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This report has been prepared by a subcommittee 

of independent directors of the Policy Committee 

of the American Electric Power Company Board 

of Directors. This document serves to “assess the 

actions the company is taking to mitigate the economic 

impact on our company of increasing regulatory 

requirements, competitive pressures, and public 

expectations to significantly reduce carbon dioxide 

and other emissions.” Several owners of AEP common 

stock proposed to seek shareholder approval of this 

assessment at the 2004 AEP annual meeting. The 

company and its Board of Directors concluded that the 

request was reasonable and agreed to conduct this 

study. As a result of this commitment, the resolution was 

withdrawn. Annex A contains the correspondence that 

documents this agreement between the company and 

the proponents of the shareholder resolution.

 In the course of our evaluation, the subcommittee 

met with twenty-eight individuals having a diversity 

of views and expertise on the issues of air emissions; 

Annex B lists the interviews we conducted. We also 

met with company management to understand the 

actions the company has taken and is taking to address 

emissions of carbon dioxide and other air emissions. 

Management also presented to the Policy Committee 

of the Board a current assessment of the technologies 

available to the company for reducing these emissions. 

Finally, the subcommittee requested and reviewed 

analyses of the costs of several control scenarios. 

We shared a draft of this report with the AEP Board of 

Directors in July 2004.

 Our findings are presented in the balance of this 

report in four sections:

• A discussion of possible scenarios for the regulation 

of carbon dioxide and other emissions;

• A review of the actions available to the company for 

controlling these emissions;

• The results of the economic analyses of various 

control scenarios; and

• Our assessment of the challenges faced by the 

company and the key actions we believe important in 

meeting the challenges successfully.

 The content of these sections includes, but is not 

limited to, specific topics that we agreed to address 

in our discussions with the proponents of the 

shareholder resolution.

 Our assessment concludes that the company 

has taken and is taking actions that constitute a solid 

foundation for future efforts to address the intersection 

between environmental policy and business opportunity. 

We recognize that there is much still to be done, and  

we outline measures to guide the company in the  

path ahead.

 The subcommittee is grateful to the proponents of 

the shareholder resolution, the other stakeholders whom 

we interviewed, and to management for their advice, 

information and insights on this important matter. 

Donald M. Carlton

John P. DesBarres

Robert W. Fri, Chair
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 The American Electric Power System (AEP) is the 

largest electric power generator in the United States, 

with a diverse portfolio of renewable, nuclear, and fossil 

fuel-fired generation assets. Due to the plentiful coal 

reserves in the eleven states in which AEP operates, the 

company relies heavily on coal as the primary energy 

source to generate a reliable supply of affordable 

electricity for its customers. The company recognizes 

the significant responsibility it carries within the power 

sector, specifically, and U.S. industry, in general, to 

minimize the economic and environmental impacts of 

its decisions. Among the most significant economic 

drivers for coal-based generators are current and future 

environmental policies, particularly air quality policies 

and programs. 

 In particular, limits on currently regulated air 

emissions are likely to become increasingly stringent 

and there is the possibility of mandatory controls on 

the emission of greenhouse gases. With respect to 

the former, the company’s ability to develop a strategy 

to further reduce air emissions at the lowest cost to 

its consumers and shareholders over the long term 

is complicated by uncertainties regarding the nature 

and scope of currently proposed requirements, and 

the likelihood and timing of additional future emission 

reduction requirements. In the U.S., mandatory 

restrictions on greenhouse gas emissions remain a 

matter of active public debate. It is impossible to predict 

when or what form of greenhouse gas regulations might 

be imposed. At the same time, proposed legislation 

to require relatively modest initial reductions in 

greenhouse gas emissions appears to be attracting 

increasing bipartisan Congressional interest. The extent 

to which other manufacturing countries join in efforts 

to reduce greenhouse gases will affect the likelihood of 

Congressional passage of such measures.

 As a result, there are significant business issues 

when it comes to mitigating the economic impacts 

associated with environmental issues. To address 

these business issues in the public policy context, the 

subcommittee examined several scenarios for the 

regulation of both currently regulated air emissions and 

greenhouse gases. These scenarios were developed by 

Van Ness Feldman, are summarized here and described 

with greater detail in Annex C:
 

Currently Regulated Emissions

• Current Administration Regulatory Policy
– Currently proposed Clean Air Interstate Rule, Utility Mercury 

Reduction Rules

– State regulatory programs to address remaining local  

non-attainment areas

– Potentially adverse outcome in NSR litigation

• Litigation and Piecemeal Implementation
– EPA rulemakings invalidated by D.C. Circuit Court

– Accelerated SO2, NOx, and mercury reduction timetables

– Increased mercury control stringency; no mercury  

emissions trading

– State regulatory programs to address remaining local  

non-attainment areas

– Potentially adverse outcome in NSR litigation

• Governmental Policy Change
– Change in Administration

– Accelerated SO2, NOx, and mercury reduction timetables

– Increased mercury control stringency; no mercury emissions 

trading

– State regulatory programs to address remaining local non-

attainment areas

– Potentially adverse outcome in NSR litigation
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Greenhouse Gases

• Federal Voluntary Policy; Regulatory Programs in 

Certain States
– Continuation of Administration’s voluntary greenhouse  

gas programs

– State-level greenhouse gas regulations and renewable  

portfolio standards

• Multi-Emissions Program with CO2 regulation 
– Enactment of a program with limits on SO2, NOx, mercury, and 

CO2 based on Senator Carper’s proposed Clean Air Planning  

Act of 2003

• Economy-wide Greenhouse Gas (GHG) Cap-and- 

Trade Program
– Enactment of an economy-wide greenhouse gas cap-and-trade 

program based on the amendment proposed by Senator McCain 

and Senator Lieberman that is a modification of their Climate 

Stewardship Act of 2003, S. 139

• More Stringent Economy-wide GHG Cap-and- 

Trade Program
– The McCain-Lieberman proposal with a 1990 target and then  

a declining cap

 For currently regulated air emissions, it appears 

that future regulatory programs will require substantial 

reductions in the company’s emissions of SO2, NOx, and 

mercury from its coal-fired fleet over the next 15 years. 

Whether the programs that are ultimately implemented 

reflect the Administration’s current regulatory 

proposals, litigation and piecemeal implementation, or 

governmental policy change, including new legislation, 

emission limitations are nearly certain to become 

increasingly stringent. However, the economic impacts 

on the company resulting from any of these plausible 

policy scenarios depend on the inherent variability in 

costs and performance of new generation and pollution 

control technologies, the variability in future fuel prices, 

and in large part on five major environmental and 

regulatory policy factors:

• The stringency of emissions reduction requirements;

• The timetable for emissions reductions;

• The availability of trading of emission reduction credits;

• The methodology of allowance allocation, if there is 

trading; and

• The interaction with policies governing greenhouse 

gas emissions.

 The near-term costs to the company for compliance 

with the Administration’s currently proposed regulatory 

programs have been estimated at approximately  

$3.5 billion by 2010. In the mid-to-long-term, however, 

future compliance costs are uncertain for all of the 

reasons described above. Worst-case assumptions 

that significantly increase compliance costs include 

the adoption of programs that: (i) mandate unit-specific 

control requirements, reduce the flexibility and cost-

effectiveness of trading programs, and restrict the use 

of associated allowances; (ii) impose uncoordinated 

compliance schedules for currently regulated air 

emissions that would eliminate or curtail “co-benefits”1 

from control technology investments; and, (iii) 

conventional control technology investments that  

become stranded2 by the later adoption of even more

stringent emission limitations and/or greenhouse gas 

emission controls that would force premature retirement 

of these assets before the end of their economic lives.

1 The term “co-benefits” describes reductions in emissions that are 

obtained through the combined use of different pollution control 

technologies. For example, the installation of both selective 

catalytic reduction (SCR) to reduce NOx emissions and flue gas 

desulfurization (FGD) systems to control SO2 emissions could also 

reduce mercury emissions at little to no additional cost.

2 The term “stranded” here refers to assets that are forced into 

premature retirement before their capital costs can be recovered, 

due to unforeseen greenhouse gas emissions restrictions that 

render existing plants inoperable.
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 With regard to global climate change policy, the 

immediate future of greenhouse gas regulations remains 

highly uncertain, but mandatory carbon constraints in

the long-term appear probable. Although the 

understanding of the science underlying the global 

climate system continues to evolve, the absence of a 

foreseeable precipitating event and past reluctance 

by Congress to consider mandatory restrictions on 

U.S. emissions in the absence of comprehensive and 

coordinated global action makes it difficult to expect 

rapid emergence of the near-term political consensus 

that could motivate a major policy-level response to 

global climate change. Consequently, the likelihood for 

costly, mandated reductions in carbon emissions in the 

next few years appears small, although interest and 

awareness in the topic are likely to continue to grow. 

This report considers the three greenhouse gas policy 

scenarios listed on the preceding page to represent the 

most plausible outcomes on this topic in the near-to-

mid term.3 

 Driven by AEP’s long-term planning obligations, the 

company’s position statement on global climate change 

states that “enough is known about the science and 

environmental impacts of climate change for us to take 

actions to address its consequences.” The company 

has demonstrated this commitment by developing and 

implementing a broad portfolio of actions to reduce, 

avoid or sequester greenhouse gas emissions, beginning 

in 1995. The company also has contributed and 

continues to contribute to the development of low/no-

carbon energy technologies and has been proactive 

in the policy debate to establish the framework for 

international and domestic policies aimed at ultimately 

stabilizing atmospheric greenhouse gas concentrations. 

 A key challenge facing the company lies in 

determining the extent to which it can increase its 

voluntary greenhouse gas abatement investments since 

unilateral actions will yield little in terms of demonstrable 

environmental benefits and could place the company 

and possibly its commercial and industrial customers at 

a competitive disadvantage.

 The interaction between policies governing 

currently regulated air emissions and greenhouse gases 

also merits close attention. While additional reductions 

of currently regulated emissions contribute to improved 

air quality, it is worth noting that such pollution control 

equipment uses energy that reduces the efficiency of 

power generation stations, thereby raising greenhouse 

gas emission rates. Furthermore, large-scale 

investments in pollution control can only be undertaken 

prudently if there is little risk of such investments 

becoming “stranded” by future environmental or 

economic mandates, including carbon constraints. 

Hence, clean air policies interact with global climate 

change policies in ways that are complex. The strategic 

options that should be considered by the company are 

those that will optimize its ability to respond flexibly and 

cost-effectively to developments on both fronts. 

3 While this assessment did not seek to quantify the probabilities of 

various policy scenarios, it should be noted that the greenhouse 

gas scenarios do not, in the view of the subcommittee and many 

of the experts consulted, share equal likelihood of becoming 

reality. In particular, it is felt that greenhouse gas policy scenarios 

#1 and #3 appear more plausible than scenario #2. Furthermore, 

recognition of these scenarios as possible does not constitute 

endorsement of any of these hypothetical outcomes.
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Strategic Options3.
In this complex and uncertain public policy environment, 

the company can pursue four broad strategies for 

controlling emissions — installing control technologies 

on existing power plants, changing the composition  

of the generation fleet, managing its demand profile, 

and seeking emission reductions off-system. All of 

these strategies are actively employed in meeting 

current and foreseeable control requirements. While 

the same strategies would be expected to apply to 

less certain future requirements, these tools are not as 

fully developed in terms of addressing greenhouse gas 

emissions as they are for currently regulated  

air emissions.

Control Technologies

Emission control technologies involve the retrofitting of 

complex chemical-based systems onto existing power 

plants to capture and remove targeted pollutants, 

thus reducing emissions of these substances. The 

effectiveness of these technologies varies depending 

on the particular pollutants being addressed. Flue gas 

desulfurization (FGD) systems and selective catalytic 

reduction (SCR) systems have been demonstrated to 

achieve very high levels of removal for SO2 and NOx, 

respectively. However, capture and removal of mercury 

presents unique challenges. The combined operation 

of FGDs and SCRs with certain coal types can result in 

significant “co-benefit” mercury control. Very high levels 

of mercury control or reductions at facilities that do not 

have both FGDs and SCRs likely will require stand-alone 

mercury control technologies that U.S. EPA and U.S. DOE 

have indicated are not commercially available nor have 

been demonstrated in large-scale operation on the full 

spectrum of coals.

 The most formidable challenges are presented by 

carbon capture, since carbon is an integral component 

of fossil fuels. Capturing carbon dioxide emissions 

requires complex, expensive, and energy-intensive 

technologies for existing pulverized coal plants. Next-

generation fossil-fuel-based power plants that are 

better suited for carbon capture are nearing the point 

of commercial feasibility. However, the efficacy of 

permanent, ecologically safe disposal of carbon dioxide 

in geologic formations has not yet been proven. 

Fleet Composition

Changing the composition of AEP’s generation fleet 

represents another option for addressing the company’s 

air emissions. In 2000, American Electric Power merged 

with Central and South West Corporation, achieving 

significant diversification in the fuel mix of power 

generation assets. Prior to the merger, AEP generated 

its electricity using 90% coal, 9% nuclear, and 1% 

hydroelectric power. After the merger, these figures 

changed to 65% coal/lignite, 7% nuclear, 26% gas, and 

2% hydroelectric and other. While fuel diversification 

merits attention for many reasons, experience has 

shown that markets rather than policies are more 

efficient instruments to guide investment decisions 

for new generation capacity additions. Indeed, as 

AEP’s existing generation assets approach the latter 

stages of their economic lives, potential changes in 

the composition of the company’s fleet will become a 

major consideration. The company faces significant 
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challenges and opportunities in maximizing the value of 

existing assets while also managing the retirement and 

replacement of these facilities.

 New technologies will be needed in the future 

as AEP seeks to both replace aging capacity and 

meet growing demand in a cost-effective, sustainable 

manner. Leading options for new generation include 

systems based on fossil fuels and renewable energy. 

Nuclear power also holds potential, although it faces 

considerable challenges. Additional, complementary 

technological considerations include the potential roles 

of distributed resources, storage technologies, and 

carbon capture and sequestration. These technologies 

are discussed in greater detail in Annex D.

 As a major operator of low-cost baseload power 

plants, the company has new fossil-fuel-based 

generation options under consideration that include 

advanced pulverized coal facilities, which have been 

the traditional technology used to convert coal into 

electricity in the absence of CO2 constraints; circulating 

fluidized bed plants, which work best with low-BTU 

coals; natural gas combined cycle plants, which involve 

the least up-front capital but are vulnerable to high  

gas prices, as currently is the case, as well as gas  

price volatility; and integrated gasification combined 

cycle systems, which appear to be approaching 

commercial viability.

 Integrated gasification combined cycle (IGCC) is 

of particular interest to AEP, in light of the abundance, 

accessibility, and affordability of high rank coals for 

the company. IGCC also appears well-positioned 

for integration of carbon capture and sequestration 

technologies, which will be a critical measure in 

mitigating greenhouse gas emissions. While technology 

risks, performance uncertainties, and capital costs 

remain formidable at this early stage in IGCC’s 

development, AEP also recognizes sizable operational, 

policy, and economic benefits that this technology 

potentially could deliver as the next generation of power 

generation assets. Weighing these costs and benefits, 

the company has committed to emerging as a leader and 

first-mover in advancing IGCC into the mainstream of 

power generation.

 Renewable energy systems represent a key 

component of the portfolio of options considered by the 

company. In the near term, biomass co-firing in coal-

fired power plants and wind energy are the primary 

options for generating electricity on a large scale from 

renewable energy, delivering attractive CO2 benefits in 

a potentially carbon-constrained policy environment. 

Already, the company ranks among the leading 

generators of wind power in the United States. While 

renewable energy technologies continue to achieve 

impressive improvements in performance and cost, 

resource availability in terms of capital and land could 

become a limiting factor for large-scale deployment of 

biomass and wind technologies both in the AEP fleet and 

in the country as a whole.

 Nuclear power holds promise as an option for 

electric power generation, but also faces significant 

challenges that must be addressed. Currently 

accounting for approximately one-fifth of U.S. electricity, 

nuclear power serves as a critical resource for baseload 

power. Next-generation reactor designs could offer 

improvements over the already-high performance of 

current plants, thus preserving, and perhaps even 

expanding, the emission-free fleet of nuclear power 

plants in the country. However, issues of public 

acceptance, capital costs, and waste storage must be 

resolved if a nuclear renaissance is to occur in the U.S. 

The company recognizes nuclear power technologies 

as an important power generation option and supports 

a proactive approach from government and industry to 

addressing the challenges facing nuclear power.
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 Additional technologies complement these power 

generation options. Distributed resources and storage 

technologies offer potential advances in such areas 

as peak management, asset utilization, power quality, 

grid stabilization, energy arbitrage, and customer 

commercial services, but the technological race 

continues as no clear winners have yet emerged to fill 

the niches that distributed resources and energy storage 

could fill. Carbon capture and sequestration, in contrast, 

would have to be widely deployed eventually if carbon 

constraints become sufficiently stringent. Yet these 

technologies remain in the early stages of development 

and face challenges in terms of technology R&D and 

societal acceptance before they can reach commercial 

availability, much less widespread deployment. The 

high costs of capturing carbon dioxide from flue gases 

impose major penalties on existing pulverized coal 

power plants, potentially raising the cost of electricity 

between 30 and 50 percent. In this context, IGCC 

promises to be the most conducive technology for 

carbon capture and sequestration. Alternatively, IGCC 

flue gas streams also could prove to be amenable to 

direct sequestration, which would obviate the need for 

costly carbon capture technologies.

Demand-Side Options

Traditional demand-side options appear limited in their 

usefulness at AEP for reducing currently regulated 

emissions and greenhouse gases for two main reasons. 

First, in the course of the evolution of the policy and 

market landscape of the power sector over the past 

few decades, a notable shift away from demand-side 

management and toward market-driven approaches 

has occurred. In particular, many regulators on state 

public service commissions now seem to emphasize 

harnessing market forces to deliver savings to 

ratepayers over reducing demand for the same end. 

The result is that conventional demand-side 

management programs no longer delivered returns 

on investment in most cases within AEP’s service 

territory, especially given AEP’s abundant supply of 

low-cost electricity. Second, the advent of wholesale 

competition and regional transmission integration 

in the electric power industry has led to the natural 

evolution of AEP as a low-cost generator into a major 

player at the wholesale and regional levels. Maximizing 

generation output from existing assets to participate in 

wholesale and regional markets means capitalizing on 

the company’s natural comparative advantages to the 

benefit of shareholders and customers. Improvements 

in power plant availability also can lead to reductions 

in emissions per unit of electricity. While this would 

represent a step forward in efficiency that results in 

tangible environmental benefits, overall emissions  

still could increase, as the net increase in generation 

would make this environmental improvement difficult  

to discern. 

 Promising alternatives to traditional direct demand-

side measures exist, however, including appliance 

and building efficiency standards. Although these 

instruments provide little to no direct benefit to the 

company, AEP believes that advances in these areas 

can bring about long-term energy-efficiency gains in the 

overall structure of the economy that in turn contribute 

to lower overall rates of both currently regulated and 

greenhouse gas emissions.

Off-system Reductions

Off-system reductions of greenhouse gas emissions, 

premised on global trading of greenhouse gas emissions 

reductions credits, represent an innovative approach 

to addressing global climate change. Building upon the 

concept of emissions trading that has proven its efficacy 

and efficiency through U.S. EPA’s acid rain control 
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program, the company has played a pioneering role in 

demonstrating the effectiveness of such approaches 

to mitigate greenhouse gas emissions. Examples of 

such off-system reductions include enhancing or 

protecting uptake of carbon dioxide in threatened 

rainforests or improving the efficiency of power plants 

in developing countries. While such measures have 

not been employed in traditional air quality programs, 

which have a local or more regional focus, off-system 

reductions of greenhouse gas emissions effectively 

contribute to the necessary global reductions in carbon 

emissions and deliver many ancillary benefits in terms of 

sustainable development and biodiversity protection that 

complement these projects’ cost-effective mitigation of 

greenhouse gases.

 The importance of off-system reductions to the 

company is represented by AEP’s commitment to and 

participation in the Chicago Climate Exchange (CCX). 

As a founding member of this pioneering effort in 

greenhouse gas emissions trading, AEP voluntarily 

has committed to cap and reduce or offset its total 

greenhouse gas emissions by 4 percent over four 

years. These reductions began in 2003 with a 1 percent 

reduction from baseline emissions (average of 1998-

2001) and will continue with an additional 1 percent 

reduction each year until the company has reduced 

its greenhouse gas emissions by 4 percent from 

the baseline in 2006. Through this commitment, the 

company expects to reduce or offset an estimated 18 

million cumulative tons of carbon dioxide or carbon 

dioxide ‘equivalent’ emissions, based on current levels 

of emissions. AEP plans to meet its CCX commitment 

cost-effectively through a broad portfolio of actions, 

including both on-system actions such as plant 

efficiency improvements and off-system projects such 

as reforestation projects and the purchase of emission 

reduction credits from other CCX participants. Already, 

the company is ahead of its 2003 commitment, reflecting 

the closing and/or mothballing of inefficient gas steam 

units in Texas, improved operation and utilization of 

its Cook Nuclear Plant, and continued investments in 

reforestation projects.

 Because climate change is truly a global challenge 

that requires a global solution, off-system reductions 

represent an efficient and effective near-term option 

for greenhouse gas mitigation. Additionally, off-system 

reductions also could provide the valuable time 

necessary for the longer-term, larger-scale technology 

revolution that will be necessary to decouple energy 

use from carbon emissions. These conclusions rest 

on the premises that (a) the atmosphere is unable to 

distinguish between the origins of greenhouse gases 

and (b) the marginal costs of greenhouse gas abatement 

vary widely between industrialized and developing 

countries. Furthermore, participation in markets in which 

greenhouse gas emission credits are traded requires 

the company to develop data on the internal costs of 

greenhouse gas reductions, which is an important step 

toward building the foundation for retrofits, retirements, 

and replacements within the company’s generation fleet. 

Off-system reductions of greenhouse gas emissions 

work in the interest of the company’s shareholders, 

customers, and government and community 

stakeholders as a highly cost-effective instrument for 

addressing global climate change.
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At the request of the subcommittee, management 

conducted quantitative analyses of the potential costs 

of currently proposed emissions control regimes. A 

summary description of these analyses is provided 

below. A more detailed description of the purpose of 

the analysis, scenarios examined, analytic results of 

the study and detail on the assumptions employed and 

uncertainties evaluated is presented in Annex E.

 These analyses specifically projected costs 

associated with compliance with the following 

combinations of the policy scenarios described earlier in 

this report:

• The Administration’s current proposals on already-

regulated pollutants;

• The Administration’s policies on conventional 

pollutants coupled with immediate passage of the 

McCain-Lieberman amendment, under which AEP’s 

carbon dioxide emissions would be capped at 2000 

levels by 2010;

• The Administration’s policies followed by enactment 

of the McCain-Lieberman amendment in 2009 with 

compliance in 2014; and 

• The Carper bill (S. 843) being enacted in lieu of current 

Administration policy. 

 Additional sensitivity analyses were completed 

on the impacts of varying CO2 permit prices for these 

scenarios. It should be noted that analysis of these 

scenarios does not reflect upon the likelihood of any of 

these proposals becoming legally binding.

 A number of important analytical assumptions merit 

discussion. All scenarios assumed that allowances 

would be allocated to power plants on a historical basis 

rather than auctioned. Potential allowance auctions, 

which have been considered particularly in the case of 

greenhouse gas limits, could raise enormously AEP’s 

cost of reducing emissions. They also could substantially 

raise electricity rates for customers in the Midwest. This 

effect is stated here, and described further in Annex E, 

rather than being included in the quantitative analyses.4 

 Assumptions also were made with regard to 

future fuel prices, pollution control and new plant 

costs, and emission rates, but it should be noted that 

mercury-specific controls have not been demonstrated 

commercially at coal-fired units and may be technically 

infeasible by the 2009 date modeled for compliance  

with the Carper bill. These assumptions are documented 

in Annex E.

 The company has developed a robust least-  

cost plan for meeting the Administration’s balanced 

requirements for SO2, NOx, and mercury.  

 Implementing this plan requires an investment of 

4 While the possibility of auctions exists in future legislation, 

particularly for greenhouse gases, the issue remains highly 

contentious. In general, countries that are subject to mandatory 

greenhouse gas reductions under the Kyoto Protocol have opted 

for small auctions, if at all. For example, the European Union 

emissions allocation plan for Kyoto compliance limits auctioned 

allowances to no more than 5 percent of total allocations during 

2005-2007 and no more than 10 percent during 2008-2012. Several 

EU countries, most notably Germany and Spain, have opted not 

to have allowance auctions at all. Finally, in the U.S., the severe 

regional distributive consequences to states with extensive coal-

based generation in the Midwest and Southeast make passage of a 

significant auction scheme in new legislation unlikely.
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approximately $3.5 billion through 2010, $5 billion through 

2020, all with a net present value (NPV) of $2.6 billion, a 

figure that depends in part on the efficiency of the control 

regime but represents the base case.5 Compliance with 

the greenhouse gas control provisions of the McCain-

Lieberman amendment appears possible with existing 

technologies at net present value costs between $0.5 and 

$0.9 billion, additional to the base case. The Carper bill 

would require much higher additional costs, between  

$3.0 and $6.4 billion. Again, these costs for compliance 

with greenhouse gas policies depend significantly  

on the economic efficiency of the control regime that  

is adopted. Table 1 summarizes these figures.

NPV of AEP costs above base case,* 2004-2030  

 McCain-Lieberman Carper 

Carbon permit price sensitivity ‘04 passage ‘09 passage  

  High + $0.9B + $0.7B + $6.4B 

  Low + $0.5B + $0.5B + $3.0B 

*base case: EPA Regulatory = $2.6B   

Table 1: Potential compliance costs for greenhouse gas  

policy scenarios

 Compliance costs with the McCain-Lieberman 

proposal are relatively unaffected by the timing of  

its passage and implementation. This can be attributed 

to the robustness of the investment decisions made over 

the next 6-8 years to comply with the Administration 

policies for conventional pollutants in the absence of 

any carbon constraints as well as across both scenarios 

involving the McCain-Lieberman amendment. Simply 

put, the near-term investments in scrubbers, SCRs and 

other pollution control equipment are being made at 

the lowest-cost plants, which are the most economic to 

retrofit and will continue to operate with or without CO2 

constraints under McCain-Lieberman. It is only when 

more marginal retrofit decisions need to be made after 

this period that the inclusion of a CO2 constraint would 

affect these decisions. 

 McCain-Lieberman compliance is expected to 

require reductions and/or offsets of approximately 

10 million tons of CO2 by 2020. Few, if any, costs are 

expected to be stranded by delayed implementation 

of McCain-Lieberman, and this delay, even without 

foresight of its enactment, actually results in slightly 

lower costs for carbon compliance, because the  

costs of meeting the carbon constraints are delayed. 

Looking beyond 2010 – 12, it is foreseen that the McCain- 

Lieberman requirements would reduce deployment of 

scrubbing and carbon injection as the fleet composition 

shifts to greater reliance on integrated gasification 

combined cycle (post 2016 to allow for “Nth of a kind” 

availability6), natural gas combined cycle, and wind 

power. Of course, it is quite possible that the McCain-

Lieberman reduction requirement could be tightened 

in the future (e.g., in the post 2020 period). This could 

lead to dramatically higher costs to the company 

and potentially create a need to recover some of the 

remaining unamortized portion of the environmental 

control investments for currently regulated emissions  

at some AEP power plants. Figure 1 illustrates the 

actions that the company is modeled to take in order to 

comply with currently proposed regulations (EPA’s SO2, 

NOx, and mercury rules) and the McCain-Lieberman 

proposal (2009 passage) under both low and high CO2 

price sensitivities.

 The Carper bill presents more formidable emission

5 Costs in this section refer to fuel, O&M and capital expenditures, 

new plant capital, retrofit pollution control, and CO2 permit 

purchases
6 “Nth of a kind” refers to the assumption that the deployment of 

several demonstration-scale units reveals technical improvement 

opportunities that lower the cost of widespread deployment of 

full-scale generation technologies.
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 reduction requirements, on the order of being six to 

seven times more expensive to the company in a range 

of $3.0-$6.4 billion in net present value costs. The two 

major factors driving these costs are: (1) the accelerated  

CO2 Offsets/Reductions in 2002: About 10mm tons  

EPA with McCain-Lieberman High

EPA with McCain-Lieberman Low

Figure 1: AEP CO2 Emission Reductions (MM tons CO2)

timing and increased stringency of the Carper bill’s 

requirements for currently regulated emissions, 

particularly mercury, result in increased expenditures 

on pollution control equipment; and (2) allocating CO2 

allowances based on generation output. In terms of the 

latter, the Carper bill will provide many more emission 

allowances to nuclear, gas and hydro units than they 

will need to comply, allowances which operators of 

coal-fired units such as AEP will have to purchase. From 

a national perspective, states that depend on coal-fired 

generation would effectively subsidize electricity rates 

for those states that rely more heavily on nuclear, gas 

and/or hydroelectric power.

 AEP’s high costs under the Carper bill are driven 

by the carbon dioxide allocation scheme. In this latter 

case, although the Carper bill will achieve fewer national 

reductions of greenhouse gases than the McCain-

Lieberman amendment (since it singles out the electric 

utility sector rather than adopting an economy-wide 

approach), for AEP, it will require approximately 6 times 

as many reductions. In short, the costs to offset or reduce 

a very large amount of CO2 emissions, reaching 58 million 

tons per year by 2020, result in almost 2/3 of the Carper 

bill’s costs being associated with these purchases and/or 

offsets. This example demonstrates how the economic 

impacts of greenhouse gas policies on the company 

are affected by policy design considerations that are 

independent of the actual greenhouse gas reduction 

benefits that would be achieved.

Biomass Co-firing  
3.2

Wind  
2.0

Purchased  
Credits/Offsets 

4.4

Wind  
2.0

Gas  
3.8

Biomass Co-firing  
2.0

Heat Rate 
Imp. 1.0

Coal
IGCCwCCD
0.8
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Annex F summarizes the actions that the company has 

taken and is taking to address the issues of greenhouse 

gas and other emissions. While the list is impressive, 

the chief value of these efforts lies in the foundation that 

has been built for the company’s future management of 

these environmental issues. Accordingly, our evaluation 

of the company’s actions to mitigate the economic 

impacts of emission controls is prospective: building on 

this foundation, what should the company do to maintain 

and enhance overall shareholder value? We begin by 

describing the challenge the company faces as it invests 

significant capital in these controls over the next few 

years. We then identify the responses we believe are 

essential to meeting these challenges.

The Challenge

The central challenge the company faces is that of 

making decisions about large investments in long-lived 

assets in a setting of uncertain public policy and rapidly 

evolving technology. The dilemma is that requirements 

and technology that can change fairly rapidly increase 

the risk of making an investment that fails to remain 

productive over its useful life. For the reasons 

summarized below, we believe that this situation is  

likely to persist for a considerable time.

 The near-term requirements for the control of  

SO2 and NOx are reasonably well known. The exact 

requirement for controlling mercury emissions is less 

clear and remains controversial. The need for even more 

stringent future controls on currently regulated  

air emissions from power plants is speculative at this 

point. However, because AEP must plan for the long-

term, experience suggests that the company should 

expect to make further reductions of these emissions 

over time. 

 Some initial mandatory reductions of greenhouse 

gas emissions are likely in the next decade, although the 

stringency and the timing of such reductions are difficult 

to estimate with any confidence. Beyond this initial step, 

we cannot predict the timing, stringency, or structure of 

a program that would be needed to reduce greenhouse 

gas emissions to a level consistent with maintaining 

an acceptable concentration of greenhouse gases in 

the atmosphere. Nevertheless, the possibility of such 

requirements is real and needs to be taken into account 

in making long-term investment decisions.

 The technological response to these requirements 

is uncertain, as well. AEP has considerable experience 

with designing and operating technology to control 

SO2 and NOx. It expects to invest $3.5 billion to meet 

near- term control requirements. The cost of reducing 

these emissions is increasing, however. The cost of 

additional emissions reductions is expected to grow, 

in part, because the marginal costs of removing the 

next increment of emissions tends naturally to rise. 

In addition, physical space limitations, parasitic load 

demands, and other engineering factors are also 

contributing to the increasing cost — particularly for 

smaller and older units in the AEP generation fleet. 

Technology for reducing mercury emissions is less well 

developed, and its costs could be considerable. And 

if more stringent controls of these currently regulated 

emissions do indeed come into being several years 

hence, we cannot dismiss the possibility that the least-
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cost response would be to shift to a new generation of 

control technology.

 Responding to climate change is even more 

problematic. Analyses developed for this report show 

that the company could likely make modest reductions 

in greenhouse gas emissions and could do so anytime 

within the next several years without significant risk 

to its investment in pollution control technology for 

currently regulated emissions. However, to go beyond 

this first step would require the extensive deployment 

of new technologies, including Integrated Gasification 

Combined Cycle (IGCC) generation from coal and 

renewable sources such as wind, solar power and 

biomass fuels. 

The Response

The company’s goals are to comply with mandated 

emission requirements; to maintain its competitive 

position as a low-cost, reliable supplier of electricity; 

and to attract the necessary capital for these purposes. 

The economic impact of controlling greenhouse gas and 

other emissions thus depends on the company’s ability  

to meet these goals in a fluid business setting. We 

believe that the actions the company has taken in 

anticipation of the control requirements described above 

have put it in a position to manage effectively their 

associated economic impact. The company should build 

on this foundation to fashion an action program to that 

end. We outline below the key elements of this program 

as we see them.

Design of control regimes: The design of environmental 

regulatory programs profoundly affects the cost of 

meeting the emission reduction requirements. For 

example, cap-and-trade programs, such as the one in 

place for SO2 controls, provide opportunities to seek 

out the most efficient controls. Similar program designs 

are economically efficient for all regulated emissions, 

but are even more crucial for greenhouse gas control 

programs. The company emits carbon dioxide by burning 

coal, natural gas and fuel oil in its generating fleet. 

However, the lowest-cost and most-effective controls of 

greenhouse gases may occur elsewhere — in reducing 

other kinds of greenhouse gases (such as methane), 

by enhancing or protecting carbon sequestration 

resources, or by cutting carbon emissions outside the 

AEP System. We believe that flexible and comprehensive 

control regimes of this sort should be a major tool in 

mitigating the economic impact of greenhouse gas and 

other emission reduction programs.

 Through its actions to date, the company has 

accumulated a significant amount of experience in the 

design of programs that would minimize the cost of 

compliance with reductions of greenhouse gases and 

other emissions. Notable among this experience are the 

company’s leadership and participation in the Chicago 

Climate Exchange and the International Emissions 

Trading Association, its demonstrations of terrestrial 

sequestration projects and of cooperative projects with 

other countries, and its support of research by the U.S. 

Department of Energy, Pew Center for Global Climate 

Change, the Electric Power Research Institute, and 

other organizations. We believe that the company is 

particularly well positioned to build on this experience  

to advocate effectively in policy and regulatory forums 

for the most efficient program designs, not only for the 

environmental benefits, but also for the benefits to its 

customers over the long-term.

 Of special interest is the design of a program 

for greenhouse gases. At some point in the future, 

governments around the world are likely to agree upon 

initial implementation of a modest mandated constraint 

on greenhouse gas emissions. Analyses prepared for 

this report suggest that AEP could meet a reasonable 

constraint at significant but manageable costs 



14 / An Assessment of AEP’s Actions to Mitigate the Economic Impacts of Emissions Policies

5.Evaluation

— provided that the program was efficiently designed.7 

However, it also appears that the timing of this initial 

program has little effect on the cost to the company 

of proceeding now to invest in control equipment to 

meet new requirements for controlling other regulated 

emissions. 

 The intricate design details of greenhouse  

gas control programs bear significant influence on  

the cost borne by the company, and therefore its 

customers, to comply. Important to the company will 

be persuasive, proactive advocacy of positive policy 

positions that ensure that the rules governing such 

programs will operate in a transparent, fair, and cost-

effective manner that works in the interests of the 

company’s shareholders, customers, and stakeholders, 

as well as the U.S. economy vis-á-vis the world.

Technology leadership: The central technology 

challenge for AEP is to preserve its ability to burn coal 

economically while meeting increasingly stringent 

emission control requirements. Management has closely 

followed the development of technologies of this type 

for several years. Based on assessments prepared by 

company and other analysts, IGCC technology appears 

to have the greatest potential for meeting AEP’s long-

term goals. During the course of our evaluation, the 

company concluded that accelerating IGCC technology 

development to reach commercial availability by 2015 or 

before must become a high priority for AEP. As a result, 

the company has committed to being the industry leader 

in developing IGCC technology and already is forging 

ahead to develop partnerships and agreements to make 

IGCC a viable option for AEP’s next generation of new 

power plants. We strongly support this initiative.

 IGCC technology has advantages both economically 

and for the control of regulated emissions that, in our 

opinion, justify this ambitious program. However, the 

technology would also be highly desirable in a carbon-

constrained world, since its carbon dioxide stream 

should be much easier, and therefore less costly, to 

capture than one from a pulverized coal plant. As 

part of its IGCC development program, the company 

should therefore actively encourage research that 

would investigate and, if feasible, demonstrate the 

capture and disposal of carbon dioxide emissions 

from IGCC technology. AEP has supported research 

into the management of carbon dioxide, notably in the 

sequestration research that is being conducted at its 

Mountaineer plant, and in doing so, has positioned itself 

well to help shape a national program on this subject. 

Excellence in plant operations: The ability to efficiently 

operate large power plants with complex emission 

control equipment is an important strength. Achieving 

highly reliable and efficient operation of such equipment 

also has the benefit of maximizing the availability of 

retrofitted power plants to sell excess generation into 

wholesale markets. But consistently operating emission-

controlled plants at high capacity factors is difficult at 

best, requiring mastery of not only traditional power 

plant operations but also the management of complex 

chemical reactions at very high mass flows. Similarly, 

as systems become more complex, the challenges of 

information processing grow as well. The company has 

considerable experience in plant operations, but will 

need to refine its capabilities as the complexity  

of the control technology multiplies. AEP must be  

open to acquiring skills not common to utility operations, 

such as chemical engineering and advanced system 

control software. Such efforts should help to achieve 

cost-effective solutions to these important challenges.

7 Note the large difference in the costs of meeting the different  

control scenarios discussed in the previous section.
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Sophisticated decision-making tools: A variety of 

options are available to the company for complying 

with emission limits of both currently regulated and 

greenhouse gas emissions. These include investment 

in control technology at AEP power plants, the 

purchase of allowances and other off-system emission 

reductions, changes in fuel mix, and the retirement 

and/or replacement of elements of the generation fleet. 

The company must, therefore, engage in an exceedingly 

complex decision-making process to identify the mix 

of options that will minimize the cost to the consumer 

while at the same time being robust with respect to the 

uncertainty in the regulatory process.

 We believe that one of the company’s most 

important accomplishments has been the development 

of the Multi-Emission Compliance Optimization Model 

(MECO). This proprietary model is a sophisticated 

analytic tool that allows the company to systematically 

weigh the costs and risks of a wide variety of options. 

Our non-technical review of the model and its 

application in decision-making at AEP leads us to believe 

that the development of MECO is a distinctive strength 

for the company. As such we encourage its continued 

use as a guide to the company’s major investment 

decisions, as well as its ongoing refinement to ensure  

its relevance to the evolving structure of the electric 

power industry.

 While MECO serves as the company’s principal 

analytic tool for environmental policy analysis, it faces 

the same limitations encountered by other quantitative 

tools. Recognizing the inherent constraints posed by 

models that work only within defined parameters, the 

company employs a diversity of computer models to 

corroborate and complement the analyses of MECO. 

AEP also considers the output of these systems as just 

one of many inputs, both quantitative and qualitative, 

that factor into the complex decision-making process 

that is used to evaluate strategic options and determine 

courses of action.

Transparency: Both the public policy and technology 

settings in which AEP operates are complex to the 

point of obscurity. Yet regulators, investors, legislators, 

government officials, customers, and other stakeholders 

need to have a clear idea of what AEP is doing to 

control emissions efficiently, and why it has adopted its 

chosen approach. While the company has been open 

in its actions to date, we believe that efforts to make its 

actions transparent and understandable to stakeholders 

will be critical going forward.

 For example, the decision-making tools and 

associated decision-making processes must be 

credible to, and accepted by, a variety of stakeholders 

— especially those who regulate the company’s 

rates. Certain tools, like MECO, are proprietary and 

highly technical, making it difficult for stakeholders 

to judge their merits. We believe the company should 

consult with these stakeholders to identify the steps 

it should take to build the necessary understanding 

and acceptance of these tools, including appropriate 

protections of the company’s investment and the 

commercial advantage inherent in the development 

of sophisticated proprietary models like MECO.8

Partnerships: We are convinced that AEP is venturing 

into new territory as it works out options to control 

8 The development of the MECO model and its use by the company 

to evaluate long-term capital investments for planning purposes 

represents a significant improvement over other commercially 

available models. Therefore, public disclosure of the model’s 

inputs, codes and other technical details would unfairly deprive 

the company of a significant competitive advantage and is not 

necessary in order to gauge the value of its use as one element in 

the company’s overall decision-making process.
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In summary: 

We conclude that the actions that AEP has taken over the last decade constitute 

a solid foundation for the company’s future efforts to address the intersection 

between environmental policy and business opportunities. The challenge now 

is to build on this foundation in a way that makes economic sense in a setting of 

policy uncertainty and change. Forceful and serious advocacy of highly efficient 

control programs, proactive leadership in technology development and operation, 

discipline in capital allocation decisions, openness to partnerships in technology 

and policy, and continued transparency of action are, we believe, the essential 

elements of the path ahead.

greenhouse gas and other emissions. We strongly urge 

the company not to go it alone in this venture, but to 

find partners along the way. One reason is that many 

of the skills necessary to succeed are not native to 

utility operations. We have noted the need for chemical 

engineering skills in operating equipment to control 

regulated emissions. The same need for new skills  

is present in the IGCC initiative described above.  

Finding ways to partner with those who already have 

these skills seems to us more effective than developing  

them in house.

 Another need for partnership lies in the crafting 

of emission control programs. In this case, everyone 

necessary to make the program work needs to be 

involved. As an example, state regulators must be 

convinced that off-system investments in greenhouse 

gas emissions abatement in other countries, assuming 

they are verifiable, make economic sense to their 

ratepayers. Such cooperation will be necessary to 

ensure that economically-efficient measures maximize 

value for shareholders and minimize costs to ratepayers.



En
vi

ro
nm

en
ta

l S
ce

na
rio

s

•
B

as
e 

EP
A

 P
ro

po
se

d 
R

eg
ul

at
io

ns
•

C
ar

pe
r B

ill
--

--
m

os
t r

ec
en

t v
er

si
on

(S
.8

43
 in

 2
00

3)
 

C
ar

pe
r m

ul
ti-

em
is

si
on

s 
an

d 
C

O
2

al
lo

ca
tio

ns
 in

st
ea

d 
of

 
E

P
A

’s
 p

ro
po

se
d 

re
gu

la
tio

ns
•

EP
A

 P
ro

po
se

d 
R

eg
ul

at
io

ns
 p

lu
s 

M
cC

ai
n-

Li
eb

er
m

an
 (S

.1
39

-im
m

ed
ia

te
 p

as
sa

ge
)–

C
O

2
ca

p 
at

 
20

00
 le

ve
ls

 in
 2

01
0

•
EP

A
 P

ro
po

se
d 

R
eg

ul
at

io
ns

/ M
cC

ai
n-

Li
eb

er
m

an
 

B
ill

 (f
ut

ur
e 

pa
ss

ag
e 

in
 2

00
9)

–
C

O
2

ca
p 

at
 2

00
0 

le
ve

ls
 in

 2
01

4 
•

Se
ns

iti
vi

ty
 A

na
ly

si
s

--
-L

ow
 a

nd
 H

ig
h 

C
O

2 
P

er
m

it 
P

ric
e 

R
an

ge
 (S

ee
 A

pp
en

di
x 

B
)



En
vi

ro
nm

en
ta

l S
ce

na
rio

s

•
A

E
P

 a
na

ly
ze

d 
a 

se
rie

s 
of

po
te

nt
ia

l e
nv

iro
nm

en
ta

l 
re

gu
la

to
ry

 fu
tu

re
s 

an
d 

co
m

pa
re

d 
th

es
e 

to
 E

P
A

’s
 

pr
op

os
ed

 re
gu

la
tio

ns
 fo

r S
O

2, 
N

O
x 

an
d 

m
er

cu
ry

 (i
.e

., 
E

P
A

’s
 p

ro
po

se
d 

C
le

an
 A

ir 
In

te
rs

ta
te

 R
ul

e(
C

A
IR

) a
nd

 
m

er
cu

ry
 “c

ap
-a

nd
-tr

ad
e”

ru
le

)
•

Th
e 

M
cC

ai
n-

Li
eb

er
m

an
 a

m
en

dm
en

t, 
(in

 a
dd

iti
on

 to
 

E
P

A
’s

 p
ro

po
se

d 
re

gu
la

tio
ns

) w
as

 e
va

lu
at

ed
 a

ss
um

in
g 

im
m

ed
ia

te
 p

as
sa

ge
 a

nd
 im

pl
em

en
ta

tio
n 

by
 2

01
0,

 a
nd

 
as

su
m

in
g 

 p
as

sa
ge

 in
 2

00
9 

w
ith

 im
pl

em
en

ta
tio

n 
by

 
20

14
. 

•
Th

e 
C

ar
pe

r 4
-E

 b
ill

 (S
O

2, 
N

O
x,

 H
g 

an
d 

C
O

2)
 S

.8
43

 
w

as
 e

va
lu

at
ed

 a
ss

um
in

g 
im

pl
em

en
ta

tio
n 

in
 li

eu
 o

f 
E

P
A

’s
 p

ro
po

se
d 

re
gu

la
tio

ns
.

•
A

 ra
ng

e 
of

 C
O

2
pe

rm
it 

pr
ic

es
 w

as
 a

na
ly

ze
d 

to
 re

fle
ct

 a
 

ke
y 

co
st

 u
nc

er
ta

in
ty

 u
nd

er
 th

e 
C

ar
pe

r a
nd

 M
cC

ai
n-

Li
eb

er
m

an
 le

gi
sl

at
io

n.



EP
A

 R
eg

ul
at

or
y 

an
d 

M
cC

ai
n-

Li
eb

er
m

an
 S

ce
na

rio
 R

es
ul

ts



A
E

P
 C

os
ts

N
ot

e:
 E

PA
 R

eg
ul

at
or

y 
N

PV
 c

os
ts

 a
re

 in
cr

em
en

ta
l t

o 
a 

“s
ta

tu
s 

qu
o”

sc
en

ar
io

 w
hi

ch
 a

ss
um

es
 

co
m

pl
ia

nc
e 

w
ith

 o
nl

y 
th

e 
N

O
x 

SI
P 

C
al

l a
nd

 T
itl

e 
IV

 N
O

x 
an

d 
SO

2
re

qu
ire

m
en

ts
.

TH
R

U
 2

02
0

Es
tim

at
ed

 P
ol

lu
tio

n 
C

on
tr

ol
 C

os
t f

or
 A

EP
Ve

rs
us

 E
PA

 R
eg

ul
at

or
y

EP
A

EP
A 

R
eg

 w
/

EP
A 

R
eg

 w
/

R
eg

ul
at

or
y

M
cC

ai
n 

H
i

M
cC

ai
n 

Lo
N

PV
 o

f C
os

ts
 (2

00
4-

20
30

, i
n 

bi
lli

on
s)

Fu
el

-0
.6

-0
.0

-0
.2

O
&

M
 a

nd
 C

ap
ex

1.
0

+0
.2

+0
.1

N
ew

 P
la

nt
 C

ap
ita

l
0.

8
+1

.0
+0

.4
R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tro
l

1.
3

-0
.4

-0
.1

C
O

2 P
er

m
it 

Pu
rc

ha
se

s
0.

0
+0

.0
+0

.2
To

ta
l

2.
6

+0
.9

+0
.5

M
aj

or
 R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tr
ol

s 
(2

00
0-

20
20

)  
(G

W
)

S
cr

ub
be

rs
11

.9
-1

.9
-1

.5
S

C
R

s
13

.4
-1

.1
+0

.0
B

ag
ho

us
e/

C
ar

bo
n 

In
je

ct
io

n
7.

6
-0

.7
-0

.7

C
oa

l R
et

ire
m

en
ts

 in
 G

W
, b

y 
20

20
0.

6
+0

.0
+0

.0

C
um

ul
at

iv
e 

C
O

2 P
er

m
it 

P
ur

ch
as

es
 in

 M
M

To
ns

, b
y 

20
20

0
+0

+2
8



A
E

P
 C

os
ts

•
U

nd
er

 E
P

A
’s

 p
ro

po
se

d 
re

gu
la

tio
ns

 fo
r S

O
2, 

N
O

x 
an

d 
H

g,
 A

E
P

 is
 p

ro
je

ct
ed

 to
 s

pe
nd

 a
lm

os
t $

5 
bi

lli
on

 in
 

po
llu

tio
n 

co
nt

ro
l c

ap
ita

l t
hr

ou
gh

 2
02

0.
 T

he
 n

et
 p

re
se

nt
 

va
lu

e 
of

 in
cr

em
en

ta
l c

os
ts

 (b
ey

on
d 

cu
rr

en
t S

O
2 
an

d 
N

O
x 

re
qu

ire
m

en
ts

) a
re

 $
2.

6 
bi

lli
on

.
•

U
nd

er
 M

cC
ai

n-
Li

eb
er

m
an

 (p
as

sa
ge

 to
da

y)
, A

E
P

 is
 

es
tim

at
ed

 to
 o

ffs
et

 a
pp

ro
xi

m
at

el
y 

10
 m

ill
io

n 
to

ns
 o

f 
C

O
2

em
is

si
on

s 
by

 2
02

0 
(w

hi
ch

 o
cc

ur
s 

as
 A

E
P

’s
 

el
ec

tri
ci

ty
 d

em
an

d 
in

cr
ea

se
s)

 to
 k

ee
p 

em
is

si
on

s 
at

 
20

00
 le

ve
ls

. C
os

ts
 in

cr
ea

se
 a

n 
ad

di
tio

na
l $

0.
5 

to
 0

.9
 

bi
lli

on
. T

hi
s 

re
fle

ct
s 

th
e 

co
st

s 
to

 o
ffs

et
 C

O
2

em
is

si
on

s 
th

ro
ug

h:
–

(1
) m

or
e 

re
ne

w
ab

le
s,

 s
uc

h 
as

 w
in

d 
an

d 
bi

om
as

s 
co

fir
in

g
–

(2
) a

dd
iti

on
al

 n
ew

 p
la

nt
 c

ap
ita

l; 
an

d 
–

(3
) p

ur
ch

as
es

 o
f e

m
is

si
on

 o
ffs

et
s 

or
 c

re
di

ts
.



A
E

P
 C

ap
ita

l E
xp

en
di

tu
re

s

4.
8

3.
9

4.
4

0.
0

0.
5

1.
0

1.
5

2.
0

2.
5

3.
0

3.
5

4.
0

4.
5

5.
0

20
05

 - 
20

20

EP
A

R
eg

ul
at

or
y

EP
A

 R
eg

w
/M

cC
ai

n 
H

i
EP

A
 R

eg
w

/M
cC

ai
n 

Lo

8.
5

10
.8

9.
6

024681012

20
05

 - 
20

20

R
et

ro
fit

 C
ap

ita
l

N
ew

 P
la

nt
 C

ap
ita

l

$Billion

$Billion



A
E

P
 C

ap
ita

l E
xp

en
di

tu
re

s

•
U

nd
er

 th
e 

E
P

A
 p

ro
po

se
d 

re
gu

la
tio

ns
 fo

r S
O

2, 
N

O
x 

an
d 

H
g,

 A
E

P
 is

 p
ro

je
ct

ed
 to

 s
pe

nd
 a

lm
os

t $
5 

bi
lli

on
 

in
 re

tro
fit

 p
ol

lu
tio

n 
co

nt
ro

l c
ap

ita
l b

et
w

ee
n 

20
05

-2
02

0.
•

U
nd

er
 M

cC
ai

n-
Li

eb
er

m
an

 (p
as

sa
ge

 to
da

y)
,n

ea
r t

er
m

 
po

llu
tio

n 
co

nt
ro

l c
ap

ita
l (

th
ro

ug
h 

20
10

) i
s 

si
m

ila
r, 

as
 

vi
rtu

al
ly

 th
e 

sa
m

e 
un

its
 a

re
 e

co
no

m
ic

 to
 re

tro
fit

 w
ith

 
sc

ru
bb

er
s 

an
d 

S
C

R
s.

 H
ow

ev
er

, l
on

g 
te

rm
, r

et
ro

fit
 

po
llu

tio
n 

co
nt

ro
l c

ap
ita

l d
ec

lin
es

 b
y 

be
tw

ee
n 

$0
.4

 a
nd

 
$0

.9
 b

ill
io

n 
as

 C
O

2
re

du
ct

io
ns

 a
re

 a
ch

ie
ve

d 
th

ro
ug

h 
m

or
e 

ga
s 

C
C

, I
G

C
C

, a
nd

 re
ne

w
ab

le
 (e

.g
., 

w
in

d,
 

bi
om

as
s)

 g
en

er
at

io
n.

•
Th

us
, t

ot
al

 c
ap

ita
l e

xp
en

di
tu

re
s 

th
ro

ug
h 

20
20

 
in

cr
ea

se
 b

y 
$0

.7
-$

1.
4 

bi
lli

on
, r

ef
le

ct
in

g 
th

e 
in

cr
ea

se
d 

ne
w

 p
la

nt
 in

ve
st

m
en

t. 



A
E

P
 M

aj
or

 P
ol

lu
tio

n 
C

on
tro

l R
et

ro
fit

s 

S
C

R

0.
0

2.
0

4.
0

6.
0

8.
0

10
.0

A
ct

ua
l

E
P

A
 R

eg
M

cC
ai

n 
H

i
M

cC
ai

n 
Lo

E
P

A
 R

eg
M

cC
ai

n 
H

i
M

cC
ai

n 
Lo

Total GW

C
ar

bo
n 

In
je

ct
io

n

0.
0

2.
0

4.
0

6.
0

A
ct

ua
l

E
P

A
 R

eg
M

cC
ai

n 
H

i
M

cC
ai

n 
Lo

E
P

A
 R

eg
M

cC
ai

n 
H

i
M

cC
ai

n 
Lo

Total GW

S
cr

ub
be

r

0.
0

2.
0

4.
0

6.
0

8.
0

10
.0

A
ct

ua
l

E
P

A
 R

eg
M

cC
ai

n 
H

i
M

cC
ai

n 
Lo

E
P

A
 R

eg
M

cC
ai

n 
H

i
M

cC
ai

n 
Lo

Total GW

20
05

 - 
20

10
20

11
 - 

20
20

20
01

-0
4



A
E

P
 M

aj
or

 P
ol

lu
tio

n 
C

on
tro

l R
et

ro
fit

s 

•
U

nd
er

 th
e 

M
cC

ai
n-

Li
eb

er
m

an
 s

ce
na

rio
s,

 A
E

P
 is

 
pr

oj
ec

te
d 

to
 in

st
al

l a
pp

ro
xi

m
at

el
y 

th
e 

sa
m

e 
am

ou
nt

 o
f 

sc
ru

bb
er

s 
(9

 G
W

) a
nd

 a
dd

iti
on

al
 S

C
R

s 
(3

 G
W

) b
y 

20
10

 a
s 

in
 th

e 
E

P
A

 re
gu

la
to

ry
 c

as
e.

 T
hi

s 
oc

cu
rs

 
be

ca
us

e 
th

es
e 

ne
ar

 te
rm

 re
tro

fit
 p

ol
lu

tio
n 

co
nt

ro
l 

in
ve

st
m

en
ts

 re
m

ai
n 

ec
on

om
ic

 u
nd

er
 v

irt
ua

lly
 a

ny
 

po
te

nt
ia

l e
nv

iro
nm

en
ta

l s
ce

na
rio

. 
•

P
os

t-2
01

0,
 th

er
e 

is
 le

ss
 s

cr
ub

bi
ng

 (a
bo

ut
 1

-2
 G

W
 

le
ss

) a
nd

 le
ss

 c
ar

bo
n 

in
je

ct
io

n 
(u

p 
to

 1
 G

W
 le

ss
), 

as
 

ge
ne

ra
tio

n 
sh

ift
s 

to
 a

dv
an

ce
d 

te
ch

no
lo

gi
es

 a
nd

 
re

ne
w

ab
le

 s
ou

rc
es

.



A
E

P
 C

O
2

E
m

is
si

on
 R

ed
uc

tio
ns

3.
8

2.
0

2.
00.

8

1.
0

G
as

W
in

d

B
io

m
as

s
C

of
iri

ng
C

oa
l

IG
C

C
w

C
C

D
Pu

rc
ha

se
d

C
re

di
ts

/O
ffs

et
s

H
ea

t R
at

e 
Im

p.

2.
0 3.
2

4.
4

EP
A

 w
/M

cC
ai

n 
H

i
EP

A
 w

/M
cC

ai
n 

Lo

C
O

2
O

ffs
et

s/
R

ed
uc

tio
ns

 in
 2

02
0:

 A
bo

ut
 1

0 
M

M
 T

on
s



A
E

P
 C

O
2

E
m

is
si

on
 R

ed
uc

tio
ns

 

•
U

nd
er

 M
cC

ai
n-

Li
eb

er
m

an
, A

E
P

 is
 a

ss
um

ed
 to

 li
m

it 
(o

r o
ffs

et
) i

ts
 C

O
2

em
is

si
on

s 
to

 2
00

0 
le

ve
ls

. G
ro

w
th

 in
 

A
E

P
’s

 to
ta

l e
le

ct
ric

ity
 d

em
an

d 
fro

m
 c

us
to

m
er

s 
re

su
lts

 
in

 h
ig

he
r g

en
er

at
io

n 
fro

m
 it

s 
ex

is
tin

g 
co

al
-fi

re
d 

un
its

 
an

d 
th

e 
ad

di
tio

n 
of

 n
ew

 g
en

er
at

in
g 

ca
pa

ci
ty

. T
hu

s,
 

A
E

P
 m

us
t r

ed
uc

e 
an

d/
or

 o
ffs

et
 a

bo
ut

 1
0 

m
ill

io
n 

to
ns

 
of

 C
O

2
by

 2
02

0.
•

A
E

P
 is

 p
ro

je
ct

ed
 to

 re
du

ce
/o

ffs
et

 it
s 

C
O

2
em

is
si

on
s 

th
ro

ug
h:

–
In

st
al

la
tio

n 
of

 a
dd

iti
on

al
 w

in
d 

ge
ne

ra
tio

n
–

B
io

m
as

s 
co

-fi
rin

g 
w

ith
 c

oa
l 

–
S

om
e 

co
al

 g
en

er
at

io
n 

re
pl

ac
ed

 w
ith

 g
as

 c
om

bi
ne

d 
cy

cl
e

–
C

oa
l i

nt
eg

ra
te

d 
ga

si
fic

at
io

n 
co

m
bi

ne
d 

cy
cl

e 
(IG

C
C

) w
ith

 
ca

rb
on

 c
ap

tu
re

 a
nd

 d
is

po
sa

l
–

P
ur

ch
as

ed
 C

O
2

cr
ed

its
 o

r o
ffs

et
s 

(e
.g

., 
fo

re
st

ry
)



A
E

P
 N

ew
 P

la
nt

 C
ap

ac
ity

 b
y 

20
20

012345

G
as

 C
T

G
as

 C
C

W
in

d
C

oa
l-

IG
C

C
IG

C
C

w
/C

C
S

EP
A

R
eg

ul
at

or
y

EP
A 

R
eg

w
/M

cC
ai

n 
H

i
EP

A 
R

eg
w

/M
cC

ai
n 

Lo

GW



A
E

P
 N

ew
 P

la
nt

 C
ap

ac
ity

-2
02

0

•
U

nd
er

 th
e 

E
P

A
 R

eg
ul

at
or

y 
ca

se
, A

E
P

 is
 p

ro
je

ct
ed

 to
 b

ui
ld

 (o
r 

ac
qu

ire
) c

om
bu

st
io

n 
tu

rb
in

es
 to

 m
ee

t g
ro

w
in

g 
pe

ak
 d

em
an

ds
 in

 
th

e 
ne

ar
 te

rm
 in

 th
e 

E
as

te
rn

 p
ar

t o
f t

he
 s

ys
te

m
 a

nd
 a

 fe
w

 
co

m
bi

ne
d 

cy
cl

e 
ga

s 
un

its
 in

 th
e 

W
es

te
rn

 p
ar

t o
f t

he
 s

ys
te

m
 

th
ro

ug
h 

20
10

. L
on

ge
r t

er
m

 (p
os

t-2
01

0)
, A

E
P

 is
 a

ls
o 

pr
oj

ec
te

d 
to

 
bu

ild
 n

ew
 IG

C
C

 c
oa

l p
la

nt
s 

to
 m

ee
t g

ro
w

in
g 

ge
ne

ra
tio

n 
re

qu
ire

m
en

ts
 in

 b
ot

h 
th

e 
E

as
t a

nd
 th

e 
W

es
t, 

an
d 

to
 re

pl
ac

e 
ol

de
r c

oa
l f

ire
d 

un
its

 w
hi

ch
 a

re
 n

o 
lo

ng
er

 e
co

no
m

ic
.

•
Th

e 
C

O
2

re
du

ct
io

ns
 re

qu
ire

d 
un

de
r M

cC
ai

n 
le

ad
 to

 m
or

e 
IG

C
C

 
bu

ild
s,

 m
or

e 
co

m
bi

ne
d 

cy
cl

e 
ga

s 
bu

ild
s 

an
d 

m
or

e 
w

in
d 

(in
 th

e 
W

es
t).

 W
ith

 h
ig

h 
C

O
2

pr
ic

es
, s

om
e 

IG
C

C
 w

ith
 c

ar
bo

n 
ca

pt
ur

e 
is

 
in

st
al

le
d 

(a
bo

ut
 1

15
 M

W
).

•
IG

C
C

 c
oa

l b
ui

ld
s 

ar
e 

ge
ne

ra
lly

 n
ot

 e
co

no
m

ic
 u

nt
il 

20
16

, w
he

n 
lo

w
er

 c
os

t, 
N

th
 o

f a
 k

in
d 

de
si

gn
s 

ar
e 

as
su

m
ed

 to
 b

e 
av

ai
la

bl
e.

 
(S

ee
 A

pp
en

di
x 

B
)



A
E

P
 C

os
ts

 u
nd

er
 M

cC
ai

n 
Li

eb
er

m
an

(2
00

9 
P

as
sa

ge
)

TH
R

U
 2

02
0

Es
tim

at
ed

 P
ol

lu
tio

n 
C

on
tr

ol
 C

os
t f

or
 A

EP
Ve

rs
us

 E
PA

 R
eg

ul
at

or
y

EP
A 

R
eg

 w
/

EP
A 

R
eg

 w
/

EP
A 

R
eg

 w
/

EP
A

 R
eg

 w
/

M
cC

ai
n 

H
i

20
09

 M
cC

ai
n 

H
i

M
cC

ai
n 

Lo
20

09
 M

cC
ai

n 
Lo

N
PV

 o
f C

os
ts

 (2
00

4-
20

30
, i

n 
bi

lli
on

s)
Fu

el
-0

.0
+0

.2
-0

.2
-0

.2
O

&M
 a

nd
 C

ap
ex

+0
.2

-0
.1

+0
.1

+0
.1

N
ew

 P
la

nt
 C

ap
ita

l
+1

.0
+0

.8
+0

.4
+0

.4
R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tro
l

-0
.4

-0
.3

-0
.1

-0
.1

C
O

2 P
er

m
it 

P
ur

ch
as

es
+0

.0
+0

.0
+0

.2
+0

.3
To

ta
l

+0
.9

+0
.7

+0
.5

+0
.5

M
aj

or
 R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tr
ol

s 
(2

00
0-

20
20

)  
(G

W
)

S
cr

ub
be

rs
-1

.9
-1

.6
-1

.5
-1

.5
SC

R
s

-1
.1

-0
.7

+0
.0

+0
.0

Ba
gh

ou
se

/C
ar

bo
n 

In
je

ct
io

n
-0

.7
-1

.2
-0

.7
-0

.7

C
oa

l R
et

ire
m

en
ts

 in
 G

W
, b

y 
20

20
+0

.0
+0

.4
+0

.0
+0

.0

C
um

ul
at

iv
e 

C
O

2 P
er

m
it 

P
ur

ch
as

es
 in

 M
M

To
ns

, b
y 

20
20

+0
+0

+2
8

+3
0



A
E

P
 C

os
ts

 u
nd

er
 M

cC
ai

n 
Li

eb
er

m
an

(2
00

9 
P

as
sa

ge
)

•
M

cC
ai

n-
Li

eb
er

m
an

 (2
00

9)
 re

su
lts

 in
 lo

w
er

 N
P

V
 c

os
ts

 v
er

su
s 

im
m

ed
ia

te
 p

as
sa

ge
 (u

p 
to

 $
0.

2 
bi

lli
on

 lo
w

er
 in

 th
e 

hi
gh

 c
as

e)
, 

re
fle

ct
in

g 
la

te
r (

20
14

) c
om

pl
ia

nc
e 

w
ith

 C
O

2
lim

its
.

•
In

 th
e 

20
09

 p
as

sa
ge

 s
ce

na
rio

, A
E

P
 is

 a
ss

um
ed

 to
 in

ve
st

 w
ith

ou
t 

fo
re

si
gh

t o
f t

he
 M

cC
ai

n 
C

O
2

re
gu

la
tio

ns
. T

hi
s 

w
as

 m
od

el
ed

 b
y 

co
ns

er
va

tiv
el

y 
“fi

xi
ng

” t
he

 p
ol

lu
tio

n 
co

nt
ro

l i
nv

es
tm

en
ts

 to
 th

os
e 

pr
oj

ec
te

d 
th

ro
ug

h 
20

12
 u

nd
er

 E
P

A
’s

 p
ro

po
se

d 
re

gu
la

tio
ns

. T
hi

s 
sc

en
ar

io
 w

as
 c

om
pa

re
d 

to
 M

cC
ai

n 
(im

m
ed

ia
te

 p
as

sa
ge

) t
o 

de
te

rm
in

e 
w

he
th

er
 th

er
e 

w
as

 p
ot

en
tia

l “
st

ra
nd

ed
” i

nv
es

tm
en

t (
i.e

., 
co

ul
d 

la
te

r b
ec

om
e 

un
ec

on
om

ic
 u

nd
er

 th
e 

M
cC

ai
n 

ca
rb

on
 

co
ns

tra
in

ts
).

•
H

ow
ev

er
, t

he
 p

ro
je

ct
ed

 re
tro

fit
 s

cr
ub

be
rs

, S
C

R
s 

an
d 

ca
rb

on
 

in
je

ct
io

n 
ar

e 
ve

ry
 s

im
ila

r a
cr

os
s 

th
e 

tw
o 

sc
en

ar
io

s 
(w

ith
 lo

w
 o

r
hi

gh
 C

O
2

pr
ic

es
) t

hr
ou

gh
 2

01
2.

 T
hi

s 
in

di
ca

te
s 

th
at

 A
E

P
’s

 
in

ve
st

m
en

ts
 to

 m
ee

t P
ha

se
 I 

of
 th

e 
ne

w
 E

P
A

 re
gu

la
tio

ns
 a

re
 

“e
co

no
m

ic
” i

rr
es

pe
ct

iv
e 

of
 th

e 
pr

os
pe

ct
s 

of
 fu

tu
re

 c
ar

bo
n 

co
ns

tra
in

ts
 s

im
ila

r t
o 

M
cC

ai
n-

Li
eb

er
m

an
.



C
ar

pe
r S

ce
na

rio
 R

es
ul

ts



A
E

P
 C

os
ts

 u
nd

er
 C

ar
pe

r

N
ot

e:
 E

PA
 R

eg
ul

at
or

y 
N

PV
 c

os
ts

 a
re

 in
cr

em
en

ta
l t

o 
a 

“s
ta

tu
s 

qu
o”

sc
en

ar
io

 w
hi

ch
 a

ss
um

es
 

co
m

pl
ia

nc
e 

w
ith

 o
nl

y 
th

e 
N

O
x 

SI
P 

C
al

l a
nd

 T
itl

e 
IV

 N
O

x 
an

d 
SO

2
re

qu
ire

m
en

ts
.

TH
R

U
 2

02
0

Es
tim

at
ed

 P
ol

lu
tio

n 
C

on
tr

ol
 C

os
t f

or
 A

EP
Ve

rs
us

 E
PA

 R
eg

ul
at

or
y

EP
A

R
eg

ul
at

or
y

C
ar

pe
r H

i
C

ar
pe

r L
o

N
PV

 o
f C

os
ts

 (2
00

4-
20

30
, i

n 
bi

lli
on

s)
Fu

el
-0

.6
+0

.5
+0

.7
O

&
M

 a
nd

 C
ap

ex
1.

0
+0

.1
+0

.2
N

ew
 P

la
nt

 C
ap

ita
l

0.
8

+1
.3

+0
.2

R
et

ro
fit

 P
ol

lu
tio

n 
C

on
tro

l
1.

3
+0

.3
+0

.3
C

O
2 P

er
m

it 
P

ur
ch

as
es

0.
0

+4
.1

+1
.7

To
ta

l
2.

6
+6

.4
+3

.0

M
aj

or
 R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tr
ol

s 
(2

00
0-

20
20

)  
(G

W
)

S
cr

ub
be

rs
11

.9
+1

.3
+1

.3
S

C
R

s
13

.4
+0

.2
+0

.0
B

ag
ho

us
e/

C
ar

bo
n 

In
je

ct
io

n
7.

6
-0

.9
-0

.0

R
et

ire
m

en
ts

 in
 G

W
, b

y 
20

20
0.

6
+0

.6
+0

.0

C
um

ul
at

iv
e 

C
O

2 P
er

m
it 

P
ur

ch
as

es
 in

 M
M

To
ns

, b
y 

20
20

0
44

9
51

5



A
E

P
 C

os
ts

 u
nd

er
 C

ar
pe

r

•
U

nd
er

 C
ar

pe
r, 

A
E

P
 e

nv
iro

nm
en

ta
l c

os
ts

 in
cr

ea
se

 
su

bs
ta

nt
ia

lly
 (t

w
o 

to
 th

re
e 

tim
es

 h
ig

he
rt

ha
n 

E
P

A
’s

 
pr

op
os

ed
 re

gu
la

tio
ns

) r
ef

le
ct

in
g 

(1
) t

ig
ht

er
 S

O
2

an
d 

H
g 

lim
its

 lo
ng

er
 te

rm
 (2

) a
nd

 m
uc

h 
m

or
e 

st
rin

ge
nt

 
C

O
2

lim
its

 fo
r A

E
P

 th
an

 M
cC

ai
n-

Li
eb

er
m

an
. I

n 
th

e 
la

tte
r c

as
e,

 th
is

 is
 b

ec
au

se
 th

e 
“o

ut
pu

t-b
as

ed
” 

al
lo

ca
tio

n 
pr

ov
id

es
 fa

r m
or

e 
al

lo
w

an
ce

s 
to

 
in

cr
em

en
ta

l n
uc

le
ar

 a
nd

 g
as

, a
nd

 fa
r l

es
s 

to
 c

oa
l. 

•
U

nd
er

 th
e 

C
ar

pe
r b

ill
, n

et
 p

re
se

nt
 v

al
ue

 c
os

ts
 w

ou
ld

 
in

cr
ea

se
 b

y 
an

 a
dd

iti
on

al
 $

3.
0 

to
 6

.5
 b

ill
io

n:
–

(1
) a

dd
iti

on
al

 re
tro

fit
 s

cr
ub

be
rs

 a
nd

 o
th

er
 p

ol
lu

tio
n 

co
nt

ro
ls

 
in

st
al

le
d 

so
on

er
–

(2
) c

os
ts

 to
 o

ffs
et

 o
r r

ed
uc

e 
a 

ve
ry

 la
rg

e 
am

ou
nt

 o
f C

O
2

em
is

si
on

s,
 re

ac
hi

ng
 5

8 
m

ill
io

n 
to

ns
 p

er
 y

ea
r b

y 
20

20
. A

lm
os

t 
2/

3 
of

 th
e 

C
ar

pe
r B

ill
’s

 c
os

ts
 a

re
 a

ss
oc

ia
te

d 
w

ith
 th

es
e 

pu
rc

ha
se

s 
an

d/
or

 o
ffs

et
s



A
E

P
 C

ap
ita

l E
xp

en
di

tu
re

s 
--

C
ar

pe
r

4.
8

5.
0

4.
9

012345

20
05

 - 
20

20

E
P

A
R

eg
ul

at
or

y
C

ar
pe

r 
H

i

C
ar

pe
r 

Lo

8.
5

11
.5

8.
5

024681012

20
05

 - 
20

20

R
et

ro
fit

 C
ap

ita
l

N
ew

 P
la

nt
 C

ap
ita

l

$Billion

$Billion



A
E

P
 C

ap
ita

l E
xp

en
di

tu
re

s 
un

de
r C

ar
pe

r

•
A

lth
ou

gh
 th

e 
sa

m
e 

se
t o

f s
cr

ub
be

rs
 a

nd
 S

C
R

s 
ar

e 
se

le
ct

ed
 th

ro
ug

h 
20

10
 u

nd
er

 C
ar

pe
r, 

ne
ar

 te
rm

 
ca

pi
ta

l i
s 

ab
ou

t $
1 

bi
lli

on
 h

ig
he

r r
ef

le
ct

in
g 

m
or

e 
ca

rb
on

 in
je

ct
io

n 
an

d 
ba

gh
ou

se
s 

an
d 

ne
ar

 te
rm

 
sc

ru
bb

er
s 

to
 m

ee
t t

he
 ti

gh
te

r m
er

cu
ry

 li
m

its
. 

•
O

ve
r t

he
 2

00
5-

20
 p

er
io

d,
 re

tro
fit

 p
ol

lu
tio

n 
co

nt
ro

l 
ca

pi
ta

l i
nc

re
as

es
 u

nd
er

 C
ar

pe
r t

o 
m

ee
t t

he
 ti

gh
te

r 
S

O
2

an
d 

m
er

cu
ry

 li
m

its
.

•
In

 a
dd

iti
on

, A
E

P
 n

ew
 p

la
nt

 c
ap

ita
l i

nv
es

tm
en

t i
s 

es
tim

at
ed

 to
 in

cr
ea

se
 b

y 
an

 a
dd

iti
on

al
 $

3.
1 

bi
lli

on
 in

 
C

ar
pe

r-
H

ig
h.

 T
hi

s 
oc

cu
rs

 a
s 

0.
6 

G
W

 m
or

e 
co

al
 fi

re
d 

ca
pa

ci
ty

 is
 re

tir
ed

 to
 m

ee
t t

he
 C

O
2

lim
its

 a
nd

 is
 

re
pl

ac
ed

 w
ith

 n
ew

 c
oa

l I
G

C
C

 a
nd

 c
om

bi
ne

d 
cy

cl
e 

ga
s 

ca
pa

ci
ty

. I
n 

ad
di

tio
n,

 m
or

e 
w

in
d 

is
 b

ui
lt.



A
E

P
 C

O
2

E
m

is
si

on
s

02040608010
0

12
0

14
0

16
0

18
0

20
0

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

MMTons

E
P

A
 R

eg
M

cC
ai

n 
H

i
C

ar
pe

r H
i

C
ar

pe
r L

im
it

Pu
rc

ha
se

s



A
E

P
 C

O
2

E
m

is
si

on
s 

•
Th

e 
m

os
t s

ub
st

an
tia

l d
iff

er
en

ce
 b

et
w

ee
n 

C
ar

pe
r a

nd
 th

e 
E

P
A

 
re

gu
la

tio
ns

 a
re

 th
e 

ca
rb

on
 d

io
xi

de
 c

on
st

ra
in

ts
. O

w
in

g 
to

 
C

ar
pe

r’s
 “o

ut
pu

t-b
as

ed
” a

llo
ca

tio
ns

, A
E

P
 is

 p
ro

je
ct

ed
 to

 re
du

ce
, 

of
fs

et
 o

r b
uy

 a
bo

ut
 fi

ve
 ti

m
es

as
 m

uc
h 

C
O

2
as

 u
nd

er
 M

cC
ai

n-
Li

eb
er

m
an

 b
y 

20
20

.
•

W
hi

le
 th

e 
am

ou
nt

 o
f r

ed
uc

tio
ns

/p
ur

ch
as

es
 o

r p
ro

je
ct

ed
 o

ffs
et

s 
ar

e 
ve

ry
 la

rg
e 

an
d 

th
us

 q
ui

te
 e

xp
en

si
ve

 fo
r A

E
P

 a
nd

 it
s 

cu
st

om
er

s,
 th

ey
 a

re
 p

ro
ba

bl
y 

fe
as

ib
le

 to
 a

ch
ie

ve
 in

 th
e 

m
ar

ke
t 

be
ca

us
e 

ot
he

r u
til

iti
es

 w
hi

ch
 a

re
 n

uc
le

ar
 o

r g
as

 b
as

ed
 w

ill 
re

ce
iv

e 
fa

r m
or

e 
al

lo
w

an
ce

s 
th

an
 th

ey
 w

ill
 n

ee
d 

to
 c

om
pl

y.
 

Th
es

e 
co

m
pa

ni
es

 w
ill

 s
el

l t
he

ir 
“w

in
df

al
ls

” t
o 

co
m

pa
ni

es
 s

uc
h 

as
A

E
P

 th
at

 a
re

 c
oa

l-b
as

ed
. 

•
In

 e
ffe

ct
, t

he
 C

ar
pe

r b
ill 

in
cr

ea
se

s 
el

ec
tri

ci
ty

 ra
te

s 
fo

r s
ta

te
s 

w
ith

 
la

rg
e 

am
ou

nt
s 

of
 c

oa
l f

ire
d 

ge
ne

ra
tio

n 
(e

.g
., 

th
e 

M
id

w
es

t) 
an

d 
su

bs
id

iz
es

 e
le

ct
ric

ity
 ra

te
s 

in
 s

ta
te

s 
w

ith
 la

rg
e 

am
ou

nt
s 

of
 

nu
cl

ea
r a

nd
 g

as
 g

en
er

at
io

n 
(e

.g
., 

th
e 

N
or

th
ea

st
). 



C
av

ea
ts

 a
nd

 U
nc

er
ta

in
tie

s



C
O

2
A

llo
ca

tio
n 

an
d 

A
uc

tio
n 

Is
su

es

•
U

nd
er

 M
cC

ai
n-

Li
eb

er
m

an
, C

O
2

em
is

si
on

s 
ar

e 
as

su
m

ed
 to

 b
e 

al
lo

ca
te

d 
to

 e
xi

st
in

g 
un

its
 (a

s 
of

 2
00

0)
 w

ith
 a

 s
et

 a
si

de
 o

f 2
 

pe
rc

en
t f

or
 n

ew
 u

ni
ts

. T
he

 le
gi

sl
at

iv
e 

la
ng

ua
ge

 le
av

es
 th

e 
fin

al
de

ci
si

on
 u

p 
to

 th
e 

D
ep

ar
tm

en
t o

f C
om

m
er

ce
, i

nc
lu

di
ng

 w
he

th
er

 
to

 in
cl

ud
e 

an
 “a

uc
tio

n”
 o

f a
llo

w
an

ce
s 

in
 li

eu
 o

f p
ar

t o
f t

he
 

al
lo

ca
tio

n.
 

•
A

n 
au

ct
io

n 
of

 a
llo

w
an

ce
s 

in
st

ea
d 

of
 a

llo
ca

tio
n 

w
ou

ld
 in

cr
ea

se
 

A
E

P
’s

 c
os

ts
 v

er
y 

su
bs

ta
nt

ia
lly

. F
or

 e
xa

m
pl

e,
 a

 v
er

y 
la

rg
e 

50
%

 
au

ct
io

n 
(a

s 
su

gg
es

te
d 

in
 a

n 
ea

rli
er

 v
er

si
on

 o
f M

cC
ai

n-
Li

eb
er

m
an

) w
ou

ld
 in

cr
ea

se
 A

E
P

’s
 C

O
2

of
fs

et
 a

nd
/o

r p
ur

ch
as

e 
re

qu
ire

m
en

ts
 fr

om
 a

bo
ut

 1
0 

M
M

 to
ns

 p
er

 y
ea

r b
y 

20
20

 to
 a

bo
ut

 
10

0 
M

M
 to

ns
 p

er
 y

ea
r. 

Th
is

 w
ou

ld
 d

riv
e 

up
 A

E
P

’s
 c

os
ts

 a
nd

 th
e 

co
st

s 
to

 it
s 

cu
st

om
er

s 
en

or
m

ou
sl

y.
 

•
S

im
ila

rly
, a

n 
au

ct
io

n 
of

 a
llo

w
an

ce
s 

un
de

r C
ar

pe
r’s

 b
ill

 w
ou

ld
 

al
so

 d
riv

e 
up

 A
E

P
 c

os
ts

 s
ub

st
an

tia
lly

.



C
av

ea
ts

 a
nd

 U
nc

er
ta

in
tie

s

•
Th

e 
an

al
ys

is
 a

ss
um

es
 a

 s
et

 o
f f

ut
ur

e 
fu

el
 p

ric
es

, p
ol

lu
tio

n 
co

nt
ro

l a
nd

 
ne

w
 p

la
nt

 c
os

ts
, a

nd
 e

m
is

si
on

 ra
te

s 
w

hi
ch

 a
re

 d
es

cr
ib

ed
 in

 th
e 

A
pp

en
di

x.
 T

he
 e

m
is

si
on

 a
nd

 c
os

t r
es

ul
ts

 p
re

se
nt

ed
 h

er
ei

n 
ar

e 
cr

iti
ca

lly
 

dr
iv

en
 b

y 
th

es
e 

un
de

rly
in

g 
as

su
m

pt
io

ns
.

•
M

er
cu

ry
 c

on
tro

l t
ec

hn
ol

og
y 

(e
.g

., 
ca

rb
on

 in
je

ct
io

n)
 h

as
 n

ot
 b

ee
n

de
m

on
st

ra
te

d 
co

m
m

er
ci

al
ly

 a
t c

oa
l f

ire
d 

un
its

 a
nd

 it
 is

 u
nc

er
ta

in
 w

he
th

er
 

th
e 

re
m

ov
al

 p
er

fo
rm

an
ce

 c
an

 b
e 

ac
hi

ev
ed

, p
ar

tic
ul

ar
ly

 in
 th

e 
ne

ar
 te

rm
. 

A
s 

su
ch

, t
he

 m
er

cu
ry

 c
on

st
ra

in
ts

 a
nd

 c
ar

bo
n 

in
je

ct
io

n 
ad

de
d 

in
 

C
ar

pe
r b

y 
20

09
 w

ill
 li

ke
ly

 b
e 

te
ch

ni
ca

lly
 in

fe
as

ib
le

.
•

Lo
w

er
 g

as
 p

ric
es

 (o
r l

ow
er

 re
pl

ac
em

en
t p

ow
er

 c
os

ts
) w

ou
ld

 in
cr

ea
se

 
co

al
 u

ni
t r

et
ire

m
en

ts
 in

 th
e 

an
al

ys
is

 a
nd

 re
du

ce
 p

os
t-2

01
0 

re
tro

fit
s,

 b
ut

 
pr

ev
io

us
 a

na
ly

si
s 

co
nd

uc
te

d 
by

 th
e 

co
m

pa
ny

 in
di

ca
te

s 
th

at
 ro

bu
st

sc
ru

bb
er

 a
nd

 o
th

er
 re

tro
fit

 d
ec

is
io

ns
 p

rio
r t

o 
20

10
 w

ou
ld

 b
e 

un
ch

an
ge

d.
 

•
N

ew
 e

ne
rg

y 
le

gi
sl

at
io

n 
af

fe
ct

in
g 

ne
w

 a
nd

 re
tro

fit
 c

ap
ita

l c
os

ts
 is

 n
ot

 
in

cl
ud

ed
. H

ow
ev

er
, t

he
 p

ro
du

ct
io

n 
ta

x 
cr

ed
it 

(P
TC

) a
t 1

.5
 c

en
ts

/k
W

h 
w

as
 a

ss
um

ed
 to

 b
e 

ex
te

nd
ed

 a
nd

 a
pp

lic
ab

le
 to

 w
in

d 
th

at
 c

om
es

 o
n-

lin
e 

th
ro

ug
h 

20
10

. T
he

 P
TC

 is
 n

ot
 a

ss
um

ed
 to

 b
e 

ap
pl

ic
ab

le
 to

 b
io

m
as

s
co

-
fir

in
g.



A
pp

en
di

x 
A

: A
dd

iti
on

al
 D

et
ai

le
d 

Fo
re

ca
st

s



D
et

ai
le

d 
Fo

re
ca

st
s

•
D

et
ai

le
d 

fo
re

ca
st

s 
ar

e 
pr

ov
id

ed
 in

 th
is

 A
pp

en
di

x 
fo

r 
ea

ch
 o

f t
he

 s
ce

na
rio

s 
de

sc
rib

ed
 in

 th
is

 re
po

rt.
•

P
le

as
e 

no
te

 th
at

 th
e 

em
is

si
on

, c
os

t a
nd

 in
ve

st
m

en
t 

fo
re

ca
st

s 
th

ro
ug

ho
ut

 th
is

 re
po

rt 
ar

e 
fo

r t
he

 A
E

P
 

sy
st

em
 o

nl
y 

an
d 

ex
cl

ud
es

 re
ce

nt
ly

 d
iv

es
te

d 
ge

ne
ra

tio
n 

ca
pa

ci
ty

 (e
.g

., 
Te

xa
s 

po
w

er
 p

la
nt

 
di

ve
st

itu
re

s)
. 

•
A

E
P

 s
ys

te
m

 c
ap

ac
ity

 in
cl

ud
es

 a
ll 

pa
rti

al
ly

 a
nd

 fu
lly

 
ow

ne
d 

ge
ne

ra
tin

g 
ca

pa
ci

ty
. T

he
 e

xc
ep

tio
n 

is
 A

E
P

’ s
 

po
rti

on
 o

f O
V

E
C

 a
nd

 IK
E

C
 c

ap
ac

ity
, w

hi
ch

 is
 

in
de

pe
nd

en
tly

 m
an

ag
ed

.



A
E

P
 S

O
2

E
m

is
si

on
s

-

20
0

40
0

60
0

80
0

1,
00

0

1,
20

0

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

(kTons)

EP
A

 R
eg

ul
at

or
y

C
ar

pe
r H

i

C
ar

pe
r L

o

N
ot

e:
 M

cC
ai

n-
Li

eb
er

m
an

 S
O

2, 
N

O
x 

an
d 

H
g 

em
is

si
on

s 
ar

e 
no

t s
ho

w
n 

as
 th

ey
 a

re
 v

irt
ua

lly
 id

en
tic

al
 to

 E
PA

 R
eg

ul
at

or
y 

ca
se



A
E

P
 E

as
t N

O
x 

E
m

is
si

on
s

-

5010
0

15
0

20
0

25
0

30
0

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

(kTons)

EP
A

 R
eg

ul
at

or
y

C
ar

pe
r H

i

C
ar

pe
r L

o

N
ot

e:
 M

cC
ai

n-
Li

eb
er

m
an

 S
O

2, 
N

O
x 

an
d 

H
g 

em
is

si
on

s 
ar

e 
no

t s
ho

w
n 

as
 th

ey
 a

re
 v

irt
ua

lly
 id

en
tic

al
 to

 E
PA

 R
eg

ul
at

or
y 

ca
se



A
E

P
 H

g 
E

m
is

si
on

s

-1.
0

2.
0

3.
0

4.
0

5.
0

6.
0

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

(Tons)

EP
A

 R
eg

ul
at

or
y

C
ar

pe
r H

i

C
ar

pe
r L

o

N
ot

e:
 M

cC
ai

n-
Li

eb
er

m
an

 S
O

2, 
N

O
x 

an
d 

H
g 

em
is

si
on

s 
ar

e 
no

t s
ho

w
n 

as
 th

ey
 a

re
 v

irt
ua

lly
 id

en
tic

al
 to

 E
PA

 R
eg

ul
at

or
y 

ca
se



A
E

P
 C

O
2

E
m

is
si

on
s

02040608010
0

12
0

14
0

16
0

18
0

20
0

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

MMTons

E
P

A
 R

eg
M

cC
ai

n 
H

i
C

ar
pe

r H
i

C
ar

pe
r L

im
it

Pu
rc

ha
se

s



M
cC

ai
n-

Li
eb

er
m

an
 S

ce
na

rio
 C

os
ts

TH
R

U
 2

02
0

Es
tim

at
ed

 P
ol

lu
tio

n 
C

on
tr

ol
 C

os
t f

or
 A

EP
Ve

rs
us

 E
PA

 R
eg

ul
at

or
y

EP
A 

R
eg

 w
/

EP
A 

R
eg

 w
/

EP
A 

R
eg

 w
/

EP
A

 R
eg

 w
/

M
cC

ai
n 

H
i

20
09

 M
cC

ai
n 

H
i

M
cC

ai
n 

Lo
20

09
 M

cC
ai

n 
Lo

N
PV

 o
f C

os
ts

 (2
00

4-
20

30
, i

n 
bi

lli
on

s)
Fu

el
-0

.0
+0

.2
-0

.2
-0

.2
O

&M
 a

nd
 C

ap
ex

+0
.2

-0
.1

+0
.1

+0
.1

N
ew

 P
la

nt
 C

ap
ita

l
+1

.0
+0

.8
+0

.4
+0

.4
R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tro
l

-0
.4

-0
.3

-0
.1

-0
.1

C
O

2 P
er

m
it 

P
ur

ch
as

es
+0

.0
+0

.0
+0

.2
+0

.3
To

ta
l

+0
.9

+0
.7

+0
.5

+0
.5

M
aj

or
 R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tr
ol

s 
(2

00
0-

20
20

)  
(G

W
)

S
cr

ub
be

rs
-1

.9
-1

.6
-1

.5
-1

.5
SC

R
s

-1
.1

-0
.7

+0
.0

+0
.0

Ba
gh

ou
se

/C
ar

bo
n 

In
je

ct
io

n
-0

.7
-1

.2
-0

.7
-0

.7

C
oa

l R
et

ire
m

en
ts

 in
 G

W
, b

y 
20

20
+0

.0
+0

.4
+0

.0
+0

.0

C
um

ul
at

iv
e 

C
O

2 P
er

m
it 

P
ur

ch
as

es
 in

 M
M

To
ns

, b
y 

20
20

+0
+0

+2
8

+3
0



C
ar

pe
r S

ce
na

rio
 C

os
ts

N
ot

e:
 E

PA
 R

eg
ul

at
or

y 
N

PV
 c

os
ts

 a
re

 in
cr

em
en

ta
l t

o 
a 

“s
ta

tu
s 

qu
o”

sc
en

ar
io

 w
hi

ch
 a

ss
um

es
 

co
m

pl
ia

nc
e 

w
ith

 o
nl

y 
th

e 
N

O
x 

SI
P 

C
al

l a
nd

 T
itl

e 
IV

 N
O

x 
an

d 
SO

2
re

qu
ire

m
en

ts
.

TH
R

U
 2

02
0

Es
tim

at
ed

 P
ol

lu
tio

n 
C

on
tr

ol
 C

os
t f

or
 A

EP
Ve

rs
us

 E
PA

 R
eg

ul
at

or
y

EP
A

R
eg

ul
at

or
y

C
ar

pe
r H

i
C

ar
pe

r L
o

N
PV

 o
f C

os
ts

 (2
00

4-
20

30
, i

n 
bi

lli
on

s)
Fu

el
-0

.6
+0

.5
+0

.7
O

&
M

 a
nd

 C
ap

ex
1.

0
+0

.1
+0

.2
N

ew
 P

la
nt

 C
ap

ita
l

0.
8

+1
.3

+0
.2

R
et

ro
fit

 P
ol

lu
tio

n 
C

on
tro

l
1.

3
+0

.3
+0

.3
C

O
2 P

er
m

it 
P

ur
ch

as
es

0.
0

+4
.1

+1
.7

To
ta

l
2.

6
+6

.4
+3

.0

M
aj

or
 R

et
ro

fit
 P

ol
lu

tio
n 

C
on

tr
ol

s 
(2

00
0-

20
20

)  
(G

W
)

S
cr

ub
be

rs
11

.9
+1

.3
+1

.3
S

C
R

s
13

.4
+0

.2
+0

.0
B

ag
ho

us
e/

C
ar

bo
n 

In
je

ct
io

n
7.

6
-0

.9
-0

.0

R
et

ire
m

en
ts

 in
 G

W
, b

y 
20

20
0.

6
+0

.6
+0

.0

C
um

ul
at

iv
e 

C
O

2 P
er

m
it 

P
ur

ch
as

es
 in

 M
M

To
ns

, b
y 

20
20

0
44

9
51

5



A
E

P
 M

aj
or

 P
ol

lu
tio

n 
C

on
tro

l R
et

ro
fit

s 
–

C
ar

pe
r S

ce
na

rio
s 

vs
. E

P
A

 R
eg

ul
at

or
y

SC
R

0.
0

2.
0

4.
0

6.
0

8.
0

10
.0

A
ct

ua
l

E
PA

R
eg

ul
at

or
y

C
ar

pe
r H

i
C

ar
pe

r L
o

E
PA

R
eg

ul
at

or
y

C
ar

pe
r H

i
C

ar
pe

r L
o

Total GW

C
ar

bo
n 

In
je

ct
io

n

0.
0

2.
0

4.
0

6.
0

8.
0

Ac
tu

al
EP

A
R

eg
ul

at
or

y
C

ar
pe

r H
i

C
ar

pe
r L

o
EP

A
R

eg
ul

at
or

y
C

ar
pe

r H
i

C
ar

pe
r L

o

Total GW
Sc

ru
bb

er

0.
0

2.
0

4.
0

6.
0

8.
0

10
.0

A
ct

ua
l

E
P

A
R

eg
ul

at
or

y
C

ar
pe

r H
i

C
ar

pe
r L

o
E

P
A

R
eg

ul
at

or
y

C
ar

pe
r H

i
C

ar
pe

r L
o

Total GW
20

05
 - 

20
10

20
11

 - 
20

20
20

01
-0

4



A
pp

en
di

x 
B

: M
aj

or
 A

na
ly

tic
 

A
ss

um
pt

io
ns



A
E

P
 E

m
is

si
on

s 
C

ap
s 

by
 S

ce
na

rio

N
ot

e:
 M

cC
ai

n 
C

O
2

lim
its

 in
cl

ud
e 

a 
2%

 h
ol

db
ac

k 
fo

r n
ew

 p
la

nt
 a

llo
ca

tio
ns

.

Ti
m

in
g

SO
2 (

kt
on

s)
AE

P 
Ea

st
 N

O
x 

(k
to

ns
)

H
g 

(to
ns

)
C

O
2 (

M
M

To
ns

)

EP
A 

R
eg

ul
at

or
y

20
04

-0
9

67
4

39
 (S

ea
so

na
l)

N
on

e
N

on
e

20
10

 - 
20

17
34

7
10

3 
(A

nn
ua

l)
2.

48
N

on
e

20
18

+
24

3
72

 (A
nn

ua
l)

1.
09

N
on

e

EP
A 

R
eg

ul
at

or
y

20
04

-0
9

67
4

39
 (S

ea
so

na
l)

N
on

e
N

on
e

w
/ M

cC
ai

n
20

10
 - 

20
17

34
7

10
3 

(A
nn

ua
l)

2.
48

16
7

20
18

+
24

3
72

 (A
nn

ua
l)

1.
09

16
7

EP
A 

R
eg

ul
at

or
y

20
04

-0
9

67
4

39
 (S

ea
so

na
l)

N
on

e
N

on
e

w
/ M

cC
ai

n 
20

09
20

10
 - 

20
13

34
7

10
3 

(A
nn

ua
l)

2.
48

N
on

e
20

14
 - 

20
17

34
7

10
3 

(A
nn

ua
l)

2.
48

16
7

20
18

+
24

3
72

 (A
nn

ua
l)

1.
09

16
7

C
ar

pe
r

20
04

-0
8

67
4

39
 (S

ea
so

na
l)

N
on

e
N

on
e

20
09

-2
01

2
33

3
84

 (A
nn

ua
l)

1.
55

14
3

20
13

 - 
20

15
25

9
73

 (A
nn

ua
l)

1.
03

12
0

20
16

+
16

6
73

 (A
nn

ua
l)

1.
03

12
0



K
ey

 A
ss

um
pt

io
ns

--
-C

O
2

P
er

m
it 

P
ric

es
 

($
/T

on
 C

O
2)

—
M

cC
ai

n 
Li

eb
er

m
an

o
20

10
: L

ow
--

-$
9 

…
H

ig
h…

.$
23

 
o

20
15

: L
ow

--
--

$1
2 

…
H

ig
h…

.$
29

o
20

20
: L

ow
--

--
$1

5 
…

H
ig

h…
.$

37

•
B

as
ed

 o
n 

“T
he

 F
ul

l C
os

ts
 o

f S
.1

39
, W

ith
 a

nd
 W

ith
ou

t i
ts

 
Ph

as
e 

II 
R

eq
ui

re
m

en
ts

”
Pr

ep
ar

ed
 b

y 
C

ha
rle

s 
R

iv
er

 
A

ss
oc

ia
te

s 
O

ct
ob

er
 2

7,
 2

00
3.

 T
hi

s 
is

 u
se

d 
as

 a
 p

rim
ar

y 
so

ur
ce

 o
f t

he
 ra

ng
e 

in
 p

ric
es

. T
hi

s 
ra

ng
e 

br
ac

ke
ts

 o
th

er
 

pr
ic

e 
es

tim
at

es
 b

y 
M

IT
 a

nd
 E

IA
 fo

r s
im

ila
r l

eg
is

la
tio

n



K
ey

 A
ss

um
pt

io
ns

--
-C

O
2

P
er

m
it 

P
ric

es
 

($
/T

on
 C

O
2)

—
C

ar
pe

r B
ill

o
20

10
: L

ow
--

-$
4 

…
H

ig
h…

.$
10

o
20

15
: L

ow
--

--
$5

 …
H

ig
h…

.$
14

o
20

20
: L

ow
--

--
$6

 …
H

ig
h…

.$
20

•
B

as
ed

 o
n 

“A
na

ly
si

s 
of

 S
. 4

85
, T

he
 C

le
ar

 S
ki

es
 A

ct
 o

f 2
00

3,
 

an
d 

S.
84

3,
 th

e 
C

le
ar

 A
ir 

Pl
an

ni
ng

 A
ct

 o
f 2

00
3”

Pr
ep

ar
ed

 b
y 

En
er

gy
 In

fo
rm

at
io

n 
A

dm
in

is
tr

at
io

n 
Se

pt
em

be
r, 

20
03

. T
hi

s 
is

 
us

ed
 a

s 
th

e 
so

ur
ce

 o
f t

he
 lo

w
er

 e
nd

 o
f t

he
 ra

ng
e 

of
 p

ric
e 

es
tim

at
es

. 



Fu
el

 P
ric

e 
A

ss
um

pt
io

ns

$0
.0

0
$1

.0
0

$2
.0

0
$3

.0
0

$4
.0

0
$5

.0
0

$6
.0

0
$7

.0
0

$8
.0

0

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

AE
P-

Ea
st

 G
as

AE
P-

W
es

t G
as

D
el

iv
er

ed
 H

ig
h 

Su
lfe

r C
oa

l
D

el
iv

er
ed

 L
ow

 S
ul

fu
r C

oa
l

$/MMBtu



Fu
el

 P
ric

e 
A

ss
um

pt
io

ns

•
Fu

el
 p

ric
es

 re
pr

es
en

t l
at

es
t A

E
P

 fo
re

ca
st

s.
 D

el
iv

er
ed

 
fu

el
 p

ric
es

 a
re

 re
pr

es
en

ta
tiv

e;
 d

et
ai

le
d 

pr
ic

es
 a

re
 

de
ve

lo
pe

d 
by

 p
la

nt
 a

nd
 s

pe
ci

fic
 fu

el
 ty

pe
. 

•
Lo

ng
 T

er
m

 (2
00

8)
 n

at
ur

al
 g

as
 p

ric
e 

is
 a

pp
ro

xi
m

at
el

y 
$5

 p
er

 m
m

B
tu

 g
ro

w
in

g 
2+

%
 p

er
 y

ea
r d

el
iv

er
ed

 to
 

A
E

P
 W

es
t p

la
nt

s.
 A

E
P

 E
as

t p
ric

es
 a

bo
ut

 $
0.

30
 p

er
 

m
m

B
tu

 h
ig

he
r r

ef
le

ct
in

g 
tra

ns
po

rta
tio

n 
di

ffe
re

nt
ia

ls
.

•
G

as
 p

ric
e 

fo
re

ca
st

 b
as

ed
 o

n 
N

P
C

 R
ep

or
t p

ro
je

ct
io

ns
 

an
d 

ot
he

r p
riv

at
e 

so
ur

ce
s 

(e
.g

., 
C

E
R

A
) a

nd
 g

en
er

al
ly

 
fa

lls
 in

 th
e 

m
id

-r
an

ge
 o

f t
he

se
 p

ro
je

ct
io

ns
.

•
N

o 
ch

an
ge

 in
 p

ric
es

 a
ss

um
ed

 in
 M

cC
ai

n-
Li

eb
er

m
an

 
an

d 
C

ar
pe

r B
ill

 s
ce

na
rio

s,
 re

fle
ct

in
g 

fin
di

ng
 o

f o
nl

y 
m

od
es

t c
ha

ng
es

 in
 th

e 
E

IA
, M

IT
 a

nd
 E

IA
 a

na
ly

se
s.



R
et

ro
fit

 C
os

t A
ss

um
pt

io
ns

A
ll 

Fi
gu

re
s 

in
 2

00
4 

D
ol

la
rs

Em
is

si
on

s
R

em
ov

al
C

ap
ita

l C
os

t
C

on
tr

ol
 T

ec
hn

ol
og

y
C

on
tr

ol
le

d
Pe

rf
or

m
an

ce
$/

kW
 (in

c.
 o

ve
rh

ea
ds

)

W
et

 F
G

D
SO

2
/ H

g*
95

%
15

4-
56

7

SC
R

N
O

x 
/ H

g*
87

%
62

-4
73

SN
C

R
N

O
x

25
%

29
-4

0

C
om

bu
st

io
n 

M
od

s
N

O
x

18
-6

0%
5-

20
9

C
ar

bo
n 

In
je

ct
io

n
H

g
87

%
41

-1
15

*N
O

TE
: H

g 
re

m
ov

al
 is

 a
 c

o-
be

ne
fit

 w
he

n 
W

et
 F

G
D

 a
nd

 S
C

R
 a

re
 in

st
al

le
d 

in
 s

er
ie

s.



N
ew

 P
la

nt
 C

os
ts

Fo
r d

et
ai

le
d 

N
ew

 P
la

nt
 c

os
ts

, p
le

as
e 

se
e 

A
nn

ex
 D

.



A
pp

en
di

x 
C

: A
na

ly
tic

 
Fr

am
ew

or
k 

an
d 

C
ap

ab
ili

tie
s



•
S

ta
te

 o
f t

he
 A

rt,
 M

ul
ti-

E
m

is
si

on
 C

om
pl

ia
nc

e 
O

pt
im

iz
at

io
n 

M
od

el
 (M

E
C

O
) d

ev
el

op
ed

 to
 

ad
dr

es
s 

co
m

pl
ex

ity
 o

f m
ul

ti-
em

is
si

on
 c

as
es

•
E

P
R

I ‘
Ta

ilo
re

d 
C

ol
la

bo
ra

tio
n’

 (2
00

1-
20

03
)

–
M

od
el

 b
ui

lt 
by

 C
R

A
 (f

or
m

er
 IC

F 
“IP

M
 d

ev
el

op
er

”)
–

C
R

A
 is

 a
ls

o 
E

E
I e

co
no

m
ic

 c
on

su
lta

nt
•

U
ni

qu
e 

m
ix

ed
 in

te
ge

r/l
in

ea
r p

ro
gr

am
m

in
g 

op
tim

iz
at

io
n 

m
od

el
 

–
M

in
im

iz
es

 N
P

V
 o

f c
os

ts
 o

r m
ax

im
iz

es
 N

P
V

 o
f n

et
 

re
ve

nu
es

 
–

D
yn

am
ic

 “l
oo

k-
ah

ea
d”

 fe
at

ur
e

–
U

pd
at

ed
 d

ur
in

g 
20

03
 to

 m
ak

e 
“in

te
ge

r”
 c

ho
ic

es

M
ul

ti-
E

m
is

si
on

 C
om

pl
ia

nc
e 

O
pt

im
iz

at
io

n



48

M
E

C
O

M
od

el

“O
pt

im
um

” 
C

om
pl

ia
nc

e 
Pl

an
•F

or
 e

ac
h 

sc
en

ar
io

•B
y 

ye
ar

 fo
r 2

00
4-

20
20

Po
w

er
 P

la
nt

 In
ve

st
m

en
t  

D
ec

is
io

ns
•R

et
ro

fit
 e

m
is

si
on

 c
on

tro
l

•R
et

ire
m

en
t

•N
ew

 b
ui

ld
 s

ce
na

rio
s

C
os

t I
m

pa
ct

s
•C

ap
ita

l, 
O

&
M

, F
ue

l, 
an

d 
To

ta
l 

•A
nn

ua
l, 

C
um

ul
at

iv
e,

 a
nd

 
N

P
V

Em
is

si
on

 P
ro

je
ct

io
ns

•E
m

is
si

on
s 

(S
O

2, 
N

O
x,

 H
g,

 
an

d 
C

O
2)

•A
llo

w
an

ce
 b

al
an

ce
s 

an
d 

“b
an

ks
”

IN
P

U
TS

Pl
an

t C
os

t
•C

ap
-E

x 
an

d 
O

&
M

Fu
el

 C
os

t
•U

ni
t c

oa
l p

ric
es

 a
nd

 fu
el

 
sw

itc
hi

ng
 c

os
ts

Em
is

si
on

 C
on

tr
ol

 C
os

t
•R

et
ro

fit
 e

m
is

si
on

 c
on

tro
l 

co
st

s/
re

m
ov

al

D
em

an
d 

Fo
re

ca
st

•L
on

g-
te

rm
 lo

ad
 a

nd
 

ge
ne

ra
tio

n 
fo

re
ca

st

M
ac

ro
ec

on
om

ic
 

•G
as

 p
ric

es
, p

ow
er

 p
ric

es
, 

ne
w

 p
la

nt
 c

os
t, 

em
is

si
on

 
al

lo
w

an
ce

 p
ric

es

Em
is

si
on

s/
A

llo
w

an
ce

s
•A

llo
w

an
ce

 b
al

an
ce

s
•U

ni
t e

m
is

si
on

 ra
te

s 
(S

O
2, 

N
O

x,
 H

g,
 a

nd
 C

O
2)

O
U

TP
U

TS

M
E

C
O

 –
M

aj
or

 In
pu

ts
 a

nd
 O

ut
pu

ts



•
A

bi
lit

y 
to

 lo
ok

 a
t f

ou
r e

m
is

si
on

s 
si

m
ul

ta
ne

ou
sl

y
•

“D
yn

am
ic

” m
od

el
 p

ro
vi

di
ng

 a
n 

“o
pt

im
al

” s
ol

ut
io

n
–

C
on

si
de

rs
 fu

tu
re

 u
nc

er
ta

in
tie

s 
or

 re
gu

la
tio

ns
•

P
ro

vi
de

s 
A

E
P

 w
ith

 a
n 

in
te

rn
al

 v
al

ue
 (i

.e
., 

‘s
ha

do
w

 p
ric

e’
) o

f e
m

is
si

on
 a

llo
w

an
ce

s
–

S
O

2, 
N

O
x,

 H
g 

(a
nd

 C
O

2)
–

W
ith

 o
r w

ith
ou

t a
llo

w
an

ce
 a

nd
/o

r p
ow

er
 p

ur
ch

as
es

•
H

el
ps

 to
 d

et
er

m
in

e 
‘ro

bu
st

’ e
m

is
si

on
 c

on
tro

l 
de

ci
si

on
s 

to
da

y,
 a

s 
w

el
l a

s 
lik

el
y 

fu
tu

re
 

di
re

ct
io

n 
w

he
re

 th
er

e 
is

 c
on

si
de

ra
bl

e 
un

ce
rta

in
ty

M
E

C
O

 –
K

ey
 A

dv
an

ta
ge

s 
an

d 
In

si
gh

ts



M
E

C
O

M
od

el

A
EP

 E
ng

in
ee

rin
g/

 E
nv

iro
nm

en
ta

l 
Se

rv
ic

es
/A

EP
 G

en
er

at
io

n/
 

A
ls

to
m

/S
ar

ge
nt

 &
 L

un
dy

/E
PR

I
•C

ap
-E

x 
an

d 
O

&
M

•R
et

ro
fit

 c
on

tro
l e

m
is

si
on

 
co

st
s/

re
m

ov
al

;u
ni

t e
m

is
si

on
 ra

te
s

•N
ew

 P
la

nt
 C

os
ts

A
EP

 C
om

m
er

ci
al

 
O

pe
ra

tio
ns

, C
or

po
ra

te
 

Pl
an

ni
ng

 a
nd

 B
ud

ge
tin

g
•L

on
g-

te
rm

 lo
ad

 a
nd

 
ge

ne
ra

tio
n/

di
sp

at
ch

 
fo

re
ca

st
•A

E
P

 E
as

t F
or

ec
as

t w
ith

 
P

JM
 R

TO
 p

ar
tic

ip
at

io
n

A
EP

 C
om

m
er

ci
al

 O
pe

ra
tio

ns
, 

C
ER

A
/C

R
A

•G
as

/c
oa

l/p
ow

er
 p

ric
es

, e
m

is
si

on
 

al
lo

w
an

ce
 p

ric
es

•A
llo

w
an

ce
 b

al
an

ce
s/

pu
rc

ha
se

s

O
U

TP
U

TS

E
nv

iro
nm

en
ta

l M
od

el
in

g 
A

na
ly

si
s 

–
M

aj
or

 S
ou

rc
es

 o
f I

np
ut

s



Annex F: Inventory of AEP Actions to Mitigate the 
Economic Impacts Associated with Air Emission

Greenhouse Gases

Public Policy

• Development of publicly-available policy position   

paper on global climate change

• Proactive policy engagement on global climate   

change issues with:
– Environmental groups

 • e.g., Forest carbon sequestration projects in partnership  

 with The Nature Conservancy

– Academic/Research institutions

 • e.g., Support for MIT Center on Energy and Environmental  

 Policy Research, and MIT Carbon Sequestration Consortium

 • e.g., Support for EPRI’s Climate Change Research Program

– Policy think tanks

 • e.g., Membership in Pew Center on Global Climate Change  

 Business Environmental Leadership Council

– Industry organizations

 • e.g., Leadership in BRT’s Climate RESOLVE program

 • e.g., Leader in EEI Electric Power Industry Climate Initiative  

 programs

 • e.g., Leadership in International Emissions Trading  

 Association (IETA)

– Government agencies

 • e.g., Leadership in US DOE’s Climate Challenge and Climate  

 Vision Programs

 • e.g., Participation in EPA’s Climate Leaders, Natural Gas  

 Star and SF6 programs

– International organizations

 • e.g., Participation in international climate change  

 conferences and negotiations (UNFCCC COP meetings)

 • e.g., Member of the e7 group of global electricity companies,  

 supporting energy projects for sustainable development

– Investors

 • e.g., Dialogue with concerned/interested investors

• Climate change-related policy advocacy
– Seeking favorable tax treatment of non-GHG-emitting sources  

such as wind, closed-loop biomass, solar

– Encouraging New Source Review reform to stimulate  

efficiency improvements

– Advocacy for unfettered global trading, banking provisions, 

Clean Development Mechanism (CDM) and Joint Implementation 

(JI) offsets, and early action credits

– Proponent of federal legislation to 

– Establish a climate technology strategy for the U.S.  

(Sens. Byrd & Stevens), 

– Promote terrestrial carbon sequestration investments  

(Sens. Brownback & Wyden), 

– Provide credit for early GHG mitigation actions (Sens. Chafee,  

Lieberman), and 

– Fund climate-friendly energy technology RD&D (including  

FutureGen Project)

Business Strategy

• Founding participation in the Chicago Climate   

Exchange, an early GHG market

• Shoring up in-house analytical capacity (MECO)

• Investment in basic science R&D (EPRI)

• Participation in FutureGen initiative, a public/private   

partnership

• Participation in e7 CDM and JI projects
– Galapagos wind repowering project

– Bhutan micro-hydro project

– Bulgario energy efficiency project

– Chile project proposal

• Diversification of portfolio of generation assets
– Focus on investments in renewable energy sources 

Currently Regulated Emissions

Public Policy

• Support for federal multi-pollutant (SO2, NOx, mercury) 

legislation/regulation that coordinates reasonable 
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– 

compliance deadlines and utilizes cap-and- 

trade systems

• Support for emissions trading, banking and other cost-

effective mechanisms in legislative and regulatory 

approaches to reduce emissions

• Advocacy for cost-recovery at the state level of 

investments in pollution control equipment

• Advocacy for federal tax incentives for investment in 

pollution control equipment and research, develop-

ment, and demonstration of advanced clean coal 

technologies

Business Strategy

• Fuel diversification of generating fleet through  

mergers, acquisitions, new plant construction and 

existing plant investments
– e.g., more natural gas, wind, biomass co-firing

• Investments in innovative pollution control technologies 

– e.g., PowerSpan

• Development and ongoing refinement of in-house 

analytical capabilities
– e.g., Multi-Emission Compliance Optimization model

• Investment in basic science and control technology 

research and development
– e.g., Electric Power Research Institute activities

Technical Options and Initiatives

• SO2

– Install wet/dry FGD

– Fuel switching 

• Participate in allowance trading markets
– Banking early low-cost reductions

– Improve efficiency at existing plants

• Shift utilization
– Retire older, inefficient units, where cost-effective

• NOx
– Install low-NOx burners and other combustion controls

– Install SCR/SNCR and other post-combustion technologies

– Participate in allowance trading markets

– Improve efficiency

– Fuel switching

– Shift utilization

– Retire older, inefficient units, where cost-effective

•  Mercury (pending)
– Install wet FGD (co-benefit)

– Install SCR (co-benefit) and operate annually

 • Participate in allowance trading markets

 • Fuel switching

 • Install carbon injection with fabric filters

 • Improve efficiency

 • Shift utilization

 • Retire older, inefficient units, where cost-effective such as  

  wind and biomass

• Evaluation of demand side response opportunities
– Participation in U.S. Demand Response Coordinating Committee  

• Major investor in forest carbon sequestration projects
– Planting of over 62 million trees on company lands since 1944 

– Noel Kempff Mercado Climate Action Project, in which AEP  

 helped to protect over 4 million acres of Bolivian rainforest to  

 avoid the emission of 7 million tons of CO2 over 30 years

– Guaraquecaba Climate Action Project, in which AEP helped to  

 protect and restore over 17,000 acres of Brazilian rainforest  

 to reduce or avoid 1 million tons of CO2 over 40 years

– Catahoula Reforestation Project, in which AEP helped to  

 acquire, protect, and restore over 18,000 acres of hardwood  

 forests in Louisiana to capture 5 million tons of CO2 over  

 70 years

– UtiliTree and PowerTree Projects

• Seeking 20-year operating license extension for 

 Donald C. Cook Nuclear Plant

Temporal priorities

• Near-term: 
– Improve efficiency of existing energy system

– Include carbon price in investment decisions

– Increase investment in renewable energy systems 

– Continue to participate in terrestrial sequestration projects
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• Long-term
– Research, develop, demonstrate and globally deploy energy  

 technologies that will decouple carbon emissions from  

 energy consumption

Technical

• Efficiency improvements
– Gas combined cycle repowering at Northeastern plant

– Mothballing/retirement of inefficient gas steam units in Texas

– Heat rate improvements at existing plants

• Research & Development
– Geologic sequestration (e.g., Mountaineer project)

– Energy storage (e.g., “Supercaps”, NAS battery)

– Developed state-of-the-art systems for accurately monitoring &  

 verifying benefits from forest carbon sequestration investments

Cross-Cutting

Policy advocacy

• Voluntary actions to build credibility, demonstrate   

 policies

• Active research and analysis, on a company — and   

 industry-wide basis, to inform policymaking

• Proactive engagement, on a company — and  

 industry-wide basis

Coordinated actions to address currently regulated   

emissions and greenhouse gases

• Prioritization of investment in pollution controls at   

 largest, newest units

• Exploration of biomass co-firing opportunities at   

 smaller, older units

 With respect to actions that AEP contemplated and 

did not undertake, management believes this is actually 

a fairly small list, consisting primarily of AEP’s inability 

to invest in some power plant efficiency projects, such 

as variable speed drive motor replacement, dense-pack 

turbine replacements, etc. due to New Source Review 

concerns. With respect to currently regulated emis-

sions, management has awaited certainty in regulatory 

requirements before making significant investments, but 

did prepare for the inevitability of these controls through 

investments in R&D on the science to inform the policy 

debate and technology, especially with regard to multi-

emission and mercury controls.
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