Senate Electoral Obama
State (MW) (MW) Scrubbed  Capacity $MM 2008 2010 Votes Total
OH 34,999 21,891 38% 14.1% 3,718 51.2% 39.0% 20 5.5%
AL 33,114 11,054 34% 10.5% 3,424 38.8% 34.7% 9 N/A
MI 31,330 11,318 84% 10.9% 5,928 57.4% 39.9% 17 4.7%
Wwv 16,879 14,899 21% 18.4% 2,691 42.6% 53.5% 5 N/A
NC 29,419 13,312 23% 9.9% 2,744 49.9% 42.9% 15 4.1%
IL 46,308 15,557 67% 5.9% 3,445 61.8% 46.3% 21 5.8%
PA 47,408 18,781 19% 5.6% 575 54.7% 49.0% 21 5.8%
VA 24,978 5,889 40% 7.8% 1,849 52.7% 41.3% 13 3.6%
KY 21,625 14,437 23% 7.9% 1,795 41.1% 44.2% 8 N/A
SC 25,290 7,312 31% 6.6% 1,716 44.9% 28.2% 8 N/A
IN 28,390 19,292 27% 5.9% 2,821 49.9% 40.9% 11 3.0%

Costs include unannounced environmental projects, as well as our all-in cost estimate for replacement power. Please refer
to cost table on pg. 17 for a more detailed description of the costs in the footnote section.

Source: FBR Research and NYTimes.com

3. The volume of regulation (and analysis) to be conducted by EPA leading to “bandwidth” issues
and implementation delays. In addition to the Transport Rule and utility MACT, the Obama EPA is
pressing forward on a number of new and revised regulations. These include regulation of (1)
greenhouse gas (GHG) emissions under the Clean Air Act, (2) coal ash disposal, (3) power plant cooling
water intake, (4) industrial boilers, (5) Portland cement facilities, (6) developing ozone and particulate
matter standards, and (7) increasing the amount of ethanol allowed to be blended into gasoline. EPA
has already pushed back planned deadlines for issuing many of these regulations.

EPA struggling to meet regulatory deadlines. One example is the boiler MACT, which has been
suggested as a likely preview for the structure of the utility MACT. EPA was under a court-ordered
deadline to publish a draft by April 15 and released the draft on April 29, 2010. The comment period ran
through August 23, 2010, with finalization scheduled for December 16, a very ambitious turnaround
time. On December 7, EPA requested a 15-month extension of its January 16, 2011, deadline. The
agency had received comments from 41 senators that the rule would lead to significant job losses. EPA
subsequently acknowledged that the proposed MACT would likely be unachievable for certain types of
boilers and that the standards would have to be revised. Moreover, in creating draft rules, EPA did not
have sufficient data on certain categories of boiler. Our conversations suggest that EPA is intent on
producing scientifically rigorous regulation that will withstand legal challenges, which means that
extensive data and analysis will be required for each of these rules. EPA also delayed issuing a final
national ambient air quality standard for ground-level ozone last week until July 2010. This was the
third delay in issuing the final standard, and it pushes out the final rule by almost a year from its initial
deadline. We expect to see continued delays in finalizing controversial rules so the Administration can
respond to comments and address concerns, especially those focused on jobs and the economy.

4. Discretion to allow continued plant operation. The MACT could require less than universal
application of environmental controls for implementing, measuring, and monitoring MACT standards.
For example, EPA considers an emissions limitation “a requirement established by the state or the
administrator which limits the quantity, rate, or concentration of emissions of air pollutants on a
continuous basis.” As a result, EPA has some discretion in how to measure the emissions to be
controlled. Certain designs such as longer measurement periods or measurements of concentrations
rather than volumes could allow certain facilities to reach the MACT standard without applying the
entire suite of controls needed at other facilities.

Sub-categorization is a key opportunity for smaller plants. In designing the MACT regulation, EPA
may also “distinguish among classes, types, and sizes of sources within a category or subcategory” when
establishing MACT standards. Therefore, EPA could set a different MACT standard based on the size
of the facility, the type of fuel, the type of plant, or a number of other factors that could allow certain
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plants to remain operational for some time after the statutory deadline. Most notably, EPA has resisted
the idea of creating subcategories of regulation by coal type, but political pressure to avoid shutdowns
could force the agency to reconsider. This is a key issue with the boiler MACT, which we understand
may be illustrative of the utility MACT dynamic.

MACT includes years of possible extensions. The Clean Air Act offers additional opportunities to
push back the timing of shutdowns. Under the law, the EPA administrator or state-approved program
can grant a one-year extension if more time is “necessary for the installation of controls.” Likewise, the
President can grant an extension for up to two years if technology to implement standards is not
available and it is in the interest of national security.

Legal challenges to pending regulations. Litigation appears to be the rule rather than the exception
when it comes to Clean Air Act regulation. Our conversations with industry sources suggest a
willingness to postpone final decisions on reacting to the Clean Air regulations until after the rules are
finalized and have been challenged in court. Although at this time we do not expect that the final rules
would be stayed by a court, we note the significant risk that litigation delays pose to the compliance
deadlines. We also note the potential for delays if, following litigation, utilities apply control technology
on a rushed schedule, creating a shortage of scrubber instillation capacity.

Reliability barriers to shutdowns. A recent report by the North American Electric Reliability
Corporation (NERC) estimated that as soon as 2015, EPA regulations could result in the retirement of up
to 70 GW of generating capacity and significant impacts on the adequacy of the bulk power system. Our
conversations with policy analysts indicate that these estimates themselves are too large and that
investors should not anticipate region-wide reliability impacts. A more nuanced perspective on
reliability, however, suggests that transmission security can be a highly local issue (for example, a small
uncontrolled power plant with no impact on regional reliability but essential to maintain voltage on a
local transmission line). If retiring such plants would create service concerns for isolated populations or
industries, we would expect significant local and Congressional political resistance.

The potential for low-cost control technology. As recently as five years ago, there was significant
uncertainty about the cost of economy-wide deployment of pollution-control technology for mercury
emissions from power plants. Increasingly, according to our conversations with EPA, agency staff
believes sufficient evidence exists to determine that mercury controls are readily available. The capital
expenditure requirements and relative efficacy of the suite of mercury control options are somewhat
better understood. Moreover, ongoing advances in dry sorbent injection and other technologies could
allow for 90% mercury reduction in some instances without a scrubber. In addition, other hazardous air
pollutants (acid gases, trace metals) appear in most instances to be controllable as co-benefits of these
lower-cost technologies.

Figure: EPA Regulation Schedule

PM2.5 NAAQS:

2010 2011 2012 2013 2014 2015 2016
MACT: Eifaf: ﬁﬂ:z Emg\g Implementation Compliance
CATR DratRue () || it ((Jhijcr;)x) Final Rule ||TSZSX‘)e I Clec? rlztn;ib I? (PM25) C:r:l];i:r::e
Ozone NAAQS: 'E)Ir:aflt Eﬂ:: ((;22;

Draft Rule (Feb)
Final Rule (Oct)

CATR = Clean Air Transport Rule; MACT = Maximum Achievable Control Technology; NAAQS = National Ambient Air;
Quality Standard; NOx = Nitrogen Oxide; PM2.5 = Fine Particulate Matter.

Source: EPA and FBR Research
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If the EPA Implementation/Compliance Time Line Does Not Change, We May See an Unprecedented Amount of Retirements—Is This Realistic?
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Under a 45 GW Retirement Scenario, Coal As a Percentage of Total Capacity Will Shift from 30% to 26% by the End of the Decade

Current Forecast (broad coal definition)
Operating Capacity Nam eplate Capacity Operating Nameplate Operating Nameplate
Narrow Narrow After After

Broad Coal % of Coal %of{ Broad Coal %of Coal  %of After  %of After  %of Additions - %of Additions - %of
in MW Definition Total Definition Total{ Definition Total Definition Total| Additions Total Additions Total{ Retirements Total Retirements Total
Gas 441,241 41% 441,241 41% 466,950 42% 466,950 42% 481,156 40% 506,756 41% 475,145 42% 500,416 42%
Coal 319,740 30% 310,307 29% 340,614 30% 330,805 29% 339,548 28% 360,769 29% 294,941 26% 312,833 26%
Nuclear 101,840 10% 101,840 10% 104,874 9% 104,874 9% 112,172 9% 115,312 9% 111,552 10% 114,748 10%
Water 100,617 9% 100,617 9% 98,115 9% 98,115 9% 118,169 10% 115,666 9% 118,089 10% 115,594 10%
Qil 52,040 5% 52,040 5% 53,815 5% 53,815 5% 52,048 4% 53,823 4% 50,117 4% 51,768 4%
Wind 37,977 4% 37,977 4% 38,099 3% 38,099 3% 57,697 5% 57,821 5% 57,697 5% 57,821 5%
Biomass Wood 6,468 1% 6,468 1% 7,104 1% 7,104 1% 7,468 1% 8,113 1% 7,399 1% 8,042 1%
Biomass Waste 4,873 0% 4,873 0% 5,454 0% 5,454 0% 5,560 0% 6,141 0% 5,559 0% 6,139 1%
Other Nonrenew able 3,192 0% 3,192 0% 3,502 0% 3,502 0% 3,797 0% 4,107 0% 3,797 0% 4,107 0%
Geothermal 2,500 0% 2,500 0% 3,339 0% 3,339 0% 4,350 0% 5,208 0% 4,347 0% 5,203 0%
Solar 985 0% 985 0% 986 0% 986 0% 10,687 1% 10,751 1% 10,686 1% 10,750 1%
Other 10 0% 9,433 1% 10 0% 9,809 1% 10 0% 10 0% 10 0% 10 0%
Grand Total 1,071,483 100% 1,071,473 100% 1,122,862 100% 1,122,852  100% 1,192,663 100% 1,244,475 100% 1,139,340 100% 1,187,431 100%
Unscrubbed Coal Capacity 107,807 105,652 115,720 113,698 127,614 135,875

Note: (1) Additions reflect current advanced development and under-construction projects. (2) Retirements reflect our assumption of 45 GW of coal retirements and planned
retirements for other fuel types.

Source: SNL and FBR Research
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Impact on Utilities

From a regulated utility standpoint, EPA regulation is likely to drive a new wave of capital investment that
we believe could start in 2013, if the current EPA schedule remains intact. Based on current

commodity prices, we see a scenario (with a wide error margin) for coal retirements of 45 GW, including
units in the pipeline, representing roughly 50% of the 100 GW of unscrubbed capacity in the U.S. and 15%
of the 310 GW coal fleet (on an operating capacity basis). A low case of 30 GW is plausible, and a high
case near 70 GW by 2018 is conceivable based on wide-scale replacement of coal capacity with natural
gas. The decision to invest in environmental controls, as opposed to retiring and replacing or repowering,
depends on the severity of new regulation and the spread between the cost of gas and coal. At current gas
prices, the temptation to retire coal units and replace them with a combined-cycle gas turbine (CCGT) may
be difficult to resist. Expenditures could top $80 billion, in our view, 75%-80% of which will be borne by
regulated utilities. Enclosed is our analysis of potential retirements based in part on real-life examples and
insight we have received from various utilities and case studies.

e Regulated utilities are the primary beneficiaries (but not their customers). EPA regulations could
affect roughly 100 GW of U.S. coal operating capacity that is unscrubbed, 73% of which is owned by
regulated utilities. From a cost perspective, the question as to retrofit or replace with natural gas is
almost academic. Compliance will be expensive regardless of whether a utility invests $700/kW and
higher on environment controls or replaces at $950/kW with a CCGT. In our forecast, we assume that
regulated utilities will retrofit larger units and replace smaller units with CCGT capacity. Rate base
investment could top $60 billion for regulated utilities and could boost annual net income growth by
2%—-3% for The Southern Company (SO — Market Perform), Duke Energy Corporation (DUK —
Underperform), and Progress Energy, Inc. (PGN — Market Perform), assuming a constructive regulatory
process.

e Coal retirements are not a quick fix for power markets, but merchants in PJM and MISO could be
better off. We estimate 12 GW to 13 GW of unscrubbed coal generation could be retired in Midwest
Independent Transmission System Operator, Inc. (MISO) and PIJM Interconnection (PIJM). For PJM,
which we monitor closely due to the utilities under coverage, such retirements could move the needle
materially. Under a 1% summer peak demand growth assumption in which 12 GW of generation is
retired in PJM by 2014 (a stress test in our view), we see 17% reserve margins and approximately a
$10/MWHh round-the-clock (RTC) power price uplift based on the analysis enclosed. In such a scenario,
the integrated utilities under coverage that could benefit include FirstEnergy Corp. (FE — Market
Perform) and PPL Corporation (PPL — Market Perform). Another company in the group is Allegheny
Energy, Inc. (AYE — Not Rated).
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Understanding the Impact of EPA Regulations on Electric Utilities

The profile of the U.S. coal generation fleet is illustrated in the charts below. Small units built prior to the
1970s represent approximately 30 GW and are the group at most risk for retirements. Based on a decision
tree applied on a unit-by-unit basis, we see 32 GW of capacity at high risk, 34 GW at medium risk, and 39
GW at low risk. So, the range of potential retirements is roughly 30 GW to 70 GW, in our view. Our base-
case retirement number is 45 GW, which we derive from a more complex algorithm than what is delineated
in the decision tree on the next page and includes 12 GW of retirements already in the pipeline. We also note
that 104 GW of existing coal capacity was built prior to the 1970s, and 88 GW in existing capacity is 300
MW and smaller (all capacity figures here are operating capacity).

Roughly 30 GW to 40 GW in Coal Retirements Appear Plausible for Oldest and Smallest Units
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In the histograms that follow, we show the distribution of units retired in our base-case scenario. In this
scenario, the average retired coal unit size is 110 MW to 120 MW, built in the mid 1960s, and with
utilization factors in the low-50% range. This is generally a bottom-of-the-barrel type of generation when
one considers that an over 25 MW unit without a scrubber is currently 180 MW to 190 MW in size, has high-
50% utilization, and is also built in the mid 1960s. Most units with scrubbers are typically about 400 MW
and were built in the 1970s.
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Simple Decision Tree for Retiring Coal Generation

Not Sufficient
Retrofit/Almost No Risk
| US Coal Fleet | Low Risk
-310 GW- Medium Risk

| Retire/High Risk

Regulated Merchant
-239 GW- -71GW

No FGD Currently FGD FGD No FGD Currently
-7 GW-- -162 GW-- -43 GW-- -29 GW--

56% 68% 61% 62%
Subbituminous/Lignite Bituminous/Waste Coal Subbituminous/Lignite
46 GW-~- 31 GW-- Keep 16 GW--
66%

<300 MW >300 MW >300 MW <300 MW <300 MW >300 MW <300 MW

-17 GW-- -29 GW-- | -6 GW-- -25 GW-- -9 GW-- -11 GW-- -6 GW-
<1970's >1970's >1970's <1970's >1970's <1970's >1970's <1970's >1970's <1970's >1970's <1970's >1970's >1970's <1970's
~14 GW-~ -2 GW-~ ~27 GW-~ -2 GW- -2 GW-~ -5 GW-- ~3GW- ~27 GW-~ 4 GW~ -2 GW- -1 GW- -5 GW-~ -5 GW-- -1 GW- -5 GW-~

64% 64% 2% 59% 55% 55% 50% 47% 48% 65% 58% 69% 64% 9% 84% 64%

Notes: (1) Based on operating capacity, not nameplate capacity. (2) Definition of coal fleet includes only bituminous, sub-bituminous, lignite, and waste coal. (3) Decision tree does not
take into account planned/under-construction FGDs and planned retirements. It is strictly based on current operational fleet. (4) If we were to use a broader definition of coal,
nameplate capacity, and potential capacity additions, we estimate that roughly 130 GW of the coal fleet would be viewed as unscrubbed. (5) Units that are 25 MW or smaller are
exempt from CATR requirements. (6) Percentages represent average utilization for that category.

Source: SNL and FBR Research
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Our Shutdown/Retrofit Model Logic: How We Derive 45 GW of Shutdowns
STEP 1

. IfFGD currenty installed =» Retrofitwith other necessary environmental controls
. If FGD currently under construction or planned =» Retrofit with other necessary environmental controls

STEP 2
Ifno FGD currently installed or planned =
MERCHANT OPERATORS
Shutdown Criteria
. Bituminous or Waste Coal, 25MW < 300MW Unit =» Shutdown
. Subbituminous or Lignite Coal, 25MW < 200MW Unit =» Shutdown
. 25MW < 500MW Unit, > 40 years old, Utlization < 60% =» shutdown
. Year unitretired from service (announced) < 2019 =» Shutdown
REGULATED OPERATORS
Shutdown Criteria
. Bituminous or Waste Coal 25MW < 250MW Unit =» Shutdown =» Buid CCGT
. Subbituminous or Lignite Coal, 25MW < 150MW Unit =» Shutdown =» Build CCGT
. 25MW < 500MW Unit, > 40 years old, Utlization < 60% =» Shutdown =» Build CCGT
. Year unit refired from service (announced) <2019 =» Shutdown = Build CCGT

STEP 3

If unit does not fall into one of the shutdown criteria buckets =» Retrofit with appropriate equipment
. Ifit does meet shutdown criteria, butis younger than 2000 and/or is an IGCC =» Retrofit with appropriate equipment
. If new coal plant being built without appropriate equipment =» Retrofit with appropriate equipment

Source: FBR Research

Diagnosing the Unscrubbed Coal Fleet

Unscrubbed Coal Fleet by Size
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Source: SNL and FBR Research
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Size and Vintage of Potentially Retired Coal Plants Roughly 300 MW or Less and Pre-1970s

Vintage of Potentially Retired Units Size of Potentially Retired Units
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Note: Includes announced retirements through 2018.

Source: SNL and FBR Research

Profile of Units Currently to Be Retired and to Be Potentially Retired

Unit Op Capacity In- Total
Capacity  Factor Service Capacity % of
(MW) %) Date (GW) total

ACTUAL
Units without FGDs currently (excluding units 25MW and under)
Merchant Unregulated 190 64 1971 26 25%
Other Unregulated 48 60 1977 1 1%
Regulated 192 56 1962 76 74%
Total/Average 186 58 1965 102 100%
Announced retirements through 2018
Merchant Unregulated 156 52 1957 2 19%
Regulated 116 46 1957 9 81%
Total/Average 122 47 1957 12 100%
PREDICTION
Potentially retired units (including announced retirements through 2018)
Merchant Unregulated 117 61 1971 11 26%
Other Unregulated 43 60 1974 1 2%
Regulated 118 49 1959 32 2%
Total/Average 113 52 1963 45 100%
Potentially retired units (excluding announced retirements through 2018)
Merchant Unregulated 110 63 1973 9 28%
Other Unregulated 43 60 1974 1 3%
Regulated 118 51 1960 23 69%
Total/Average 110 54 1965 33 100%

Source: SNL and FBR Research

State-level political activity could throw a wrench in the works. Because regulated electric utilities and
their state commissions may ultimately be the arbiters for how coal retirements unfold, the decisions reached
could be influenced by political activity. Thus, we find it helpful to list unscrubbed coal capacity and
potential retirements by states, with a cautionary eye on the coal-heavy states. Please refer to the chart on the
next page for additional state-by-state detail.

Page 13



FBR CAPITAL MARKETS Institutional Brokerage, Research and Investment Banking

Potential Retirements Tend to Come from Politically Sensitive Swing States

Unscrubbed Capacity Shutdown Assumption Potential Costs
Coal
Capacity % Not
State (MW) Scrubbed MW % of total MW % of total $MM % of total
IL 15,557 67% 10,396 9.8% 2,729 6.1% 3,445 6.2%
Mmi 11,318 84% 9,481 9.0% 3,403 7.6% 5,928 10.6%
MO 11,335 7% 8,704 8.2% 644 1.4% 4,291 7.7%
OH 21,891 38% 8,295 7.9% 4,936 11.0% 3,718 6.6%
X 19,870 36% 7,223 6.8% 307 0.7% 2,866 5.1%
IN 19,292 27% 5,184 4.9% 1,663 3.7% 2,821 5.0%
1A 6,815 73% 4,945 4.7% 1,193 2.7% 2,762 4.9%
OK 5,365 90% 4,845 4.6% 373 0.8% 1,763 3.1%
TN 8,750 44% 3,864 3.7% 712 1.6% 1,759 3.1%
AL 11,054 34% 3,732 3.5% 3,478 7.8% 3,424 6.1%
PA 18,781 19% 3,480 3.3% 2,674 6.0% 575 1.0%
KY 14,437 23% 3,353 3.2% 1,713 3.8% 1,795 3.2%
NE 3,210 100% 3,210 3.0% 1,150 2.6% 1,901 3.4%
wWv 14,899 21% 3,130 3.0% 3,109 6.9% 2,691 4.8%
NC 13,312 23% 3,080 2.9% 2,904 6.5% 2,744 4.9%
VA 5,889 40% 2,348 2.2% 1,943 4.3% 1,849 3.3%
sC 7,312 31% 2,249 2.1% 1,682 3.8% 1,716 3.1%
GA 13,309 14% 1,845 1.7% 1,634 3.6% 1,797 3.2%
Wi 7,711 24% 1,826 1.7% 941 2.1% 1,133 2.0%
AR 3,865 43% 1,678 1.6% 0 0.0% 671 1.2%
FL 10,406 14% 1,407 1.3% 1,167 2.6% 1,170 2.1%
MD 4,971 24% 1,200 1.1% 876 2.0% 162 0.3%
MS 2,584 46% 1,177 1.1% 230 0.5% 700 1.3%
NY 2,812 41% 1,147 1.1% 644 1.4% 48 0.1%
MN 4,853 22% 1,074 1.0% 698 1.6% 571 1.0%
LA 3,482 31% 1,067 1.0% 0 0.0% 534 1.0%
KS 5,208 15% 757 0.7% 479 1.1% 625 1.1%
DE 994 56% 558 0.5% 255 0.6% 1 0.0%
Cco 4,933 10% 510 0.5% 883 2.0% 973 1.7%
MA 1,600 29% 471 0.4% 460 1.0% 1 0.0%
NJ 2,055 21% 428 0.4% 81 0.2% 0 0.0%
ut 4,871 8% 398 0.4% 348 0.8% 164 0.3%
ND 4,127 9% 374 0.4% 103 0.2% 143 0.3%
CT 553 67% 372 0.4% 0 0.0% 263 0.5%
MT 2,453 15% 359 0.3% 252 0.6% 141 0.3%
CA 390 73% 286 0.3% 264 0.6% 24 0.0%
WY 5,764 5% 261 0.2% 0 0.0% 62 0.1%
NV 1,109 23% 254 0.2% 330 0.7% 472 0.8%
AZ 5,823 3% 183 0.2% 183 0.4% 187 0.3%
HI 180 100% 180 0.2% 180 0.4% 0 0.0%
NH 531 18% 97 0.1% 97 0.2% 92 0.2%
ME 95 100% 95 0.1% 95 0.2% 0 0.0%
AK 113 78% 88 0.1% 0 0.0% 4 0.0%
SD 497 4% 22 0.0% 0 0.0% 1 0.0%
ID 17 100% 17 0.0% 0 0.0% 1 0.0%
NM 3,957 0% 7 0.0% 0 0.0% 0 0.0%
Total/% 308,346 105,652 100% 44,812 100% $55,986 100%

Note: (1) Costs include unannounced environmental projects, as well as our all-in cost estimate for replacement power.
Please refer to cost table on pg. 17 for a more detailed description of the costs in the footnote section.

(2) Excludes a few states that are fully scrubbed. (3) Ranked by percentage of unscrubbed capacity. (4) Highlighted states
are politically sensitive regions.

Source: SNL and FBR Research
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Clean Air Transport Rule Appears Onerous

The proposed emission caps through 2012 and 2014 from the Clean Air Transport Rule (CATR) would
require a significant investment in scrubbers.

Achieving Targets for CATR Could Require Significant Investment in Scrubbers

Units in tons 2012 Required 2014 Required
Projected SO2 2012 and SO2| Projected SO2 2014 and S0O2

2009 SO2 Pounds/ SO2 2013 Reduction by SO2 later  Reduction

State Emission MMBtu| Emissions Requirements 2012/13|Emissions Requirements by 2014+
Alabama 276,857 0.68 291,810 161,871 129,939 295,387 161,871 133,516
Arkansas n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Connecticut 1,754 0.04 1,849 3,059 -1,210 1,872 3,059 -1,187
Delaw are 15,583 0.72 16,425 7,784 8,641 16,626 7,784 8,842
D.C. 302 1.75 319 337 -18 323 337 -14
Florida 206,039 0.26 217,168 161,739 55,429 219,829 161,739 58,090
Georgia 262,375 0.61 276,547 233,260 43,287 279,936 85,717 194,219
linois 228,900 0.46 241,263 208,957 32,306 244,220 151,530 92,690
Indiana 405,381 0.71 427,277 400,378 26,899 432,514 201,412 231,102
low a 86,288 0.44 90,949 94,052 -3,103 92,063 86,088 5,975
Kansas 51,561 0.27 54,346 57,275 -2,929 55,012 57,275 -2,263
Kentucky 251,005 0.56 264,562 219,549 45,013 267,805 113,844 153,961
Louisiana 75,809 0.24 79,904 90,477 -10,573 80,883 90,477 -9,594
Maryland 199,327 1.57 210,093 39,665 170,428 212,668 39,665 173,003
Massachusetts 34,803 0.28 36,682 7,902 28,780 37,132 7,902 29,230
Michigan 273,734 0.70 288,519 251,337 37,182 292,055 155,675 136,380
Minnesota 52,194 0.30 55,013 47,101 7,912 55,688 47,101 8,587
Mississippi n.a. n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Missouri 240,213 0.63 253,187 203,689 49,498 256,290 158,764 97,526
Nebraska 75,494 0.57 79,572 71,598 7,974 80,547 71,598 8,949
New Jersey 12,810 0.11 13,502 11,291 2,211 13,667 11,291 2,376
New York 45,519 0.18 47,977 66,542 -18,565 48,565 42,041 6,524
North Carolina 117,429 0.34 123,771 111,485 12,286 125,289 81,859 43,430
Ohio 600,689 1.03 633,134 464,964 168,170 640,894 178,307 462,587
Oklahoma n.a. n.a. n.a. na. na. n.a. na. na.
Pennsylvania 625,757 0.96 659,555 388,612 270,943 667,640 141,693 525,947
South Carolina 97,981 0.46 103,273 116,483 -13,210 104,539 116,483 -11,944
Tennessee 108,081 0.52 113,919 100,007 13,912 115,315 100,007 15,308
Texas n.a. n.a. n.a. n.a. na. n.a. na. na.
Virginia 95,412 0.49 100,566 72,595 27,971 101,798 40,785 61,013
West Virginia 177,604 0.52 187,197 205,422 -18,225 189,491 119,016 70,475
Wisconsin 104,639 0.46 110,291 96,439 13,852 111,643 66,683 44,960
Total 4,723,541 0.57 4,978,668 3,893,870 1,084,798| 5,039,693 2,500,003 2,539,690
MWh of Emissions 265,527,053 621,642,454
MWh of Coal Emissions 254,219,888 595,170,524
MW of Coal 42,677 99,914
Scrubbers Required 202 474

Note: (1) May be double counting scrubbers because certain units can share one scrubber. (2) Banking of allowances can
affect how many scrubbers are installed at any given time. We do not incorporate emission allowances in this analysis.

Source: SNL, EPA, and FBR Research
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What Are the Cost Implications of the EPA Regulations?

We derive a base-case cost estimate for the industry of roughly $80 billion. This requires making numerous
assumptions about each coal plant in our database and how an operator might react to more stringent
environmental regulation. We assume that regulated utilities and merchants will tend to add control
equipment to coal units built in the 1970s and with 400 MW to 500 MW in operating capacity. As indicated
in the tables below, most of the cost is borne by regulated utilities, and thus they are the biggest potential
beneficiaries. Smaller units are assumed to be retired due to lack of economies of scale (see North American
Electric Reliability Corporation [NERC] cost curves enclosed) and replaced with natural gas—fired capacity.
Cost estimates used are as follows depending on the size of the generation unit: $400/kW—-625/kW for a
scrubber, $300/kW-425/kW for an SCR, $150/kW for other environmental equipment, and $950/kW for a
new CCGT. Last, we acknowledge a larger error bar in all estimates provided here due to the lack of clarity
around the proposed EPA rules.

Retrofits Most Likely for Relatively Newer Coal Units (from 1970s) and Units between 200 MW and 850 MW

Vintage of Units W/O FGD to be Retrofitted Size of Units W/O FGD to be Retrofitted
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Note: Potential retrofits for units that currently do not have FGDs installed and have not announced plans to add them.

Source: SNL and FBR Research
Most Units That We Expect to Be Retrofitted Are about 400 MW and Younger Than 40 Years

Unit Op Capacity In- Total
Capacity  Factor Service Capacity % of
(MW) (%) Date Gw) total

ACTUAL
Units with FGDs currently
Merchant Unregulated 333 63 1973 42 21%
Other Unregulated 28 28 1979 0 0%
Regulated 447 68 1974 160 79%
Total/Average 408 67 1974 202 100%
PREDICTION
Potential FGD retrofits excluding projects already in pipeline
Merchant Unregulated 457 71 1972 14 28%
Other Unregulated 45 NA 1974 0 0%
Regulated 405 71 1973 35 72%
Total/Average 406 71 1973 49 100%

Source: SNL and FBR Research

Page 16



FBR CAPITAL MARKETS Institutional Brokerage, Research and Investment Banking

Based on NERC Studies, the Cost per kW of Scrubbers and SCRs Varies with Generation Unit Size
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Source: NERC 2010 Special Reliability Scenario Assessment

Unannounced Environmental Projects and Replacement Power Could Reach $60 Billion

$MM Other Enviro

NOx Control/ Costs (ESP,
Type of Operator FGD Cost SCR Cost Baghouse, etc) CCGT Cost Total Cost
Merchant Unregulated $6,568 $541 $62 $0 $7,171
Other Unregulated 106 77 13 0 195
Regulated 17,066 473 328 30,753 48,619
Grand Total $23,739 $1,091 $403 $30,753 $55,986

Note: (1) Excludes planned/under-construction environmental projects. Excludes planned environmental spending for units
we believe will be shut down. (2) Includes some CCGT projects that are already in the pipeline. (3) This cost estimate also
excludes environmental equipment necessary for non-compliant oil plants. (4) Does not incorporate remediation costs
associated with new coal build. (5) Our NOx control cost assumption may be too low because we assume that a low NOx
burner is sufficient in many cases. (6) Our assumption for other environmental costs may be low depending on the severity

of the MACT rules. (7) Costs and retirements do not take into account the impact of the cooling water rule, which has been
losing steam.

Source: SNL and FBR Research

All-In Costs Could Top $80 Billion over the Next Five Years

Base Case Regulated| Low Case High Case
Cost Category ($B) % of Spend ($B) ($B)
Announced/Under Construction Environmental Spend for Current Coal Fleet $11 82% $10 $15
Potential Unannounced Environmental Spend for Current Coal Fleet + Replacement Pow er 56 87% 50 60
Potential Environmental Spend for New Advanced Development/Under Construction Coal Build 17 55% 15 20
Total Potential Costs to the Industry $84 80% $75 $95

Note: Excludes planned environmental spend for units that we believe could be shut down.

Source: SNL and FBR Research

Combined-cycle units could be built much more extensively than we have assumed. Based on the
economics summarized on the next page, a regulated utility could elect, where possible, to build a CCGT
rather than to retrofit a large coal unit with environmental equipment. Thus, a movement toward replacing

gas with coal could be more widespread than we have assumed, especially if carbon or coal regulation gains
traction.
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Building a CCGT Is Almost Always Preferable to “Scrubbing” a 300 MW Coal Plant (Regulated View)

300MW Retrofit Versus CCGT NPV Analysis
Coal ($/MMBtu)

$2.00 $2.30 $2.60 $3.00 $3.30 $3.60 $3.90 $4.20
~ $2.50 -$330 -$392 -$454 -$537 -$599 -$661 -$723 -$786
g $3.50 -$185 -$247 -$309 -$392 -$454 -$516 -$579 -$641
§ $4.50 -$40 -$102 -$164 -$247 -$309 -$372 -$434 -$496
& $5.50 $105 $43 -$20 -$102 -$164 -$227 -$289 -$351
\é $6.50 $250 $187 $125 $43 -$20 -$82 -$144 -$206
O $7.50 $395 $332 $270 $187 $125 $63 $1 -$61

500MW Retrofit Versus CCGT NPV Analysis
Coal ($/MMBtu)

$2.00 $2.30 $2.60 $3.00 $3.30 $3.60 $3.90 $4.20
~ $2.50 -$415 -$519 -$622 -$760 -$864 -$967 -$1,071 -$1,174
g $3.50 -$174 -$277 -$381 -$519 -$622 -$726 -$829 -$933
§ $4.50 $68 -$36 -$139 -$277 -$381 -$484 -$588 -$691
& $5.50 $309 $206 $102 -$36 -$139 -$243 -$346 -$450
g $6.50 $551 $447 $344 $206 $102 -$1 -$105 -$208
O $7.50 $793 $689 $585 $447 $344 $240 $137 $33

Note: This represents the net present value of revenue requirements for building and operating a CCGT gas unit, less the
net present value of building environmental control equipment for a 300 MW or 500 MW coal unit and operating it over a 20-
year residual life. A negative number indicates that the retrofit option is more expensive than the new gas build option.

Source: SNL and FBR Research

What Are Power Market Implications of Retirements by Regions?

The NERC regions to watch for potential power market tightness are Reliability First Corporation (RFC),
Midwest Reliability Organization (MRO), and SERC Reliability Corporation (SERC). Specific regional
transmission operators (RTOs) most affected could be MISO and PJM. In the analysis that follows, we focus
on PJM because most of our integrated utility coverage is exposed to this market. Below are the key
takeaways for the U.S., and PIM specifically.

e If 45 GW of capacity is removed by 2014, reserve margins for the U.S. still remain elevated. While
the caveat is that electricity reserve margins are a regional matter, we believe it is instructive to get a
broader sense of the issue here, at least for illustrative purposes. Summer reserve margins are currently
26% across the U.S. and are likely to decline only to 24% by 2014 in a draconian scenario in which 45
GW of generation is retired. Consider the math (purely illustrative): 63 GW of capacity is expected to
be added through 2014 by NERC; less 45 GW retired gives net capacity additions of approximately 18
GW. Additional demand using 1% load growth requires 30 GW of additional capacity. Thus, roughly
speaking, this creates an 11 GW to 12 GW capacity deficit on roughly 700 GW of demand, which is
only a couple of percentage points of reserve margin.

e PJM reserve margins could start to narrow by 2014. PJM projects 19% reserve margins by 2014,
based on 3.6 GW of retirements and 6.8 GW of additions. In a stress test scenario in which 12 GW of
capacity is removed, PJM’s reserve margins drop to 13%, which creates a reliability issue and potential
price spikes. However, the pace of retirements is likely to be more modest. We are also skeptical of
PJM’s summer peak demand forecast. As shown in the table below, reserve margins would be 17%,
with 12 GW of retirements and 1% summer peak demand growth through 2014.

e PJM RTC power prices could increase $10/MWh, with 12 GW in retirements and lackluster
demand growth by 2014. We illustrate this calculation with the following dispatch curve. The curve
reflects a scenario in which 12 GW of capacity is retired, 6.8 GW of capacity is added, and peak demand
grows 1% annually through 2014. We evaluate the resulting clearing price against a base case that uses
the PIM capacity forecast and 1% demand growth. In this very rough approximation, off-peak power
prices increase about $5/MWh and on-peak prices increase about $15/MWh.
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We Expect 45 GW of Coal Retirements through 2018 (Including Planned Retirements)

in MW

Capacity at Risk of % of Total Regional| Unscrubbed Total Regional Total Regional
Regional Transmission Operator Shutdown Capacity Capacity Coal Capacity Capacity
Midw est Independent Transmission System Operator, Inc. 12,728 8% 35,163 79,056 154,379
PIM Interconnection, LLC 12,401 7% 22,670 68,577 181,828
Southw est Pow er Pool Inc 2,344 3% 15,902 27,220 75,958
ISO New England Inc. 652 2% 1,034 2,779 35,784
New York Independent System Operator 644 2% 1,147 2,812 42,816
California Independent System Operator 594 1% 286 4,680 65,577
Electric Reliability Council of Texas Inc. 307 0% 4,044 15,488 90,925
Other 15,142 4% 25,407 109,697 424,217
Grand Total 44,812 4% 105,652 310,307 1,071,483
in MW

Capacity at Risk of % of Total Regional| Unscrubbed Total Regional Total Regional
NERC Region Shutdown Capacity Capacity Coal Capacity Capacity
RFC 19,687 8% 41,034 106,949 238,106
MRO 3,915 7% 11,270 24,675 59,401
HI 180 7% 180 180 2,580
SERC 14,950 5% 32,284 97,025 279,437
SPP 1,194 2% 11,013 20,012 62,572
FRCC 1,075 2% 1,315 9,027 59,469
NPCC 1,296 2% 2,181 5,591 78,602
WECC 2,208 1% 2,244 31,247 198,149
ERCOT 307 0% 4,044 15,488 90,849
ASCC 0 0% 88 113 2,317
Grand Total 44,812 4% 105,652 310,307 1,071,483

Note: Includes 12 GW of announced shutdowns.

Source: SNL and FBR Research

Aggregate Margins Do Not Tighten Meaningfully across the U.S. Even If 45 GW Were Removed by 2014

2010 2014
Reserve
Net Internal Anticipated Margin Prior
Net Internal  Anticipated Demand Capacity to lllustrative Reserve
Demand Capacity Reserve Grown 1% Resources Incremental Incremental Margin After
(MW) Resources Margin (MW) per NERC Retirements Retirements Retirements
FRCC 42,820 53,826 25.7% 44,559 57,097 28.1% -1,075 25.7%
MRO 39,343 50,633 28.7% 40,940 51,986 27.0% -3,915 17.4%
NPCC 60,001 73,341 22.2% 62,437 78,374 25.5% -1,296 23.4%
RFC 171,488 219,583 28.0% 178,451 232,924 30.5% -19,687 19.5%
SERC 195,833 247,674 26.5% 203,785 262,024 28.6% -14,950 21.2%
SPP 42,976 53,298 24.0% 44,721 58,368 30.5% -1,194 27.8%
TRE 62,412 75,181 20.5% 64,946 76,191 17.3% -307 16.8%
WECC 124,924 161,358 29.2% 129,996 181,327 39.5% -2,208 37.8%
us 739,797 934,894 26.4% 769,836 998,291 29.7% -44,632 23.9%
2010 US Capacity 934,894 2010 US Demand 739,797
Plus: Additional Resources 63,397 Plus: Additional Demand 30,039
Less: Retirements -44,632
2014 US Capacity (MW) 953,659 2014 US Demand (MW) 769,836
|Net Change in Capacity 18,765 Net Change in Demand 30,039

Source: NERC, SNL, and FBR Research
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Reserve Margins at PJM Tighten by 2014 in a Retirement Stress Test Scenario, but Mitigated by Lower Demand

Growth
PJM
Forecasted PJM Existing Reserve
Summer Net and PIJM PJM Forecasted Margin wt
Internal Expected Reserve Incremental Reserve Summer Net 8.8GW Add
Demand per Net New  Margin per Retirements Margin wt Internal Retirements
Planning PJM  Generation PIM (3,587MW  8.8GW Add Demand per and FBR
Year 11/11/2010 Adds Forecast built in) Retirements FBR Demand
2010/2011 131,827 166,231 26.1% 26.1% 131,827 26.1%
2011/2012 135,320 167,080 23.5% 23.5% 133,145 25.5%
2012/2013 137,054 167,509 22.2% 22.2% 134,477 24.6%
2013/2014 140,314 168,682 20.2% 20.2% 135,821 24.2%
2014/2015 142,616 169,394 18.8% 8,813 12.6% 137,180 17.1%
Additions Reflected in PJM Forecast 6,750
Retirements Included in PJM Forecast 3,587
Additional Retirements per FBR Scenario 8,813
Total Retirements in Stress Test Scenario 12,400
Net Additions 2010-205 -5,650

Source: PJM, SNL, and FBR Research
Incremental Retirements Could Boost Power Prices in a Stress Test Scenario

2014/2015 PJM Dispatch Curve
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What Are the Implications by Regulated Electric Utility?

Regulated utilities would likely continue investing in more control equipment or in new gas-fired capacity.
Rate base growth could be boosted for companies such as Duke Energy, Progress Energy, and The Southern
Company. The merchant arms of integrated utilities would likely retire underutilized generation and invest
in additional environmental equipment for large units based on the assumption that forward power curves
would lift.

Duke, Progress, and Southern Earnings to Benefit the Most from EPA-Related Capex Spending

Potential Net  Current Net 5-year Net

Total Income Income % of Current Income

Company Capex Benefit (MM) (MM) NetIncome CAGR
Duke Energy Corporation $6,014 $301 $1,718 18% 3.3%
Progress Energy, Inc. $2,513 $126 $888 14% 2.7%
Southern Company $5,204 $260 $1,996 13% 2.5%
SCANA Corporation $703 $35 $380 9% 1.8%
Entergy Corporation $1,058 $53 $1,342 4% 0.8%
FirstEnergy/Allegheny $641 $32 $1,082 3% 0.6%
PPL Corporation $224 $11 $1,228 1% 0.2%

Notes: (1) Assumes retired capex is replaced with CCGT for $950/kW unless the company has already shared its specific
plans. Assumes retired capex is replaced with CCGT for 950/kW unless the company has already shared its specific plans.
(2) Uses our last published 2010 EPS estimates as the base year. (3) We use our 2011 pro forma FE/AYE estimate as the
basis for the AYE calculation.

Source: Company reports, SNL, and FBR Research
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Within Our Coverage Universe, SO and DUK Have the Highest Potential Retirements among Regulateds;
FE/AYE Have Highest among Integrateds (chart continued on the following two pages)

Average Out

of Service

Ownership Total Year For Total Total
Company/ Ownership Amount No FGD Announced Announced Potential Potential
Power Plant Name Type of Plant (%) (MW) Currently FGDPlanned  Shutdown  Shutdown Shutdown Costs ($MM)
Allegheny Energy
Albright Regulated 100 292 292 0 0 NA 292 277
Armstrong Pow er Station Merchant Unregulated 100 356 356 0 0 NA 356 0
Fort Martin Regulated 100 1,107 0 0 0 NA 0 0
Harrison Regulated 100 1,975 0 0 0 NA 0 0
Hatfield's Ferry Merchant Unregulated 100 1,710 0 0 0 NA 0 0
Mitchell Pow er Station 3 Merchant Unregulated 100 288 0 0 0 NA 0 0
Pleasants Regulated 100 1,300 0 0 0 NA 0 0
R. Paul Smith Pow er Station Merchant Unregulated 100 116 116 0 0 NA 116 0
Rivesville Regulated 100 142 142 0 0 NA 142 135
Willow Island Regulated 100 241 241 0 0 NA 241 229
Subtotal 7,527 1,147 0 0 1,147 641
FirstEnergy
Ashtabula Merchant Unregulated 100 244 244 0 0 NA 244 0
Bay Shore Merchant Unregulated 100 495 495 0 0 NA 280 134
Bruce Mansfield Merchant Unregulated 100 2,510 0 0 0 NA 0 0
Eastlake Merchant Unregulated 100 1,233 1233 0 0 NA 636 299
Lake Shore Merchant Unregulated 100 245 245 0 0 NA 245 0
R.E Burger Merchant Unregulated 100 406 406 0 312 2010 406 0
W.H. Sammis Merchant Unregulated 100 2,220 0 0 0 NA 0 104
Subtotal 7,353 2,623 0 312 1,811 536
Total AYE+FE 14,880 3,770 0 312 2,958 1,178
American Hectric Power
Big Sandy Regulated 100 1,078 1078 1038 0 NA 0 467
Cardinal Regulated 33 595 0 0 0 NA 0 0
Clinch River Regulated 100 705 705 0 0 NA 705 670
Conesville Regulated 75 1,302 165 0 165 2012 165 157
Dolet Hills Regulated 40 270 0 0 0 NA 0 0
Flint Creek Regulated 50 264 0 0 0 NA 0 0
Gen J M Gavin Regulated 100 2,640 0 0 0 NA 0 0
Glen Lyn Regulated 100 335 335 0 335 2015 335 318
J.M. Stuart Regulated 26 604 0 0 0 NA 0 0
John E Amos Regulated 100 2,900 2900 2878 0 NA 0 1295
Kammer Regulated 100 630 630 0 630 2018 630 599
Kanaw ha River Regulated 100 400 400 0 0 NA 400 380
Mitchell (WV) Regulated 100 1,560 0 0 0 NA 0 0
Mountaineer Regulated 100 1,320 0 0 0 NA 0 0
Muskingum River Regulated 100 1,440 1440 0 840 2015 840 1061
Northeastern 3-4 Regulated 100 918 918 918 0 NA 0 413
Oklaunion Regulated 70 485 0 0 0 NA 0 0
Philip Sporn Regulated 100 1,050 1050 0 1050 2016 1050 998
Picw ay Regulated 100 100 100 0 100 NA 100 95
Pirkey Regulated 86 580 0 0 0 NA 0 0
Rockport Regulated 100 2,620 2620 2620 0 NA 0 1179
Tanners Creek Regulated 100 995 995 0 495 2018 495 720
W.H. Zimmer Regulated 25 330 0 0 0 NA 0 0
Welsh Regulated 100 1,584 1056 1056 0 NA 0 475
Subtotal 24,706 14,392 8,510 3,615 4,720 8,827

General Notes: (1) Cost column incorporates cost of retrofit and replacement power. (2) When costs are not disclosed, we
assume $950/kW for CCGT and our assumptions for remediation equipment. (3) Units that are retired in different years are
averaged in the out-of-service date column. (4) Does not take into account cost of potentially retrofitting/replacing oil-fired
plants like Anclote for Progress.

Company-Specific Notes: FirstEnergy: Has already mothballed/seasonally adjusted operations for its coal capacity that
does not currently have a scrubber.

Source: Company reports, SNL, and FBR Research
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Average Out

of Service

Ownership Total Year For Total Total
Company/ Ownership Amount No FGD Announced Announced Potential Potential
Power Plant Name Type of Plant (%) (MW) Currently FGD Planned Shutdown Shutdown Shutdown Costs ($MM)
Duke Eneragy
Belews Creek Regulated 100 2,220 0 0 0 NA 0 0
Buck Regulated 100 369 369 0 369 2013 369 700
Cayuga Regulated 100 1,005 0 0 0 NA 0 0
Celco Other Unregulated 100 23 23 0 0 NA 0 0
Cliffside Regulated 100 760 198 0 198 2011 198 465
Conesville Regulated 18 312 o] o] 0 NA 0 0
Dan River Regulated 100 276 276 0 276 2012 276 710
East Bend Regulated 69 414 0 0 0 NA 0 0
Edw ardsport 7-8 Regulated 100 120 120 0 120 2012 120 559
G.G. Allen Regulated 100 1,127 0 0 0 NA 0 0
Gibson Regulated 90 2,822 0 0 0 NA 0 0
J.M. Stuart Regulated 39 912 0 0 0 NA 0 0
Killen Station Regulated 33 198 0 0 0 NA 0 30
Kodak Park Merchant Unregulated 49 64 64 0 0 NA 50 1
Marshall Regulated 100 2,078 0 0 0 NA 0 0
Miami Fort Regulated 69 803 163 0 0 NA 163 155
R. Gallagher Regulated 100 560 560 0 0 NA 280 308
Riverbend Regulated 100 454 454 0 454 2015 454 1066
Rumford Cogeneration Merchant Unregulated 15 14 14 0 0 NA 14 0
Tuscola Station Other Unregulated 49 5 5 0 0 NA 0 0
W.H. Zimmer Regulated 47 605 0 0 0 NA 0 0
W.S. Lee Regulated 100 370 370 0 370 2014 370 869
Wabash River ST Regulated 100 676 676 0 85 2015 350 333
Walter C Beckjord Regulated 77 862 862 0 0 NA 862 819
Subtotal 17,049 4,154 0 1,872 3,506 6,014
Entergy Corporation
Big Cajun 2 Regulated 42 247 247 0 0 NA 0 124
Independence Regulated 48 805 805 0 0 NA 0 322
R.S. Nelson 6 Regulated 70 385 385 0 0 NA 0 193
White Bluff Regulated 57 946 946 946 0 NA 0 420
Subtotal 2,382 2,383 946 0 0 1,058
PPL Corporation
Brunner Island Merchant Unregulated 100 1,476 0 0 0 NA 0 0
Cane Run Regulated 100 563 0 0 0 NA 0 0
Colstrip Regulated 25 529 0 0 0 NA 0 0
Conemaugh Merchant Unregulated 16 279 0 0 0 NA 0 0
Corette Merchant Unregulated 100 153 153 0 0 NA 153 0
EW. Brown Regulated 100 697 0 0 0 NA 0 0
Ghent Regulated 100 1,918 0 0 0 NA 0 0
Green River Regulated 100 163 163 o] 0 NA 163 155
Joppa Steam Regulated 20 232 0 0 0 NA 0 0
Keystone Merchant Unregulated 12 212 0 0 0 NA 0 0
Mill Creek Regulated 100 1,472 0 0 0 NA 0 0
Montour Merchant Unregulated 100 1,530 0 0 0 NA 0 0
Trimble County Regulated 75 383 0 0 0 NA 0 0
Tyrone 3 Regulated 100 71 71 0 0 NA 73 69
Subtotal 9,678 387 0 0 389 224
Progress Energy
Asheville Regulated 100 389 0 0 0 NA 0 0
Cape Fear Regulated 100 323 323 0 323 2014 323 315
Crystal River Regulated 100 2,350 882 0 882 2021 882 838
H.B. Robinson Coal Regulated 100 184 184 0 0 NA 184 175
L.V. Sutton Regulated 100 623 623 0 623 2014 623 600
Lee Regulated 100 418 418 0 418 2013 418 408
Mayo Regulated 84 628 0 0 0 NA 0 0
Roxboro Regulated 96 2,355 0 0 0 NA 0 0
W.H. Weatherspoon Regulated 100 182 182 0 182 2014 182 177
Subtotal 7,452 2,612 0 2,428 2,612 2,513

General Notes: (1) Cost column incorporates cost of retrofit and replacement power. (2) When costs are not disclosed, we
assume $950/kW for CCGT and our assumptions for remediation equipment. (3) Units that are retired in different years are
averaged in the out-of-service date column. (4) Does not take into account cost of potentially retrofitting/replacing oil-fired
plants like Anclote for Progress.

Company-Specific Notes: (1) Entergy: Construction of White Bluff Scrubber is delayed. (2) Progress: Assume Lee CCGT
replaces Lee, Cape Fear, and Weatherspoon coal plants. Sutton CCGT replaces Sutton. Excludes Richmond CCGT
because it is not replacement power. Crystal River may be replaced by CCGT if Levy nuclear project is delayed further. (3)
Duke: Has a settlement for which it has agreed to repower or shut down two Gallagher units (280 MW). It has retrofitted the
other two units with Trona. Cost of Buck, Cliffside, Dan, and Edwardsport projects is allocated across the plants that are
retiring. Only a part of the Edwardsport IGCC is considered replacement power for the purposes of the cost calculation.

Source: Company reports, SNL, and FBR Research
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Average Out

of Service

Ownership Total Year For Total Total
Company/ Ownership Amount No FGD FGD Announced Announced Potential Potential
Power Plant Name Type of Plant (%) (MW) Currently Planned Shutdown Shutdown Shutdown _Costs ($MM)
PSEG
Bridgeport Harbor 3 Merchant Unregulated 100 372 372 0 0 NA 0 186
Conemaugh Merchant Unregulated 23 383 0 0 0 NA 0 0
Hudson 2 Merchant Unregulated 100 558 0 0 0 NA 0 0
Keystone Merchant Unregulated 23 388 0 0 0 NA 0 0
Mercer Merchant Unregulated 100 648 0 0 0 NA 0 0
Subtotal 2,349 372 0 0 0 186
SCANA
Canadys Regulated 100 396 396 0 0 NA 396 376
Cogen South Regulated 100 90 0 0 0 NA 0 0
Cope Regulated 100 420 0 0 0 NA 0 0
McMeekin Regulated 100 250 250 0 0 NA 250 238
Urquhart Regulated 100 94 94 0 0 NA 94 89
Wateree Regulated 100 710 0 0 0 NA 0 0
Williams Regulated 100 615 0 0 0 NA 0 0
Subtotal 2,575 740 0 0 740 703
Southern Company
Barry Regulated 100 1,636 886 0 0 NA 886 842
Bowen Regulated 100 3,222 0 0 0 NA 0 0
Crist Regulated 100 930 0 0 0 NA 0 0
E.C. Gaston Regulated 100 1,606 764 0 0 NA 764 726
Gadsden Regulated 100 130 130 0 0 NA 130 124
Gorgas Regulated 100 1,247 217 0 0 NA 217 206
Greene County Regulated 100 497 497 0 0 NA 243 390
Hammond Regulated 100 846 0 0 0 NA 0 0
Harllee Branch Regulated 100 1,607 0 0 0 NA 0 0
Jack McDonough Regulated 100 517 0 0 517 2012 517 944
Jack Watson 4-5 Regulated 100 706 706 0 0 NA 230 457
James H. Miller Jr. Regulated 92 2,525 0 0 0 NA 0 0
Kraft 1-3 Regulated 100 201 201 0 0 NA 201 240
Lansing Smith Regulated 100 357 0 0 0 NA 0 0
Mcintosh Regulated 100 157 157 0 0 NA 157 187
Mitchell (GA) Regulated 100 155 155 0 0 NA 155 185
Scherer Regulated 29 999 0 0 0 NA 0 0
Scholz Regulated 100 92 92 0 0 NA 92 87
Victor J. Daniel Jr. Regulated 100 1,007 0 0 0 NA 0 0
Wansley Regulated 54 937 0 0 0 NA 0 0
Yates Regulated 100 1,295 1196 0 0 NA 489 818
Subtotal 20,669 5,001 0 517 4,081 5,204
TECO Energy.
Big Bend Regulated 100 1,599 0 0 0 NA 0 0
Polk IGCC Regulated 100 240 240 0 0 NA 0 0
Subtotal 1,839 240 0 0 0 0
Grand Total 103,579 34,050 9,456 8,744 19,006 25,906

General Notes: (1) Cost column incorporates cost of retrofit and replacement power. (2) When costs are not disclosed, we
assume $950/kW for CCGT and our assumptions for remediation equipment. (3) Units that are retired in different years are
averaged in the out-of-service date column. (4) Does not take into account cost of potentially retrofitting/replacing oil-fired
plants like Anclote for Progress.

Company-Specific Notes: (1) Southern: Southern Company said that about 8,000 MW of its capacity is not controlled, so
our 4,000 MW shutdown number may be too low. The cost of the Jack McDonough CCGT is split across multiple Georgia
plants that we expect to retire. (2) PSEG: Mercer Scrubber is coming on line in December 2010. (3) TECO: Assumes
POLK IGCC does not need additional remediation equipment.

Source: Company reports, SNL, and FBR Research
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Case Study on Progress Energy’s Coal-to-Gas Strategy in the Carolinas

On December 1, 2009, Progress Energy Carolinas (PEC) announced that by the end of 2017, it intends to
permanently shut down all of its remaining North Carolina coal-fired power plants that do not have flue gas
desulfurization controls (scrubbers). This represents a total of 11 coal-fired units, totaling 1,485 MW at four
sites, or 30% of the company’s coal-fired power generation fleet in North Carolina. This generation is to be
replaced with approximately 1,550 MW of CCGT.

e 397 MW H.F. Lee plant near Goldshoro (retirement announced in August).
e 600 MW L.V. Sutton plant near Wilmington.

e 316 MW Cape Fear plant near Moncure.

e 172 MW W.H. Weatherspoon plant near Lumberton.

The following summaries are derived from certificates of public convenience and necessity filings submitted
to the North Carolina Utilities Commission (NCUC).

Sutton Repowering

What is the plan? The Sutton Repowering replaces a 600 MW coal-fired plant near Wilmington with a 620
MW CCGT. The estimated expenditure is $500 million, or $800/kW.

What is the timing? Progress started its application process on December 18, 2009. The North Carolina
Utilities Commission approved the needs certificate on June 9, 2010, and the plant is expected to begin
operations in January 2014.

What were the arguments?

e The three coal units at Sutton do not have any scrubbers to limit their emission of mercury and
SO,. They would require “significant investments in each unit to install equipment to control emission
of NOX, SO,, and mercury, and purchase allowance for greenhouse gases.” North Carolina mercury
rules were deemed to remain in effect despite the vacatur of the Clean Air Mercury Rule (CAMR) and
require PEC to “develop an emissions-control plan for each operating unit by January 1, 2013, which
identifies the schedule for installation and operation of mercury controls.” PEC also “expects the
mercury MACT and HAP compliance requirements to be in effect by 2014 or 2015.”

e Solid by-products of coal combustion were also mentioned as problematic. PEC also evaluated the
potential for EPA regulation of coal combustion products. The current ash pond at the Sutton plant was
expected to reach full capacity on or before 2014, requiring PEC to construct a new ash pond or convert
to dry ash handling, even without further EPA regulation. Construction of a new monofill for ash
disposal would require a county “special use” permit. If a monofill were not constructed at the plant site,
coal by-products would be transported to another location at an estimated cost of $55/ton.

e Building a new CCGT was deemed the lowest-cost alternative. The economic analysis was
performed in terms of cumulative revenue requirements. The total savings associated with retiring and
replacing was $90 million in 2009 dollars. The company analyzed 27 different scenarios to arrive at its
conclusion. We believe that the analysis reflects $7/MMBtu to $8/MMBtu natural gas prices. The
company estimated $720 million in capital expenditures for scrubbers and SCRs and included $23
million for an additional landfill (excluding transportation). The period used appears to have been 30
years.

e  Fuel diversity was mentioned as an argument for retirement. “Fuel diversity is enhanced by
lowering the reliance upon coal and increasing the utilization of natural gas as a fuel source.” Coal
drops from 48% of the fuel mix to 35% of the fuel mix in 2014.
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Lee Plant Repowering

What is the plan? The intent is to retire a 397 MW, three-unit Lee coal plant built in 1951, 1952, and 1962
and replace it with a 950 MW CCGT for approximately $800 million net of allowance for funds used under
construction (AFUDC), or up to $800/kW.

What is the timing? Progress started its application process on August 18, 2009. The NCUC approved the
needs certificate on November 1, 2009, and the plant is expected to begin operations in January 2013.

What were the arguments?

e The Clean Smokestack Act required prompt action. The Lee plant has no scrubbers, and the Clean
Smokestack Act requires reduction in SO, from 100,000 tons to 50,000 tons by 2013 across North
Carolina. Compliance would have required scrubbing an additional 400 MW of generation.

e Potential regulations were also considered. PEC considered the cost of “complying with potential
new or revised environmental laws or regulations.” This includes the EPA CAIR rule, a North Carolina
mercury rule, and potential federal greenhouse gas legislation.

e A 3x1 combined-cycle plant was the lowest-cost alternative. The analysis performed was in terms of
“cumulative present value of requirements.” Total savings were deemed to be roughly $200 million
from building a new CCGT rather than retrofitting the Lee units. The analysis takes into account
differentials in operations and maintenance, fuel costs, carbon costs, and cost of retrofits.

e Excess capacity would replace future coal retirements. The construction of a 950 MW gas plant
would result in 550 MW of incremental capacity that could be used for a number of other purposes,
including, “replacement and closure of some of the remaining older coal units owned by PEC in North
Carolina that do not have any SO, controls.”

Many of the New CCGT and IGCC Projects Are Specifically for the Purpose of Replacing Retired Coal Capacity

Capacity Year in Cost
Project Name Project Owner (MW) Fuel Type State Service ($000) $/Kw
Buck CC Duke Carolinas 620 Gas NC 2011 700,000 1129
Cliffside Duke Carolinas 825 Coal NC 2012 2,400,000 2909
Dan River CC Duke Carolinas 620 Gas NC 2012 710,000 1145
Edw ardsport IGCC Duke Indiana 618 Coal IN 2012 2,880,000 4660
Jack McDonough CC Georgia Pow er 840 Gas GA 2012 924,000 1100
Jack McDonough CC Georgia Pow er 840 Gas GA 2012 924,000 1100
Jack McDonough CC Georgia Pow er 840 Gas GA 2013 924,000 1100
Lee CC Plant Progress Carolinas 950 Gas NC 2013 900,000 947
Sutton CC Progress Carolinas 625 Gas NC 2014 600,000 960

Note: Some project costs exclude AFUDC, and others do not. Depends on company disclosures.
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Impact of EPA Regulations and Incremental Retirements on Coal

Based on our team’s analysis of 45 GWs of coal-fired retirements of inefficient plants by 2015-2017, we
estimate that there could be up to 50 MTs to 66 MTs of lost coal demand. The variance depends on several
factors, many still undetermined because of the lack of data, final rules, and time periods. Secondarily, the
lost demand is a function of how much coal demand shifts to the ultra-lower sulfur to achieve closer SOx
standards for the Transport Rule, sub-categorization for the MACT rules, and how much of the larger
efficient coal fleet increases its capacity factor. We analyzed these plants to determine the existing coal burn
by coal basin and determined that the Powder River Basin (PRB) surprisingly has the largest impact at 23
MTs followed by Central Appalachia (CAPP) (16 MTs), Northern Appalachia (NAPP) (13 MTSs), Western
Bituminous (7 MTs), and the Illinois Basin (ILB) (4 MTs). Furthermore, the average impact on the effective
generation capacity is about 13.7 MW to 21.3 MW after adjusting for the lower utilization of these power
plants. After several conversations with industry and environmental contacts, however, we believe that there
is a solid strategy to shift to burn ultra-lower sulfur coals (0.05/Ib/MMBtu to 0.6/lb/MMBtu) at some of the
mid-merit plants. We also display the three-year average coal burn before the financial crisis to illustrate the
additional lost upside (about 36 MTSs) from the retirement of these plants assuming power demand rises back
to 2007-2008 levels.

Impact of Retirements on Coal Demand

Effective Capacity Coal (MTs) Impacted

No. of 3-yr 3-yr
Region Units 2009 Average 2009 Average
NAPP 84 3,205 4,915 13 20
CAPP 107 3,759 6,610 16 28
PRB 119 3,897 5,729 23 34
W.Bit 40 1,517 2,323 7 11
LB 29 855 1,198 4 6
Others 11 431 485 3 4
Total 390 13,664 21,261 66 102
Net impact after migration to higher utilization plants 52

Note: The three-year average is based on average capacity factors for 2007—2009 period.

Source: SNL and FBR Research
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Clean Air Act Primer: A Confluence of Regulations for Coal-Fired Generation

EPA establishes air quality standards under the Clean Air Act. Fossil fuel combustion emits highly
reactive oxidized sulfur and nitrogen compounds. The Clean Air Act classifies SO, and NOx as “criteria
pollutants” whose presence “may reasonably be anticipated to endanger public health or welfare.” To
regulate criteria pollutants, EPA establishes national ambient air quality standards (NAAQS), or acceptable
pollution concentration levels for which states must develop and implement plans. EPA refers to compliance
with the standards as “attainment” and violation as “nonattainment.” More toxic pollutants like mercury are
classified as “hazardous air pollutants” and are regulated more stringently. See details below under “MACT
Standards.”

Power plant emissions of SO, and NOX are a top priority for environmental regulators. SO, is the
primary cause of acid rain. Following the 1990 Clean Air Act Amendments, EPA created a successful cap-
and-trade program to reduce acid rain. NOX is one of two main ingredients of ground-level ozone, the main
component of smog. In combination, SO, and NOx (along with ammonia) form particulate pollution that is
associated with respiratory and cardiovascular disorders (particulate matter is a general term for mixtures of
solid particles and liquid droplets, including dust and soot). EPA estimates that reduced levels of ground-
level ozone and fine particulate matter could each prevent tens of thousands of premature deaths annually.

Regulations can be “command and control” or “market based.” In general, the Clean Air Act authorizes
two distinct approaches to address pollution: command and control and market based. Command-and-
control rules mandate specific technologies or emission rates for individual sources of pollution (e.g.,
individual cars or boilers). Market-based rules mandate emission levels across entire sectors and allow
companies to choose among various compliance options. These options principally consist of trading
emission allowances with other companies and banking or borrowing allowances across the life of the
program. This proliferation of compliance options makes market-based programs more efficient and thus
less costly than command-and-control rules. In the 1970s and 1980s, most EPA regulations were command
and control. Since passage of the 1990 amendments to the statute, EPA has shifted to regulate conventional
pollutants (like SO, and NOXx) using market programs.

CAIR Background

CAIR used cap and trade to reduce pollution across the East. The Clean Air Interstate Rule (CAIR) was
the Bush Administration’s environmental initiative to reduce electric power plant pollutants that cross state
lines and contribute to the failure of downwind states to meet air quality standards. The Clean Air Act has a
“good neighbor” provision that prohibits any state from interfering with another state’s ability to meet those
standards. CAIR capped SO, and NOx emissions in eastern states, requiring a 65% S0, and 61% NOXx
reduction below 2003 levels by 2015. The Bush EPA attempted to achieve a low-cost solution to the
interstate transport problem by focusing on coal-fired power plants that are the source of two-thirds of SO,
emissions and nearly one-quarter of NOx emissions. Other EPA market-based programs, particularly the
1990 Acid Rain Program, had realized major cost savings over alternative plant-specific command-and-
control regulation. Power plants under CAIR could choose among several compliance options: installing
pollution control equipment, switching the type of fuel they use, or buying allowances from other sources.
CAIR created cap-and-trade programs for annual NOx and SO, caps, as well as a seasonal NOx cap. The
seasonal cap addressed ground-level ozone, which forms primarily in the summertime when NOXx and other
pollutants (volatile organic compounds) react with one another in the presence of sunlight and warmer
temperatures.

Bush EPA focused only on utilities. EPA also established statewide emission budgets within the region-
wide caps; the agency set emission thresholds by assuming the installation of pollution-control technology at
all electric generators greater than 25 megawatts. States were technically free to comply with the emission
budgets as they saw fit, but in order to participate in the regional trading program, they had to adopt an
electric-generator-only cap-and-trade strategy. To protect the integrity of the Acid Rain Program, which also
applies to electric generators, EPA configured statewide emission budgets by overlaying the CAIR caps on
the existing SO, caps. By applying CAIR’s NOx caps solely to electric generators, EPA departed from the
structure of the NOx cap-and-trade program, which applied more broadly to non-utility stationary sources.
See details below under “Allowance Banking: Threading the Statutory Needle.”
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Eastern States Contribute to Downwind Nonattainment: Transport Winds, Ozone Patterns on High Ozone Days

BRaZERERF

Source: EPA

Low-sulfur coal helped avoid expensive control capex. For example, power plants reduced SO, in
compliance with the Acid Rain Program by switching to low-sulfur coal, installing boiler adaptations for
burning different types of coal, and installing smokestack scrubbers. Most scrubbers use a wet limestone
slurry to absorb sulfur as it passes through; they can reduce emissions by up to 90%. However, more plants
complied with the law by switching to low-sulfur coal (see figure below) than had been anticipated:
productivity increases in the 1990s lowered low-sulfur coal prices, and railroad deregulation lowered
transportation costs. With these compliance strategies for the most part already taken, additional compliance
with a new transport pollution rule will attempt to inspire installation of more direct pollution-control
technology. Modeling predicts that older plants with higher retrofit costs will likely shut down, and more
coal-fired plants will switch to natural gas. Other widely available control technology includes: (1) fluidized
bed combustion that adds lime during fuel combustion to form sulfates that become part of ash waste; and (2)
the addition of ammonia or urea to flue gas to reduce nitrogen oxide to pure nitrogen and water vapor. See
further details below under “Pollution Control Technology.”

Sulfur Content in Coal by Region

SO2
Region BTU/Lb Lb/mmBtu
NAPP 13,000 3.8
CAPP 12,500 1.7
lllinois 11,500 5.2
Colorado 11,200 11
PRB 8,800 0.7

NAPP = Northern Appalachia; CAPP = Central Appalachia; PRB = Powder River Basin.

Source: Company documents and FBR Research
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Why Must The Transport Rule Replace CAIR?

Court rejects CAIR. InJuly 2008, the U.S. Court of Appeals for the D.C. Circuit threw out CAIR and sent
it back to EPA for rewriting. The court ruled that CAIR was unlawful in several key respects: (1) assurance
that entire regions, rather than each individual state, would not contribute significantly to neighboring states’
nonattainment; (2) extension of compliance deadlines to 2015; (3) establishment of state emission budgets
based on existing allowances under the Acid Rain Program; and (4) establishment of smaller emission
budgets for states with fewer coal-fired plants. The court emphasized in its ruling that “CAIR’s flaws are
deep. No amount of tinkering will transform CAIR, as written, into an acceptable rule.” Later, the court
allowed CAIR to remain in effect until EPA issued a new rule. It warned EPA that an indefinite delay would
be unacceptable, but it set no hard deadline for a new rule. EPA advised the court that it would take up to
two years to draft a new rule that would comply with the court’s ruling.

Clean Air Mercury Rule Also Rejected

The court’s separate rejection of the Bush Administration’s Clean Air Mercury Rule complicates the new
transport rule. Some of the technology used to control SO, and NOx emissions can also control mercury
emissions (coal-fired plants are responsible for 42% of U.S. mercury emissions). EPA had hoped to avoid
the Clean Air Act requirement that mercury emitters install expensive maximum achievable control
technology (MACT) by relying on a cap-and-trade program instead (thereby giving polluters a cost-saving
range of options for reducing emissions). EPA is under a separate court order to issue new mercury rules
and, more broadly, hazardous air pollutant regulations for electric utilities by November 2011. These
regulations will require MACT. See details below under “MACT Standards.”

Transport Rule

EPA has modest estimates for Transport Rule. In late July, EPA proposed a new interstate air transport
rule that it projects by 2014 would cut SO, emissions by 71% from 2005 levels and cut NOx by 52%. EPA
estimates that by 2014 the rule would eliminate 6.3 million tons of SO, emissions and 1.4 million tons of
NOx emissions. The first phase is scheduled to begin in 2012, one year after the rule is finalized. EPA
estimates what it calls “modest” annual compliance costs of $2.6 billion. EPA projects an increase in
electricity prices of less than 2%, a reduction in coal use of less than 1%, and an increase in natural gas prices
of less than 1%. EPA also estimates that the Transport Rule’s emissions reductions would protect public
health in 2014 by avoiding 14,000 to 36,000 premature deaths among other health benefits. We note,
however, that these projections are not instructive principally because they do not account for related capital
expenditures for complying with the upcoming MACT rule. Utilities will face decisions about deploying a
suite of pollution-control equipment, some of which is complementary, to reduce SO,, NOx, and mercury.
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Transport Rule (CATR) Covers 31 States Plus D.C. Under 3 Pollutant Markets: Annual SOz and NOx Markets
Reduce Particulate Matter and a Seasonal NOx Market Reduces Ozone

CATR Pollutant Markets by State|

Annual SO, + NOx
& Seasonal NOx

- Annual SO, +NOx

Seasonal NOxonly

SO, cap does not
lower in 2014*

-

*CATR divides states with SO, caps into two groups: states with two phases of compliance (2012 and 2014)
and states with only one phase (2012).

Source: EPA

Transport Rule responds to court’s criticism with stricter implementation. The new proposed Transport
Rule establishes emissions caps across a similar region to CAIR. It addresses the court’s ruling in the
following ways: (1) by restricting, though not eliminating, interstate trading of allowances; (2) moving the
final compliance deadline from 2015 to 2014; (3) de-linking state emission budgets from existing allowances
under the Acid Rain Program; and (4) allocating allowances based on contributions to downwind pollution
rather than heat input (the latter favors coal-fired plants). With respect to sulfur dioxide, the court’s opinion
leaves little room for EPA to harmonize the transport SO, trading program with the existing Acid Rain
program. In its draft, EPA acknowledges that by keeping the two programs separate, allowance values in the
Program with the higher cap (acid rain) will crater.

Comparison of Estimated Emissions in Covered States under CAIR and CATR (Million Tons)

2005 2012 2014
Actual CATR CAIR CATR CAIR
SO, 9.5 4.1 5.1 3.3 4.6
NOy Annual 2.9 1.6 1.7 1.6 1.7
Ozone Season 1 0.7 0.8 0.7 0.8

Note: Our analysis above of the decision to retire or retrofit a plant is based on CATR’s state SO, emissions budgets, which
sum to approximately 3.9 million tons in 2012 and 2.5 million tons in 2014. This table shows slightly different region-wide
figures because it includes emissions from several states that are subject to the NOy caps in CATR but not the SO, caps.
EPA projects lower regional SO, emissions in 2012 and higher emissions in 2014 than these CATR caps because of
expected allowance banking.

Source: EPA

Harmonizing acid rain and interstate pollution programs runs counter to a plain reading of the Clean
Air Act. A cost-effective solution to the creation of a sulfur dioxide program that overlays an existing
program would be to grandfather banked allowances under the existing program into the new program.
Alternatively, allowances in the new program could be allocated initially based on the current distribution of
allowances in the existing program. In either case, maintaining the value of the old allowances depends on
the new program granting them recognition in some form. The section of the Clean Air Act that addresses
interstate air pollution provides little to no room for this recognition. The “good neighbor” provision
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addresses “the significant contribution from sources within an individual state to downwind nonattainment
areas.” Because allowances in the Acid Rain Program are traded regionally, linking them to the Transport
Rule would obscure the precise contribution of any individual state to downwind pollution. The D.C. Court
considered that loss of precision—regional trading prevents EPA from certifying the “good neighbor” status
of any individual state—a fatal flaw.

State Emissions Budgets under the Proposed Transport Rule (Tons per Year)

State S02 2012 and 2013 S02 2014 and later NOx annual, all years NOx ozone season, all years
Alabama 161,871 161,871 69,169 29,738
Arkansas N/A N/A N/A 16,660
Connecticut 3,059 3,059 2,775 1,315
Delaware 7,784 7,784 6,206 2,450
D.C. 337 337 170 105
Florida 161,739 161,739 120,001 59,939
Georgia 233,260 85,717 73,801 32,144
Illinois 208,957 151,530 56,040 23,570
Indiana 400,378 201,412 115,687 49,987
lowa 94,052 86,088 46,068 N/A
Kansas 57,275 57,275 51,321 21,433
Kentucky 219,549 113,844 74117 30,908
Louisiana 90,477 90,477 43,946 21,220
Maryland 39,665 39,665 17,044 7,232
Massachusetts 7,902 7,902 5,960 N/A
Michigan 251,337 155,675 64,932 28,253
Minnesota 47,101 47,101 41,322 N/A
Mississippi N/A N/A N/A 16,530
Missouri 203,689 158,764 57,681 N/A
Nebraska 71,598 71,598 43,228 N/A
New Jersey 11,291 11,291 11,826 5,269
New York 66,542 42,041 23,341 11,090
North Carolina 111,485 81,859 51,800 23,539
Ohio 464,964 178,307 97,313 40,661
Oklahoma N/A N/A N/A 37,087
Pennsylvania 388,612 141,693 113,903 48,271
South Carolina 116,483 116,483 33,882 15,222
Tennessee 100,007 100,007 28,362 11,575
Texas N/A N/A N/A 75,574
Virginia 72,595 40,785 29,581 12,08
West Virginia 205,422 119,016 51,990 22,234
Wisconsin 96,439 66,683 44,846 N/A
Total 3,893,870 2,500,003 1,376,312 632,006

Source: EPA

EPA’s preferred approach would allow some trading. EPA has proposed one approach and has asked for
public comment on two alternatives. The agency’s preferred approach allows generating units to trade with
each other within state lines (intrastate trading) and limited interstate trading among power plants. One
alternative allows trading only among power plants within a state; the second alternative specifies allowable
emission limits for each power plant and allows some averaging of emission rates. The limited interstate
trading option would allocate allowances to each state according to the budgets in the table above. Facilities
within a state could trade allowances with one another without limit. Interstate trading would be limited by
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what EPA is calling an “assurance provision” for each state: a cap on trading set for most states at 10% above
their emissions budgets in any given year and an average of 5% above their budgets in any three-year period.
EPA has reasoned that this limit on trading will assure that the Transport Rule passes muster with the D.C.
Circuit Court’s understanding of the good neighbor provision of the Clean Air Act.

EPA Projects Cost Savings for Interstate Trading - Projected Incremental Costs of Trading Proposals
(in 2006 $ Billions)*

2012 2014 | 2020 | 2025
Limited Interstate Trading 37 2.8 2 2
Intrastate Trading 42 2.7 2.2 22
No Trading 43 34 25 2.3

*Compared with baseline without Transport Rule or CAIR.

Source: EPA

Second transport rule expected next year to address new ozone standard. Additional emissions
reductions will be needed to meet ozone standards that EPA is in the process of updating. Finalization of the
new ozone standard has been postponed several times; it is currently scheduled to be issued in July 2011.
EPA is already drafting another Transport Rule to address excess ozone projected to remain beyond the
currently proposed rule. EPA plans to propose the new Transport Rule (which will only address NOx
emissions in select areas) next year and finalize it in 2012. This schedule may be delayed because of the
recently announced delay in the ozone standard. The incremental costs of the second rule are expected to be
modest, given the incremental change to the existing ozone standard, lower capex generally required for NOx
controls, and the greater impacts of the MACT rule. EPA is also expected to propose a new fine particulate
matter standard next year, which may lead to another revision to the Transport Rule.

Allowance Banking: Threading the Statutory Needle

Allowance banking is a source of cost reduction. Allowance banking extends the compliance options of
utilities, reduces price uncertainty in the market, and typically results in steeper initial emission reductions. It
can also result in difficult transitions between air markets. EPA has created progressively more stringent air
markets for conventional air pollutants since the initial market was formed. In past transitions between air
markets, EPA has established exchange ratios for banked allowances ranging from 1:1 to 9:2. Banked
allowances from the old markets have thus traded at a discount, but they have retained part of their
underlying value. A large-allowance bank that is grandfathered into a new air market can reduce the initial
emission reductions required in that market, leading to excessive pollution. On the other hand, if an
appropriate exchange ratio reduces the probability that previously banked allowances will be dumped on a
nascent air market, early emission reductions can continue. See, for example, the initial NOx reductions
achieved in the transition from the previous seasonal NOx market (under the NOx SIP Call) to the CAIR
market.

Court rejects SO, allowance bank. When it rejected CAIR, the D.C. Circuit ruled that interstate trading
violated the legal obligation that EPA account precisely for interstate pollution. Allowance trading scrambles
that accounting. In response to the Circuit Court’s remand, the EPA under the Obama Administration has
severely limited the potential for widespread allowance trading. Moreover, CAIR distributed SO, allowances
based in part on the distribution of allowances under the Acid Rain Program, which allows widespread
trading and banking of allowances. In its remand, the court restricted recognition of these banked allowances
because they dilute the accountability of upwind sources of pollution. As a consequence, unlike in previous
transitions between air markets, the Transport Rule is unlikely to absorb previously banked allowances. The
Clean Air Act explicitly states that emission allowances do not constitute a property right. Therefore,

utilities are unlikely to find recourse by suing to retain their banked allowances under the takings clause.
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Seasonal NOx Allowance Banking in the Transition to CAIR (NOx Tons)
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*Not all surplus allowances are banked due to compliance penalties and other factors.

Source: EPA Resources for the Future and FBR Research

Exchange ratio violates law. The D.C. Circuit faulted CAIR for, among other things, the exchange
ratio it established for previously banked SO, allowances. Under CAIR, Title IV SO, allowances could
be used to comply with the new SO, caps under the following exchange ratios: 1:1 for vintage years
through 2009; 2:1 for vintage years 2010 to 2014; and 2.86:1 for vintage years thereafter. Because the
Title IV market was created by statute, the court found that CAIR’s exchange ratios changed the
relationship specified in the statute of one allowance for one ton of emissions.

Grandfathered SO, banking unlikely. Our conversations suggest that EPA is exploring the legal and
policy foundations for bringing banked allowances into the new regime. To the extent that this is
ultimately possible, we believe it would be more likely for NOx than SO,. While EPA could attempt to
maintain some value in the current allowance bank by distributing the initial SO, allowances in the
Transport Rule based on the volume of banked Title IV and CAIR allowances, this may be a legally
risky approach. In addition, the EPA has demonstrated a policy preference in the Transport Rule for
discontinuous air markets.

Grandfathered NOx banking possible. Our conversations suggest that EPA is exploring options for
transitioning the NOx bank. Unlike SO, allowances, NOx allowances were not created by statute—
EPA created them by regulation. Nevertheless, the draft Transport Rule did not recognize previously
banked NOx allowances either.

The size of the current allowance banks is substantial. There are currently about 12 million tons of
banked SO,, 600,000 tons of banked seasonal NOx, and 720,000 tons of banked annual NOx. Since
EPA indicated (in the spring of 2009) that previously banked allowances would not be recognized by
the new Transport Rule, the value of the banked SO, allowances has dropped $3 billion. The value of
the banked NOx allowances has dropped $1 billion.

Congressional Options for Intervention

3P legislation abandoned for 2010. Senators Tom Carper (D-DE) and Lamar Alexander (R-TN)
sponsored a multi-pollutant bill this Congress that would have created a national trading program for
SO, and NOx and addressed mercury emissions as well. The bill, written in part in response to the
remand of CAIR, would have allowed for pollution trading and significantly reduced the likelihood that
EPA’s new Transport Rule could be thrown out in court. Senator Carper announced at the end of
September that he has ended his effort to pass the bill this year. The major pushback on the bill was
from liberal Democratic members of the Environment and Public Works Committee who wanted more
stringent caps. Conservative Republicans on the committee had not agreed on the scope of trading for
mercury. It remains unclear, given the handful of changes in committee membership and Republicans’
control of the House, how this dynamic will change next year.
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MACT Standards

EPA to issue proposed rule for air toxics by March 2011; final rule by November. EPA is under court
order to issue new standards for the emission of hazardous air pollutants, also known as air toxics, by
November 2011. Under the Bush Administration, the agency attempted to exempt utilities from regulation
under the section of the Clean Air Act that addresses HAPs. The D.C. Circuit Court vacated the agency’s
proposed rule for trading mercury emissions based on that exemption. HAPs designation requires the
installation of maximum available control technology—typically the most expensive control technology
available because it achieves the steepest emission reductions.

Utility Hazardous Air Pollutants

Clean Air Act applies command-and-control regulation for air toxics. In contrast to the state-
implemented criteria for pollutant regulation, the Clean Air Act section 112 includes specific requirements
for controlling HAPs. HAPs are acutely toxic pollutants, including carcinogens, heavy metals, and acid
gases. There are currently 187 pollutants on the list. Because they pose a relatively higher risk to human
health, the Clean Air Act requires EPA to establish source-by-source controls for these pollutants. According
to the EPA, these controls must be the MACT, or the maximally effective pollution control technology
currently available, without respect to economics. New facilities must achieve the emissions levels equal to
the best-performing existing facility. EXxisting facilities are given a small break: they must achieve the
average emissions levels of the best-performing 12% of existing facilities. A plain reading of these
requirements points to MACT floors of at least 90% for nearly all U.S. coal-fired plants.

Utilities are the last of the major sources of airborne mercury to be regulated. EPA already regulates
mercury emissions from cement plants, iron, and steel foundries, mercury cell chlor-alkali plants, solid and
hazardous waste incinerators, and industrial boilers.

Mercury Emissions in the U.S. by Source Category, 1990-1993, 2002, and 2005
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Source: EPA

Bush Administration failed to establish power plant mercury MACT. In the final weeks of the Clinton
Administration, after several years of data collection, EPA added coal and oil-fired power plants to the HAPs
list. The Bush Administration drafted a mercury MACT rule for utilities in 2003. The draft rule was plagued
by data gaps and statistical problems. It set several different MACT standards for different types of power
plants and coal mixes. EPA calculated the MACT standards based on modeling of emissions from a small
sample of plants (80 out of about 1,000) at the time. EPA used the highest modeled levels of emissions—
i.e., mercury emissions on the days in the model run with the highest level of emissions—as the floor for the
MACT standards. As a result, EPA’s MACT standards were less stringent than those called for by all
stakeholders in the process, including environmentalists, local and regional air quality authorities, and
industry groups. The draft rule was widely criticized (EPA received more than 680,000 comments on the
proposed rule). In 2005, EPA scrapped the proposed MACT rule, issued another rule exempting coal- and

Page 35



FBR CAPITAL MARKETS

Institutional Brokerage, Research and Investment Banking

oil-fired plants from HAPs regulations, and issued a final rule (the Clean Air Mercury Rule, or CAMR) to
regulate mercury from power plants under a more flexible section of the Clean Air Act. In this final rule,
EPA created a cap-and-trade system for mercury emissions, akin to its programs for sulfur dioxide and
nitrogen oxide emissions. CAMR would have required a 70% reduction in mercury emissions from 1999
levels by 2018 but no incremental reductions in the program’s early years. EPA’s modeling projected that
utilities would bank allowances early in the program and push out final attainment of the 70% reduction to
2025 or later.

Court rejects mercury cap and trade. In 2008, the D.C. Circuit Court vacated and remanded (threw out)
CAMR because EPA violated the statutory procedure for removing sources of air toxics from the HAPs list.
In doing so, the court also vacated the cap-and-trade system that was the heart of CAMR. EPA began a new
round of data collection under a court order to promulgate a new draft rule by March 16, 2011, and a final
rule by November 16, 2011.

Boiler MACT Lessons?

Boiler MACT a utility preview of controversy and delay. Our conversations suggest that the EPA’s
MACT rule for industrial boilers will be instructive as to the structure and stringency of the utility MACT.
After Congressional outcry over EPA’s promulgation, the boiler rule suggests that similar bipartisan pressure
will complicate the utility MACT rule. EPA released a draft rule in April 2010 to address HAPs from large
boilers in the industrial sector. The inclusion of boilers that use biomass as a feedstock has significantly
widened the scope of the regulation and increased its projected cost. EPA estimates that the rule will cost the
13,555 affected boilers and process heaters $9.5 billion in capital costs, with annualized costs (including
operating and maintenance) of $2.9 billion. Most of these costs would be borne by coal- and biomass-fired
boilers. These units together account for only 7.4% of all affected units (the majority of units are relatively
clean-burning natural gas—fired boilers). Industry studies project at least double EPA’s cost estimate.

EPA requests 15-month extension. On Tuesday, December 7, EPA requested a 15-month extension of its
court deadline for issuing the final rule. The original deadline, set in 2006, was January 16, 2011. The
request follows months of pressure from industry and Congress. EPA acknowledged recently that the April
draft rule was too stringent to be met. The agency had already assured members of Congress in September
that it would loosen the rule’s restrictions on biomass feedstocks. EPA plans to incorporate into a new draft
rule (to be completed by June) additional data submitted by the industry that “may materially affect
important decisions relating to source categorizations and coverage for the final emission standards.”
Another public comment period would follow the new draft rule.

Political pushback on boilers. In September, 41 senators, including 18 Democrats, sent a letter to EPA
protesting the breadth and stringency of the rule. Democratic senators who typically defend EPA regulations
joined the rule’s critics because of its effect on the manufacturing and wood products sectors. The
substantive criticisms of the boiler MACT (that EPA should have determined a MACT floor across a larger
universe of boilers or considered health thresholds for acid gases) are somewhat less applicable to MACT
standards for coal-fired power plants. Nevertheless, EPA’s handling of the final boiler MACT rule may
indicate how it will address similar criticism of the utility MACT draft rule due in March.

Stringent pollutant-by-pollutant approach causes resistance. The main technical reason for the industry
resistance to the MACT rulemaking is that the Obama EPA is using a pollutant-by-pollutant approach for its
MACT rules that combines control standards set separately for each pollutant. The industry has labeled this
approach “FrankenMACT.” The result is emission standards that are blind to unique boiler configurations
and may not be technically achievable. This approach, driven in part by past court rulings, is new and will be
litigated.

EPA regulatory dynamics help explain current fitful rulemaking. Several perennial dynamics help
explain the combination of EPA’s aggressive standards and recurring delays. These dynamics are in addition
to the obvious political outcry against the costs of environmental standards. EPA generally expects industry
pushback against any new standard. Conversely, EPA often views its role as “technology-forcing.” In the
past, aggressive environmental regulation has been the mother of invention. These two expectations
reinforce one another. Finally, EPA’s information-gathering process is often incomplete; affected industries
withhold information and then point out the resulting errors in EPA’s data during the public comment period.
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Mercury in U.S. Coal: Chemistry and Distribution

Mercury-control technology varies by coal type. Coal contains trace amounts of mercury (on average
about 0.1 ppm). The equipment required to capture it depends on its speciation (i.e., its specific chemical
form): elemental vapor (Hg0), oxidized vapor (Hg2+), and particulate-bound (Hgp). Elemental mercury
typically must be oxidized in order to be removed. Oxidation reactions in the exhaust gases after combustion
vary depending on the presence of chlorine, fly ash, unburned carbon, and other flue gas species. In general,
flue gas from bituminous coal contains mostly oxidized mercury vapor, while flue gas from sub-bituminous
and lignite coal contains mostly elemental mercury vapor. Bituminous coal generally has higher chlorine
content and higher levels of unburned carbon in its flue gas. Control technology in recent commercial
deployment has overcome some of these differences to achieve steep emission reductions across coal types.

Variance in Mercury by Coal Type—General Characteristics of Coals Burned in U.S. Power Plants

Mercury Chlorine Sulfur Ash HHV*

ppm (dry) ppm (dry) % (dry) % (dry) BTU/Ib (dry)
Coal Range Avg Range Avg Range Avg | Range Avg | Range Avg
Bituminous 0.036-0.279 | 0.113 | 48-2730 | 1033 | 0.55-4.10 | 1.69 | 54-27.3 | 11.1 | 8646-14014 | 13203
Sub-bituminous | 0.025-0.136 | 0.071 | 51-1143 | 158 | 0.22-1.16 | 0.5 | 4.7-267 | 8 8606 - 13168 | 12005
Lignite 0.080-0.127 | 0.107 | 133-233 | 188 | 0.8-142 | 13 | 122-246 | 194 | 9487-10702 | 10028

*Higher Heating Value

Source: EPA

Remediation Technologies

The following is an overview of the remediation equipment that utilities could employ to comply with CATR
and MACT under the most stringent requirements. For a large bituminous unit that has no emission-control
technology, we believe that installing remediation equipment to achieve emission reductions of 90% or more
for sulfur dioxide (SO,), nitrogen oxide (NOXx), and mercury (Hg) could cost $800/kW or more. It is our
understanding that sub-bituminous units can get away with less expensive remediation technology. See the
Appendix for more details on remediation technologies.

e SO, technology: scrubbers. Often referred to as flue gas desulfurization (FGD), scrubbers are the
primary technology used to reduce SO, emissions. A wet scrubber is capable of achieving 95%
reduction in SO, and has the co-benefit capability of capturing roughly 50% of mercury. Generally
speaking, it is the most expensive of the emission-control technologies and can cost roughly $400/kW to
$625/kW, depending on the size of a plant. Acknowledging the differences between coal types and
remediation technology, we believe that a scrubber will be essential in most cases to comply with both
the CATR and the MACT rule. It is, however, the largest and most costly of the remediation
technologies and is thus the single most important factor in determining the economic decision of
retiring versus retrofitting. Wet scrubbers are used more for higher-sulfur coals and are somewhat more
expensive at $450/kW to $675/kW. Companies that supply this type of equipment include URS
Corporation, Fluor Corporation, SHAW, The Shaw Group, and Foster Wheeler.

e NOx technology: selective catalytic reduction (SCR) is the primary technology used for reducing NOx
emissions. It is capable of achieving roughly 90% reductions in NOx and has some co-benefit
capabilities as well. Based on our conversations, this technology can cost roughly $300/kW to $425/kW,
depending on the size of the unit. It is usually among the first emission-control investments made by
plants. This technology is also essential to becoming compliant with CATR and the MACT rule.
Selective non-catalytic reduction (SNCR) technology is used primarily for sub-bituminous coal and is
typically priced in operating costs ($0.02/kWh). It results in roughly a 50%—-60% reduction in NOX.
Companies that supply this type of equipment include URS Corporation, Fluor Corporation, The Shaw
Group, and Fuel Tech.

e Mercury technology. As previously noted, the MACT rule may require companies to achieve at least
90% reductions in mercury emissions. Mercury can be captured in particulate-bound form (whose
creation is abetted by injected sorbents) by equipment that controls particulate matter (electrostatic
precipitators or fabric filters). It can also be captured in soluble form by wet scrubbers that are otherwise
used to control SO,. NOXx controls such as SCRs can complement wet scrubbers by increasing the
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concentration of mercury in soluble form in flue gas. Halogenated sorbents (sorbents combined with
chlorine or bromine) can increase the mercury capture rate of sub-bituminous and lignite coal. In our
view, 90% mercury emission reductions typically cannot be achieved through the use of scrubbers and
SCR alone and thus may require additional controls like activated carbon injection (ACI) and particulate
matter controls. The combination of a scrubber, ACI, and a fabric filter can achieve a 90% removal rate.
ADES supplies this type of equipment.

Mercury controls installed in the 2000s achieved 90% emissions reductions. The Government
Accountability Office reported last year that significant data gathered since CAMR(see existing EPA data in
figure below) indicates that boilers with sorbent injection systems—the most mature mercury-specific control
technologies—reduce mercury emissions on average about 90% for the three main types of coal. (At least 18
states have their own mercury regulations that have driven pollution-control investment in the last five
years.) In addition, for the last decade, the Department of Energy (DOE) conducted a research program on
mercury reductions at coal-fired plants. DOE’s most recent research shows that sorbents treated with
chemicals such as halogens achieved greater emissions reductions than untreated sorbents. Mercury
emissions cannot be controlled solely with technology used to capture SO, and particulate matter; additional
controls or chemical treatments are necessary.

Controlling Mercury Requires Additional Controls Beyond the Co-Benefits Provided By Technology Used to
Capture SO2 and Particulate Matter

EPA Data For Co-Benefit Mercury Removal for Subbituminous Coal Fired Boilers
Technology Mercury Removed
Cold-Side ESP 16%
Hot-Side ESP 13%
FF 2%
SDA-ESP 38%
SDA-FF 25%
Cold-Side ESP + Wet FGD 35%
Cold-Side FF + Wet FGD 72%*
Hot-Side ESP + Wet FGD 33%
* Not tested by EPA, but assumed to be equivalent to FF alone

Note: ESP = Electrostatic Precipitator; FF = Fabric Filter; FGD = Flue Gas Desulfurization; SDA = Spray Dryer Absorber

Source: EPA

Demonstrated sorbent injection will drive more than 90% stringency of mercury MACT standard.
EPA’s last mercury rulemaking for coal-fired plants relied on data gathered in 1999. At the time, the best
performers in the relatively small sample pool achieved an average reduction of almost 91% (97% for
bituminous, 71% for sub-bituminous, and 45% for lignite). According to GAO, best performers among
current commercial deployment of control technology have demonstrated an average reduction of almost
96% (more than 90% for bituminous and sub-bituminous and nearly 90% for lignite). EPA’s MACT
standard is highly likely to require most coal-fired plants to achieve this reduction level.

Particulate matter controls offer broader HAP MACT co-benefits. EPA plans to issue MACT standards
in the same rule for other hazardous air pollutants besides mercury, in particular acid gases and other trace
metals. Particulate matter controls such as fabric filters have significant co-benefits: they can be effective for
these pollutants as well, although non-mercury HAP emissions and control technologies vary by coal type.

Trona offers possibility of low cost reductions. One potential breakthrough technology is the use of trona,
an evaporate mineral form of sodium sesquicarbonate that can be used as a sorbent for dry scrubbing. Trona
is a primary source of sodium carbonate, or soda ash. Utility-scale deployment of trona for pollution control
is just beginning (Edison International [EIX] is an early leader). Early results suggest that trona requires a
much lower capex for SOx reductions. These economics are partly offset by higher operating and
maintenance costs, significant transportation costs (the major U.S. deposit of trona is in Wyoming), and a
reduction in the amount of coal ash that plants can recycle. Trona scrubbers may be a materially significant
alternative pollution control for some plants. Solvay (SOLB) and United Conveyor (UCC) are the leading
processors.
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Timing and Delay

EPA struggling to meet regulatory deadlines. One example is the boiler MACT, which has been
suggested as a likely preview for the structure of the utility MACT. On Tuesday, December 7, EPA
requested a 15-month extension of its court deadline for issuing the final rule. The original deadline, set in
2006, was January 16, 2011. The request follows months of pressure from industry and Congress. EPA
acknowledged recently that the April draft rule was too stringent to be met. The agency had already assured
members of Congress in September that it would loosen the rule’s restrictions, particularly on biomass
feedstocks. EPA plans to incorporate into a new draft rule (to be completed by June 2011) additional data
submitted by the industry that “may materially affect important decisions relating to source categorizations
and coverage for the final emission standards.” Another public comment period would follow the new draft
rule. Our conversations suggest that EPA is intent on producing scientifically rigorous regulation that will
withstand legal challenges, which means that extensive data and analysis will be required for each of these
rules. EPA also delayed issuing a final national ambient air quality standard for ground-level ozone last
week until July 2010. This was the third delay in issuing the final standard and pushes out the final rule by
almost a year from its initial deadline. We expect to see continued delays in finalizing controversial rules to
respond to comments and address concerns, especially those focused on jobs and the economy.

Extension requests are highly significant. EPA’s request that the D.C. Circuit Court extend the deadline
for completing the boiler MACT and its announced delay of the ozone standard are two of the first times the
Obama Administration has sought a significant delay of an environmental regulation. Many of the
Administration’s key rulemakings are being completed under court deadlines. Up until this point, an
operating assumption of many observers has been that EPA would strive to meet all of these deadlines. The
boiler MACT and ozone standard delays are clear exceptions to this expectation.

Delay Possible: Lessons from the Obama Administration’s First Two Years

Clean Air Act Initial Final
Rule Authority? Rule Timeline Delay Political catalyst
Utilities MACT HAP 2011-Nov n.a. n.a
Particulate matter NAAQS 2011-Jul 2011-Nov n.a.
standard
Carbon monoxide NAAQS 2011-May 2011-Aug n.a. (EPA July 27 court motion for a deadline extension
standard because its lead scientist was occupied with the Gulf oil spill)
Transport rule NAAQS & Spring 2011 2011-Jul Public comments submitted by regulated utilities

good neighbor

provision
Boiler MACT HAP 2010-Dec 2012-Apr? Sept 24 letter from 41 senators (21 Ds, 20 Rs); public

comments submitted by the forest products industry
Ground-level ozone NAAQS 2010-Aug 2010-Dec July 23 letter from 7 senators (3 Ds, 4 Rs); House
standard appropriations rider attempt
Ethanol 15% blend (E15) | Fuel additives 2010-Jun 2010-Oct Summer 2010 cautionary letters from Congressmen, trade
for 2007 and new models groups, and environmentalists
E15 for 2001-2006 Fuel additives 2010-Jun 2011-Jan n.a. (DOE testing errors with one faulty vehicle)
models
Certification deadline for (TSCA) 2010-Apr 2010-Sept May 27 Senate vote on supplemental appropriations rider
lead-based paint compliance compliance | (passed 60-37) to prohibit enforcement of the deadline
contractors
Coal ash (CWA) 2009-Dec draft3; | 2010-May; Interagency review and industry input;
2010-Sept 2010-Nov Massive public comment inflow (200,00+)
comments

1. HAP (hazardous air pollutant); NAAQS (national ambient air quality standard); TSCA (Toxic Substances Control Act);

CWA (Clean Water Act)
2. The D.C. Circuit Court has not yet responded to EPA’s request for delay.
3. EPA has not set a final rule deadline.

Source: FBR Research and EPA
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3P legislation would allow for cap and trade. In February, Senators Tom Carper (D-DE) and Lamar
Alexander (R-TN) introduced a multi-pollutant bill (a.k.a. “3P” because it addresses three pollutants: SO,,
NOXx, and mercury) in the Environment and Public Works Clean Air Subcommittee. Its passage would allow
for trading and significantly reduce the likelihood that EPA’s new Transport Rule could be successfully
challenged in court. Senators Carper and Alexander held hearings on the bill in March. EPA Air Chief Gina
McCarthy testified that the legislation aligns well with EPA’s own pending draft Transport Rule. Senator
Carper’s staff had hoped for more strenuous support from the utility sector once it became clear that the bill
provides greater trading flexibility to the industry than in EPA’s new rule. Senator Carper has abandoned the
bill this year, but he is sure to reintroduce a version of it next year.

Legislation stricter in the out years. The introduced bill codifies CAIR through 2011 and then seeks
stricter pollution cuts: an 83% SO, reduction below 2001 levels by 2018; a NOx cap by 2015 that is identical
to CAIR but covers more states; and a 90% mercury reduction by 2015. It also extends the program to cover
all contiguous 48 states rather than just eastern states. The bill provides EPA with the statutory authority that
the D.C. Circuit Court found lacking in its 2008 ruling and avoids disrupting the near-term regulatory
expectation under which the utility sector has been operating since the promulgation of CAIR. While the bill
allows companies to use banked CAIR allowances to comply with its new emission limits, it shifts the
issuance of new allowances to an auction rather than allocation system.

Plant-specific mercury controls. The Carper-Alexander bill also creates a separate mercury program that
(unlike the remanded Bush Administration CAMR program) is not a cap-and-trade program. The Carper-
Alexander program requires more plant-specific pollution controls (mercury accumulates in hot spots; even
with strict regional reduction requirements, trading could still result in concentrated pollution). While
mercury trading, or at least averaging of mercury emissions across power plants, was pushed by the utility
industry and some Republicans on the Environment and Public Works Committee, Senators Carper and
Alexander do not support it.

Progressives hold out for greenhouse gas cap and trade. The major pushback on the bill was from liberal
Democratic members of the Environment and Public Works Committee who wanted more stringent caps.
This bloc prevented the inclusion of the bill in the climate and energy package that was reported from the
committee in November 2009.

2011 holds some promise, but old rivalries remain. The makeup of the committee will change somewhat
in the 112" Congress. Its makeup is currently skewed toward the extremes of each party, with mostly junior
or liberal Democrats and mostly conservative Republicans. The relationship between the chairman, Barbara
Boxer (D-CA), and ranking member, James Inhofe (R-OK), is notoriously abrasive. Chairman Boxer
survived a close race this year to retain her seat. The committee is losing three other members because of
retirement or primary losses: Arlen Specter (D-PA), George Voinovich (R-OH), and Chris Bond (R-MO). It
will be unclear until January who will replace them.

How Do These EPA Regulations Relate to the Climate Change Agenda?

GHG coal regulations not material yet. Greenhouse gas regulation is a threshold issue for the future of
coal, but not an immediate driver of industry costs. The Obama Administration’s policy toward coal is
driven in large part by its position on climate change; but directly addressing the contribution of U.S. coal to
climate change in a way that materially affects the sector will require either a legislative compromise that is
yet to emerge or several years of executive branch rulemaking.

Transport and hazardous air pollutant rules lead way to a “new normal” in absence of a climate bill.
EPA is taking the lead on jerking the coal sector toward what should be envisioned as a “new normal” by
using existing statutory authority unrelated to GHG emissions. This authority includes limiting mountaintop
mining, restricting disposal of coal ash, and implementing the rules discussed in this report. In this respect,
regulation of conventional and hazardous air pollutants has the co-benefit of serving as a stopgap for climate
action.

Gridlock over EPA regulation helped sink the climate bill. The Administration professed in early 2009 to
being forced to initiate GHG regulation by the Supreme Court’s 2007 ruling in Massachusetts versus EPA.
Throughout the last Congress, both the White House and Congressional advocates of climate legislation used
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this imminent regulation as a point of leverage with industry negotiators and political opponents. In other
words, “if you don’t compromise on a bill, then EPA will be forced to issue more Clean Air Act regulations.”
This strategy led several electric power generators to endorse cap-and-trade bills debated in the Senate and
the passed by the House (H.R. 2454). However, the uniquely regional nature of energy policy combined with
external factors to scuttle the bill. Coal-heavy manufacturing states, already hit hard by the recession, were
reluctant to have higher electricity prices passed through to rate bases. Moreover, at the same time that
industrial state Democrats were concerned about the cap, the financial crisis undermined liberal support for
the “trade” part of cap and trade. Ultimately, the Senate declined to grab the climate change hot potato from
the Obama administration, which will now be compelled to begin following through with its threats to
regulate GHGs under the Clean Air Act. Similar regional politics affect the Transport Rule and utility
MACT, but in this case the rules are driven by statutory authority and judicial deadlines rather than climate
legislation advocates.
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Appendix
Remediation Technology Overview

The list and figure below indicate opportunities in the process flow of pulverized coal plants to control
mercury emissions.

Suite of Principal Control Technologies for SO, NOx, Particulate Matter, and Air Toxics
SO, Controls

Flue gas desulfurization (FGD): sorbent injected into the flue gas; collects SO, and mercury and forms a

waste product that is then removed; FGDs are known as “scrubbers.”

e Wet: liquid sorbent (limestone or slaked lime) is sprayed into the flue gas; the waste product is a wet
slurry.

e Dry sorbent injection (DSI): alkaline sorbent (typically lime or soda ash) is injected into the flue gas;
the waste product is a dry solid; also used for acid gas control.

e Spray dryer absorber (SDA): finely atomized alkaline sorbent also used for acid gas control.
e Circulating fluidized bed (CFB): flue gas circulates through a bed of sorbent (dry hydrated lime).
NOx Controls

e Selective catalytic reduction (SCR): reducing agent (ammonia or urea) injected into flue gas that
converts nitrogen oxides into molecular nitrogen (N,) within a catalyst bed.

e Selective non-catalytic reduction (SNCR): reducing agent (ammonia or urea) injected into flue gas that
converts nitrogen oxides into molecular nitrogen (N2) without the use of a catalyst bed.

PM Controls

Electrostatic precipitators (ESP): electrical fields that drive particulates and mercury to collecting

electrodes, which are then mechanically cleaned.

e Cold-side ESP: located downstream of the heat exchange between the flue gas and the furnace;
maximum operating temperatures of 200° C.

e Hot-side ESP: located upstream of the heat exchange between the flue gas and the furnace; operating
temperatures typically over 250° C.

e Wet ESP: wash particulates off the collecting electrodes using water.

e Fabric filter (FF): tightly woven fabric collects particulates, including mercury treated with sorbents, in
passing flue gas; also known as a “baghouse;” generally more effective for mercury control than ESPs
because of greater contact between mercury and fly ash.

e Activated carbon injection (ACI): activated carbon injected into the flue gas acts as a sorbent, which is
then collected by the particulate control device (ESP or FF).

Source: Institute of Clean Air Companies (ICAC)
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Points of Possible Mercury Control in the Process Flow of a Power Plant

o ‘I

Cleaning  Boiler ngl_!hEosuPse Scrubber Stack
Hg Hg Hg !gv !gv

Source: National Energy Technology Laboratory, DOE

Transport Rule: Covered States and Counties in Non-Attainment
States Included in the Transport Rule (31 States Total Plus D.C.)

Reducing Emissions of Reducing Emissions of
State SO, and NOyx NOy during the
(2006 and/or 1997 PM, 5 Qzone Season
Standards) (1997 Ozone Standards)

Alabama X X
Arkansas X
Connecticut X X
Delaware X X
District of Columbia X X
Florida X X
Georgia X X
lllinois X X
Indiana X X
lowa X

Kansas X X
Kentucky X X
Louisiana X X
Maryland X X
Massachusetts X

Michigan X X
Minnesota X

Mississippi X
Missouri X

Nebraska X

New Jersey X X
New York X X
North Carolina X X
Ohio X X
Oklahoma X
Pennsylvania X X
South Carolina X X
Tennessee X X
Texas X
Virginia X X
West Virginia X X
Wisconsin X

TOTALS 28 26

Source: EPA
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Counties Projected to Violate Ozone and/or Fine Particle Air Quality Standards

2012 Proj. without 2014 Proj. without
Baseline Transport Rule Transport Rule 2014 Proj. Transport Rule
1997 1997 | 2006 | 1997 1997 | 2006 | 1997 1997 | 2006 | 1997 1997 | 2006
State Ozone | PM2.5 | PM2.5 | Ozone | PM2.5 | PM2.5 | Ozone | PM2.5 | PM2.5 | Ozone | PM2.5 | PM2.5
Alabama 2 2 3 1 1 1 1 1 1
Arkansas 1
Connecticut 7 2 2 1 1
Delaware 1 1
D.C. 1 1 1 1
Georgia 9 12 4 2 3 1
Ilinois 3 4 3 4 1 2 2
Indiana 2 4 9 3 8 2 4 1
lowa 3 2
Kentucky 1 3 3 1 5
Louisiana 4 1 1 1
Maryland 8 3 4 2 2 2
Massachusetts 5
Michigan 5 1 8 1 5 1 5 3
Mississippi 1
Missouri 7 3
New Jersey 10 1 8 2 2 1
New York 7 2 6 2 1 2 2 1 1 2 1
North Carolina 3 3 1
Ohio 13 10 14 0 6 11 4 8 1
Pennsylvania 8 13 18 2 5 9 3 8 1 2
Rhode Island 2
South Carolina 2
Tennessee 3 3 2 2 1
Texas 13 1 4 1 2 2
Virginia 4 2
West Virginia 8 7 6 1 1 1
Wisconsin 7 4 3 1 1
Total 123 72 104 13 31 62 5 14 38 5 2 16

* This analysis assumes that the Clean Air Interstate Rule is not in effect. It does reflect other federal and state
requirements to reduce emissions contributing to ozone and fine particle pollution that were in place as of February 2009.
The 1997 Ozone Standard is an eight-hour average of 0.08 parts per million; the 1997 Fine Particle Standard is an annual
average of 15 micrograms per cubic meter; the 2006 Fine Particle Standard is a 24-hour average of 35 micrograms per
cubic meter.

Source: EPA
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Pollution-Control Decision Tree

Utilities have a variety of options for pollution control. Firms investing in pollution-control technology will face a number of options decisions with
respect to the technologies above. The diagram below illustrates these plant-by-plant options. Our analysis of regulated utilities’ retirement options is
based on a proxy model of this decision tree.

Multi-Pollutant Decision Tree

NOy Control
SNCR/ No NOy Control
X
SCR
PM Control
ESP FF ESP FF
PM PM
Other Other
SOZ CO n t ro I Yes Yes Yes Yes Yes Yes
SO, SO,
Wet Dry Dry
No No
Hg Control wme o bereit —"
Wet FGD Additives Treated / Enhanced ACI Wet FGD Additives « Treated/Enhanced ACI Oxidation/Capture Treated / Enhanced ACI Oxidation/Capture « Treated / Untreated
Opti O n S + Oxidation Additives, + Oxidation Additives, Sorbents

+ESP Tuning
« Treated/Enhanced ACI
« Coal Treatment

+ESP Tuning
« Treated/Enhanced ACI
» Coal Treatment

Note: ACI = activated carbon injection; ESP = electrostatic precipitator; FF = fabric filter; FGD = flue gas desulfurization; Hg = mercury; NOx = nitrogen oxide; PM = particulate matter; SCR = selective catalytic
reduction; SNCR = selective noncatalytic reduction; SO2 = sulfur dioxide.

Source: United Nations Environment Programme
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Risks

Legislative and regulatory agendas are subject to change at the discretion of leadership or as dictated by
events. The future course of domestic and international supply and demand and the prices of energy
commodities may substantially differ from those included in this report. Domestic and international
variables that may affect our forecasts include weather, general economic conditions, geopolitical
developments, military conflicts, and regulatory and political developments, as well as capital
investment, technology, and geophysical factors affecting the production of energy commodities. These
variables are likely to interact with one another and to create outcomes that may cause future prices to
differ substantially from our forecasts.
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Rating and Price Target History for: Progress Energy, Inc. (PGN) as of 12-10-2010
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Rating and Price Target History for: PPL Corporation (PPL) as of 12-10-2010
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Rating and Price Target History for: The Southern Company (SO) as of 12-10-2010
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