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EPA Docket Center 
U.S. EPA, Mail Code 28221T 
1200 Pennsylvania Ave. NW 
Washington, DC 20460 
Attn: Docket ID No. EPA-HQ-OAR-2013-0602 
 
Re: Comments of Exelon Corporation on U.S. Environmental Protection Agency’s 
Proposed Carbon Pollution Emission Guidelines for Existing Stationary Sources: 
Electric Utility Generating Units, 79 Fed. Reg. 34,830 (June 18, 2014) 
 
Dear Administrator McCarthy: 
 
Exelon Corporation submits the attached comments on the U.S. Environmental 
Protection Agency’s Proposed Carbon Pollution Emission Guidelines For Existing 
Stationary Sources: Electric Utility Generating Units, 79 Fed. Reg. 34,830 (June 18, 
2014) (Proposal).  We appreciate the tremendous effort you and your staff have put into 
this important rulemaking and associated public outreach. 
 
In the six months since EPA issued this Proposal, some of our colleagues in the 
industry have argued that the regulation of carbon pollution is illegal, that EPA is moving 
too quickly, and that Americans must confront a choice between protecting the 
environment for our children, on the one hand, and affordable and reliable electricity, on 
the other.  While there is no doubt that these arguments will be reasserted in many of 
the comments that you will receive today, the industry data developed over the last six 
months demonstrates that their doomsday predictions are simply not correct.1  Indeed, 
this new data released by the nation’s grid operators has shown that the industry can 
immediately begin to control carbon pollution while maintaining electric reliability and at 
a cost in line with the typical increases that utilities themselves have charged customers 
over the past year. 
 

1 In addition, as reflected both in the attached comments and those submitted with other Clean Energy 
Group companies, Exelon believes the proposed rule is well within EPA’s statutory authority and is in fact 
legally and scientifically required.  We disagree strongly with claims asserted by other industry groups that 
EPA has exceeded its authority by looking to the full electric system for reductions, or by proposing the 
rule at all. 
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According to the EIA, between 2013 and 2014, customer rates have fluctuated between 
a decrease of 2.5 percent and an increase of 11.8 percent across the different regions 
of the U.S., with a national average increase of 3.2 percent, as shown in the following 
table.2 
 

Region Change in Residential Electricity Prices  
(First Half 2013 to First Half 2014) 

New England  +11.8% 
Mid-Atlantic +6.7% 
Mountain +4.5% 
South Atlantic +4.0% 
East North Central +3.7% 
U.S. Average +3.2% 
East South Central +3.1% 
West South Central +2.4% 
West North Central +1.8% 
Pacific Contiguous -2.5% 
Source:  EIA 

 
Based upon the analyses performed by grid operators PJM and ERCOT, carbon 
pollution control can be achieved with a modest two to five percent retail rate increase in 
these regions – roughly a nickel to a quarter per day for the average family – by 
charging emitting plants the cost of pollution and smartly dispatching the nation’s power 
plants in a way that dispatches cleaner plants before dirtier ones (Smart System 
Dispatch).   
 
As a result, Exelon urges EPA to take a critical leap forward and implement a consumer 
protection price ceiling as part of a safe harbor to guarantee compliance for all states 
that participate in a Smart System Dispatch program by 2020.  Using the grid operator 
data, we estimate that EPA can develop a price-based compliance program that would 
result in a retail rate increase of no more than five percent on a regional basis.  States 
and regions that implement Smart System Dispatch programs sooner should be 
rewarded with early action credits in the form of a lower price ceiling, e.g., early action 
by 2018 could be encouraged by implementing a price ceiling that will result in an 
average retail rate increase of not more than four percent.  While Exelon agrees with 
EPA that the price of compliance has been overstated by many commenters, we 
respectfully urge you to take the issue off the table by creating strong consumer and 
state protections as set forth in detail in our comments.   
 
Given the deep and public disagreements over the legality and feasibility of carbon 
pollution regulation, EPA should take note that a diverse group of stakeholders has 
recommended that EPA consider compliance methods such as Smart System Dispatch, 
including EEI and other major industry trade organizations, other individual companies, 
major environmental organizations, think tanks, and major academic institutions.  This 
point of agreement across the stakeholder spectrum is an important opportunity for EPA 
to bridge the divisions regarding this rule and ensure on-time, affordable implementation 

2 This figure includes companies that did not file rate cases and had no rate increases.  For companies 
that filed rate cases, the average rate increase was higher than 5 percent. 
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of carbon pollution reductions.  Moreover, we believe Smart System Dispatch is a 
logical outgrowth of EPA’s proposal, as explained fully in our comments.  It could also 
be considered through a Notice of Data Availability without jeopardizing the June 2015 
target date for the final rule if EPA preferred to seek additional public comment on this 
specific option  
 
Our comments also highlight several additional ways that we believe EPA should revise 
the Proposal to ensure that the final rule achieves the desired emission reductions.  
Broadly, these comments address (1) implementation of the interim compliance goals, 
as touched on above, (2) treatment of nuclear generation, (3) goal-setting, (4) treatment 
of new NGCC, and (5) the benefits of a mass-based approach.  In all areas, after 
explaining the concern and how implementation of the rule as proposed (or as 
interpreted by stakeholders) would run contrary to EPA’s emissions reductions goals, 
we provide easily adoptable solutions, such as Smart System Dispatch, that work within 
the context of the Proposal and EPA’s Clean Air Act authority, as well as the physical, 
technical, and economic limits of the electricity grid.  We intend for these comments to 
be constructive and to assist EPA in finalizing a meaningful, timely rule that promotes 
emission reductions and electric reliability while protecting electric customers from 
unacceptable bill impacts. 
 
Please do not hesitate to contact me if you would like additional information or 
clarifications related to our comments.  We look forward to continue to work with EPA to 
support regulations to further improve air quality and modernize the nations’ power 
generation infrastructure.   

 
Respectfully Submitted, 
 
/s/ Kathleen Barrón 
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EXECUTIVE SUMMARY 
  

Exelon Corporation (“Exelon”) hereby submits comments concerning the Environmental 

Protection Agency’s (“EPA”) proposed rule entitled “Carbon Pollution Emission Guidelines for 

Existing Stationary Sources: Electric Utility Generating Units,”1 as well as the supplemental 

proposal and notices related to the Proposed Rule published in October and November 2014.2   

 Headquartered in Chicago, Exelon does business in 48 states, the District of Columbia, 

and Canada.  The company is one of the largest competitive U.S. power generators, with 

approximately 35,000 megawatts of owned capacity, comprising one of the nation’s cleanest and 

lowest-cost power generation fleets.  Exelon also owns three utilities, which deliver electricity 

and natural gas to more than 7.8 million utility customers in central Maryland (BGE), northern 

Illinois (ComEd), and southeastern Pennsylvania (PECO).  Constellation’s family of retail 

businesses serves more than 2.5 million residential, public sector, and business customers, 

including more than two-thirds of the Fortune 100.   

Exelon strongly supports EPA’s goal of reducing carbon emissions from the existing 

power sector.  As EPA notes in the Proposed Rule, the current level of carbon emissions is 

environmentally unsustainable, and action must be taken now in order to prevent significant, 

irreversible environmental damage and major economic loss.3  To that end, Exelon has made 

substantial investments in shifting to a lower-carbon portfolio.  Exelon is one of the least carbon-

1 79 Fed. Reg. 34,830 (June 18, 2014) (“Proposed Rule” or “NPRM”). 
2 Carbon Pollution Emission Guidelines for Existing Stationary Sources: EGUs in Indian Country and 
U.S. Territories; Multi-Jurisdictional Partnerships, 79 Fed. Reg. 65,481 (Nov. 4, 2014); Carbon Pollution 
Emission Guidelines for Existing Stationary Sources: Electric Utility Generating Units Notice of Data 
Availability, 79 Fed. Reg. 64,543 (Oct. 30, 2014) (“Goal-Setting NODA”); Carbon Pollution Emission 
Guidelines for Existing Stationary Sources: Electric Utility Generating Units, 79 Fed. Reg. 67,406 (Nov. 
13, 2014) (“Mass Translation Notice”). 
3 NPRM, 79 Fed. Reg. at 34,841-44. 
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intensive generators in the United States.  Exelon owns and/or operates 24 of the nation’s 100 

nuclear reactors in five states and is the nation’s largest owner and operator of nuclear 

generation.  As shown in Figure 1, Exelon’s nuclear plants provide more than one-quarter of the 

U.S.’s nuclear generation, avoiding approximately 150 million metric tons of carbon-dioxide 

equivalent (“CO2e”).4   

Figure 1.  U.S. Sources of Low-Emission Electricity, 2012 

 

In addition, Exelon has made significant investments in renewable generation.  It owns 

and operates 2,000 MW of hydroelectric generation, 250 MW of solar, and 1,300 MW of wind, 

making Exelon the nation’s tenth-largest wind generator.5  Exelon also operates about 5,000 

MW of low-emitting natural gas generation in New England and Texas.  In total, Exelon’s 

4 Nuclear Energy Institute (“NEI”), “Nuclear Energy: America’s Low-Carbon Electricity Leader,” (May 
2014).  Available at http://www.nei.org/CorporateSite/media/filefolder/Backgrounders/Fact-
Sheets/Nuclear-Energy-Americas-Low-Carbon-Electricity-Leader-May-2014.pdf?ext=.pdf.  NEI data, 
Exelon graphic. 
5 Solar generation total includes projects under construction. 
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current fleet net generating capacity is 55 percent nuclear, 28 percent natural gas, and more than 

ten percent hydro, wind, solar, and other clean generation, with the remainder coal and oil-fired 

generation.6  As one of the nation’s leading clean energy generators with a nationwide presence, 

Exelon is uniquely situated to evaluate EPA’s Clean Power Plan, to comment on its impact on 

the wholesale energy markets in which Exelon participates, and to offer suggestions to 

strengthen and improve the final rule.  In our comments below, Exelon submits the following 

points for EPA’s consideration: 

1.  In order to mitigate the cost borne by consumers, EPA should adopt a safe 

harbor that places a consumer protection price ceiling on overall compliance costs during 

the interim compliance period (2020-2029).  Under the “Smart System Dispatch” program 

described below, EPA would determine a carbon fee sufficient to achieve the interim goals, 

and states adopting such a fee would be deemed to comply with the interim goals – locking 

in a maximum compliance cost while still reducing carbon pollution consistent with the 

interim goals.  Contrary to the dire predictions of opponents of the rule, new data released by 

the nation’s grid operators show that the industry can immediately begin to control carbon 

pollution while maintaining electric reliability, and do so at a cost in line with the typical 

increases that utilities themselves have charged customers over the past year.  Recent modeling 

by regional transmission organizations (“RTOs”) and other stakeholders shows that EPA’s 

interim goals could be achieved at a modest cost, and that states could eliminate at least 80 

percent of the rule’s impact on retail electric rates if they use the fees collected for consumer 

relief.   

6 Exelon’s remaining coal-fired assets are currently under an agreement of sale. 
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By participating in Smart System Dispatch, states could limit average consumer costs due 

to the rule to a total increase of two to five percent for the decade-long interim period.  By way 

of comparison, average retail electric rates rose 35 percent between 2003 and 2013 and an 

average of 3.2 percent between 2013 and 2014.  In other words, this option would allow states to 

guarantee interim compliance for an average consumer cost increase far smaller than typical 

retail rate increases. 

These low consumer impacts are possible because EPA could effectively cap interim 

compliance costs at a very modest figure.  Recent modeling by PJM Interconnection, LLC 

(“PJM”), the largest grid operator in the country,7 suggests that EPA’s interim goals can be 

achieved in the PJM states for a carbon fee as low as $15 or $20 per ton.8  The Electric 

Reliability Council of Texas (“ERCOT”) found that similar costs, between $20 and $25 per ton, 

would suffice to achieve even the more stringent final goal within ERCOT.9  If compliance costs 

are contained at these levels and redirected to consumer rate relief, average consumer costs will 

likewise be contained.  Thus, contrary to claims that a U.S. program to combat climate change 

will cripple the economy and compromise electric reliability, the data from PJM and ERCOT 

demonstrate that compliance can be achieved at costs below the average utility retail rate 

increases that are driven by inflation and rate case filings.   

7 PJM serves more than 61 million people in all or parts of Delaware, Illinois, Indiana, Kentucky, 
Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, Virginia, West 
Virginia, and the District of Columbia.   
8 PJM Interconnection, Inc., “EPA’s Clean Power Plan Proposal, Review of PJM Analyses Preliminary 
Results” (Nov. 17, 2014) at 33 (“PJM Modeling”), available at 
http://www.pjm.com/~/media/committees-groups/committees/mc/20141117-webinar/20141117-item-03-
carbon-rule-analysis-presentation.ashx. 
9 ERCOT Analysis of the Impacts of the Clean Power Plan (Nov. 17, 2014) at 1 (“ERCOT Modeling”), 
available at http://www.ercot.com/content/news/presentations/2014/ERCOTAnalysis-
ImpactsCleanPowerPlan.pdf. 
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Smart System Dispatch relies on the reliability-driven least-cost dispatch mechanisms of 

regional and local grid management systems, and so preserves the viability of the existing 

generation fleet as necessary to preserve reliability.  That is why Smart System Dispatch and 

variations of it are being endorsed by electric industry organizations, environmental groups and 

other stakeholders.  As EPA has noted many times, environmental protection and reliable, 

affordable electricity are not mutually exclusive.  The dramatic reductions in carbon pollution 

that EPA seeks can be achieved at a small cost to consumers, but only if EPA clears a path for 

states to contain compliance costs.  Of course, the safe harbor program would be optional, and 

would not limit the latitude EPA gives states in the Proposed Rule to develop unique 

implementation plans.  For example, EPA could approve lower fees in states that implement 

Smart System Dispatch before 2020, leading to equivalent carbon pollution reductions through 

2029.   

Exelon strongly supports EPA’s fundamental premise that the “best system of emission 

reduction” is one that leverages the integrated electric generation, transmission, and distribution 

system.10  As we detail below, grid operators often control dispatch on a regional basis, as the 

electricity system is interconnected and electrons flow freely across state borders.  The order of 

dispatch is primarily based on units’ relative variable costs and these variable costs do not 

currently reflect relative carbon pollution.  Unless incorporated through the costs of pollution 

control or other costs, units’ environmental attributes are not considered in dispatch decisions.  

To affect the order of dispatch, it is necessary to change the variable costs of coal units relative 

to natural gas and other lower-carbon units.   

10 42 U.S.C. § 7411(a)(1); NPRM, 79 Fed. Reg. at 34,878-81.   
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Smart System Dispatch would apply a predetermined cost of CO2 to each unit based upon 

its individual characteristics (e.g., carbon intensity) to establish a unit-specific variable cost that 

would be included in the unit’s market bid.  A similar approach can be deployed in states without 

organized markets.  Through modeling similar to that performed by PJM, ERCOT, and other 

RTOs, EPA would determine the carbon fee necessary to achieve the carbon pollution reductions 

reflected in its emission rate goals.  Generators in participating states would then account for that 

cost in determining the price at which they are willing to offer to sell electricity.  As a result, 

lower-carbon units would become more likely to offer lower prices than coal units, and 

accordingly would be dispatched more frequently relative to the coal units.  

A voluntary “safe harbor” – under which a state choosing to participate in such a program 

would be deemed compliant with interim targets – would provide states with a strong incentive 

to adopt what is effectively a coordinated regional emissions reduction strategy.  States would 

enjoy planning certainty for the interim period and could begin the longer-term planning process 

to achieve their 2030 goals, free from immediate compliance uncertainty.  Moreover, by 

participating in such a program, states would provide long-term market signals that would 

catalyze capital investment in cleaner resources – including in technologies that have yet to be 

commercialized.   

As EPA has recognized, a regional approach toward compliance (like Smart System 

Dispatch) can achieve emissions reductions more cost-effectively and produce significantly 

greater net benefits than a state-by-state approach.11  This approach would also mesh well with 

the existing control mechanisms in place in the nine states of the Regional Greenhouse Gas 

Initiative (“RGGI”) and California, and provide support for those programs by reducing 

11 NPRM, 79 Fed. Reg. at 34,840.   
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“leakage,” the shift of generation to states without carbon regulation.  Most importantly, because 

Smart System Dispatch relies on existing market mechanisms designed to ensure electric 

reliability (e.g., reliability-driven least-cost dispatch), it would obviate any reliability concerns.  

As a leading participant in the nation’s wholesale electricity markets – as a generator, marketer, 

and purchaser – Exelon agrees with EPA that “mechanisms are in place in both regulated and 

[restructured] electricity markets to assure that substitute generation will become available 

and/or steps to reduce demand will be taken to compensate for reduced generation by affected 

[electric generating units (“EGUs”)].”12  EPA can have confidence in the resiliency of the 

wholesale electricity markets in the face of changes in supply resulting from the Clean Power 

Plan, and the Agency should resist calls to weaken or delay interim goals.   

Accordingly, Exelon urges EPA to establish in the final rule a safe harbor for states that 

adopt Smart System Dispatch, and deem participating states to have complied with their interim 

goals as long as they remain in the program. 

2. EPA’s treatment of nuclear power is seriously flawed and should be revised 

in order to ensure that the existing nuclear fleet remains available to provide carbon-free 

generation.  Although Exelon broadly supports EPA’s objectives and the Proposed Rule’s focus 

on the integrated electrical system as providing the best system for emission reduction 

(“BSER”), the Proposed Rule is flawed in ways that jeopardize EPA’s emission-reduction 

objectives and Clean Air Act mandates.  One of the most important of these flaws concerns the 

Proposed Rule’s treatment of the existing nuclear fleet, as numerous other stakeholders have 

indicated.   

12 EPA, Legal Memorandum for Proposed Carbon Pollution Emission Guidelines for Existing Electric 
Utility Generating Units, Docket ID No. EPA-HQ-OAR-2013-0602-0419 (“EPA Legal Memorandum”), 
at 88. 
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As EPA correctly recognizes, preserving the existing nuclear fleet is an essential 

precondition to reducing carbon emissions.  Nuclear facilities currently provide almost 65 

percent of the nation’s carbon-free electricity.  A single nuclear plant represents a substantial 

infrastructure investment and generates enough electricity to power hundreds of thousands of 

homes.  Nuclear plants operate reliably even during adverse weather conditions, regardless of the 

availability of wind or sun and in all weather extremes.   

Until recently, nuclear plants were assumed to continue operating until license expiration 

or beyond.  That expectation is no longer sound.  Many nuclear plants that are producing large 

quantities of emissions-free electricity and operating at above 90 percent capacity factors are in 

danger of early closure.  Among the causes has been the lack of a coherent carbon policy.  The 

federal government and many states have reacted to the absence of carbon legislation by 

implementing subsidies and mandates that benefit specific types of generation, but not nuclear, 

the largest and most reliable carbon-free energy source.  These policies have had the unintended 

effect of undermining the economics of nuclear energy production.  In 2013 alone, 

approximately four GW of nuclear generation retirements were announced.  Wall Street analysts 

and industry experts predict a continuing wave of nuclear retirements, as well as decisions to 

forgo plans to improve the output of existing nuclear plants (known as “uprates”).13  Exelon 

itself is evaluating the closure of four plants and previously announced the upcoming retirement 

of a fifth; and it has cancelled nuclear uprate projects that would have increased the output at 

existing nuclear facilities, providing even more carbon-free generation. 

13 See, e.g., Credit Suisse, “Nuclear… The Middle Age Dilemma” (Feb. 2013); UBS, “US Electric 
Utilities and IPPs” (Jan. 2013).   
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Further, the early retirement of nuclear units will make the achievement of meaningful 

carbon reductions difficult or impossible.  Replacing even a single nuclear plant with other 

carbon-free generation resources would, given current technology, be extremely challenging; 

more likely, if a nuclear plant retires prematurely, the bulk of its capacity will be replaced by 

new natural gas combined-cycle (“NGCC) plants without carbon capture, resulting in a 

significant net increase in carbon emissions.  Thus, preserving existing nuclear plants would be 

crucial even if EPA’s goal were merely to prevent increased carbon emissions – let alone to 

achieve the reduced carbon emissions required by the statute and scientific realities.  

 The Proposed Rule falls far short of what is needed.  It perpetuates a policy of supporting 

renewable generation while largely ignoring the contribution of existing nuclear plants in 

avoiding carbon emissions.  For example, in determining each state’s initial emissions rate and 

its emissions goals, EPA has proposed to include all megawatt-hours of electricity presently 

generated by wind and solar generating facilities.  Doing so provides states with a strong 

incentive to preserve all such renewable resources.  Illogically, however, EPA proposes to 

include only six percent of the generation from a state’s existing nuclear fleet.  That approach 

leaves a state largely indifferent to the early retirement of existing nuclear capacity.   

To the extent that EPA finalizes a rule that sets rate goals instead of mass goals, EPA 

should set initial rates and calculate interim and final goals using a system-wide rate that 

accurately reflects a state’s entire existing portfolio of generation resources, instead of ignoring 

nearly all of the existing nuclear fleet and all hydropower generation.  Failing that, EPA should 

revisit the justification for considering only six percent of generation from a state’s existing 

nuclear fleet, as the six-percent approach is also flawed on its own terms.  The Proposed Rule 

reasons that, on average nationwide, six percent of the nation’s nuclear facilities are at risk of 
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premature retirement.  In reality, the percentage of nuclear capacity at risk of premature 

retirement varies dramatically from region to region.  In some areas – such as Illinois – that 

percentage approaches half of existing nuclear capacity.  EPA’s final rule should encourage 

states to take all necessary steps to protect existing nuclear plants from retiring early, or many 

states simply will not achieve emission reductions – even if those states can demonstrate on-

paper compliance with EPA’s rate goals.  

3. EPA should modify its goal-setting in several respects.  As suggested in the 

Goal-Setting Notice of Data Availability (“NODA”), EPA should develop states’ emission goals 

in a manner consistent with the Agency’s determination of the BSER.14  That requires several 

additional changes to the way in which EPA has established states’ goals.  First, EPA should 

value incremental renewable energy generation and energy efficiency in Building Blocks 3 and 4 

in terms of the CO2 emissions they avoid by displacing existing fossil fuel generation.  Currently, 

EPA values them only as additional megawatt-hours (“MWh”) of generation, and fails to account 

for or require displacement of existing fossil fuel-fired generation, an approach inconsistent with 

the BSER rationale.   

Second, when determining reductions available to states from Building Block 2, EPA 

should consider a state’s potential for reducing emissions by redispatching not only to existing 

NGCCs located within the state, but also to NGCCs located in other states that are electrically 

interconnected with the state.  Because redispatch can and will be performed on a regional basis, 

even states with little or no under-utilized NGCC capacity may still be able to realize substantial 

emissions reductions through redispatch.  Reductions in carbon emissions achievable through 

regional redispatch can be allocated among states in the region based upon a rational criterion 

14 Goal-Setting NODA; 79 Fed. Reg. at 64,546-47, 64,549-52, 64,552-53. 
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such as historic generation, cost, or accepted modeling protocols, as EPA has done in the Cross-

State Air Pollution Rule (“CSAPR”) and other rules governing the electricity sector.   

Moreover, when determining reductions available to states from Building Block 3, EPA 

should ensure that a state’s goals are matched to the means available to comply with those goals.  

Thus, for example, if EPA continues to allow states to demonstrate compliance through 

renewable energy credit (“REC”) programs that allow the purchase of RECs from any other 

state, then EPA should modify emissions targets for Building Block 3 to reflect that possibility of 

compliance.  Currently, the emissions targets are premised on renewable generation presumed to 

be available within state borders.  But states that themselves may lack the conditions for robust 

renewable generation may nonetheless be able to carry out substantial emissions reductions in 

Building Block 3 by buying RECs produced by renewable facilities in other states.  Moreover, 

Building Block 3 should also account for states’ ability to buy clean energy credits produced by 

nuclear and hydropower facilities with regard to both goal-setting and compliance calculations.   

Third, EPA should account for reductions achievable from increased co-firing of natural 

gas as part of Building Block 1.  Co-firing is an “inside the fence” change that will reduce 

emissions from existing coal-fired EGUs.   

4. EPA should clarify treatment of new NGCCs to prevent gamesmanship that 

would undermine EPA’s emissions reduction goals.  As EPA recognizes, states may seek to 

achieve EPA’s emission rate goals by encouraging the development of new NGCCs, which 

would be expected to displace generation from higher-emitting existing EGUs.  EPA has 

requested comment on how to account for emissions from new NGCCs.  Proper accounting for 

those emissions is critical in order to prevent gamesmanship that would undermine EPA’s 

emission-reduction goals.  If a state adopts a program that establishes an emissions mass limit (a 
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“mass-based” program), EPA should expressly indicate that a state will be required to account 

for the emissions of new NGCCs that displace existing EGUs in demonstrating compliance with 

emissions targets.  Otherwise, such a state might argue that it can demonstrate compliance with 

its mass target simply by replacing its existing EGUs with new NGCCs, without actually 

meaningfully reducing carbon emissions at all. 

A state that adopts a program limiting the rate at which carbon is emitted to generate a 

megawatt-hour of electricity (a “rate-based” program; as proposed (lb/MWh)) should be 

permitted to take new NGCCs into account for purposes of demonstrating compliance only to the 

extent that the new NGCCs are proven to displace higher-emitting existing EGUs.  This 

approach is consistent with EPA’s description of how new NGCCs would be treated in the Goal-

Setting NODA.15  Otherwise, a state whose emissions rate exceeds that of a new NGCC could 

attempt to comply simply by introducing new NGCCs to its generation portfolio, without 

otherwise reducing carbon pollution from existing EGUs.  The new NGCCs would bring down 

the state’s calculated emissions rate, even while actually increasing total emissions. 

 5. EPA must adopt accounting rules for interstate trading of RECs and 

emission allowances that prevent the double-counting of emissions reductions.  The 

Proposed Rule is correct to envision that trading of RECs and carbon emission allowances will 

play a significant role in allowing states to achieve their emission reduction goals in a cost-

effective manner.  Without proper guidance from EPA, however, this sort of trading has pitfalls 

that could hinder achievement of those goals.  For instance, without proper accounting rules, 

trading could result in double-counting of the emission-reduction benefits resulting from zero-

carbon generation.  It also could result in states taking credit for such generation beyond its 

15 See Goal-Setting NODA, 79 Fed. Reg. at 64,546, 64,550. 
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actual effect on emissions.  In addition, failure to provide states with equal trading opportunities 

regardless of their chosen compliance method (rate or mass) could leave states with artificial 

incentives to elect rate-based systems, even though regional mass-based approaches can reduce 

emissions most efficiently.  These and other problems can be readily addressed by appropriate 

Agency guidance.  Accordingly, we propose a set of accounting rules concerning both REC and 

allowance trades that are consistent with the approach taken by California and upon which EPA 

could rely in order to prevent double-counting. 

 6. EPA should adopt mass-based emissions targets rather than rate-based 

targets.  Many of the problems with the Proposed Rule just discussed – inadequate incentives to 

preserve nuclear generation, the need for rules to govern the treatment of new gas plants in rate-

based states, the potential for double-counting due to the trading of RECs among rate-based 

states and between rate-based and mass-based states – could be avoided if EPA were to require 

states to meet emissions targets expressed in terms of the total mass of CO2 emitted rather than in 

terms of a rate.  Such mass-based targets allow emissions reductions to be achieved most 

efficiently and with the least regulatory complexity.  Further, the statute allows EPA to mandate 

a mass-based approach as the BSER.  Accordingly, the final rule should utilize EPA’s mass-

based emissions targets as the emission reduction goals upon which state plans will be evaluated, 

rather than the proposed rate-based targets.  At a minimum, EPA should employ a mass-based 

check when evaluating the adequacy of a state plan or compliance with a rate-based standard. 
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COMMENTS 

I. THE INTERIM GOALS ARE ACHIEVABLE, BUT EPA SHOULD PROVIDE A 
SAFE HARBOR FOR STATES THAT HARNESS EXISTING LEAST-COST 
ELECTRIC DISPATCH MECHANISMS TO CONTAIN COSTS AND MINIMIZE 
IMPACTS ON RETAIL ELECTRICITY CONSUMERS. 

EPA has proposed state-by-state emission goals that must be achieved, on average, over 

the interim compliance period from 2020 to 2029.  These interim goals can be achieved for a 

reasonable cost, while ensuring continued electric reliability, preserving the value of existing 

generation assets and minimizing impacts on electricity consumers.  As an additional option for 

compliance, EPA should explicitly allow states to comply with the interim goals by choosing to 

participate in a program – which we call “Smart System Dispatch” – that harnesses existing 

reliability-driven least-cost dispatch to shift generation to cleaner sources while ensuring 

reliability and protects consumers by placing a ceiling on compliance costs.  Under Smart 

System Dispatch, EPA would determine a uniform per-ton fee on CO2 emissions from power 

plants that would result in emissions reductions commensurate with EPA’s interim goals.  

Carbon-emitting generators in a state that opts into this program would include that carbon value 

as a cost of operating, and the state would be deemed to comply with its interim goals as long as 

it participates in Smart System Dispatch, regardless of its actual emissions and emissions rate.  

Of course, states would remain free to adopt other implementation mechanisms that would 

achieve their targets; however, a full compliance demonstration and interim compliance checks 

would be required. 

As noted, carbon-emitting power plants in states participating in Smart System Dispatch 

would account for the carbon fee when determining the amount for which they were willing to 
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sell their electricity.16  As a result, lower-emitting units would be relatively less expensive than 

higher-emitting units, all other factors being equal.  This price differential would in turn cause 

lower-emitting units to operate more frequently, and higher-emitting units to operate less.  

However, higher-emitting units would not be precluded from operating when they are economic, 

which would keep many of those plants available when needed to maintain reliability.  In 

addition, under the Smart System Dispatch program, the carbon fees could be directed to the 

load-serving entities that deliver electricity to retail customers, avoiding significant retail bill 

increases during the interim compliance period.17   

Recent modeling conducted by PJM indicates that a carbon fee sufficient to achieve the 

aggregate interim goals of the PJM states – $15 to $20 per ton – would increase retail electric 

bills by less than five percent if the fees were used for consumer relief.  Acting on a request by 

its member states, PJM modeled fifteen scenarios, some of which included extremely 

conservative assumptions (e.g., very high natural gas prices), for the years 2020, 2025, and 2029, 

bracketing the interim compliance period.  For each scenario, “[t]he approach results in 

satisfying the emission target with the least cost mix of resources to meet PJM load 

requirements.”18  PJM’s “load requirements” include a substantial “reserve margin,” that is, 

additional generation over and above PJM’s projections for peak electricity demand in order to 

ensure electric reliability.  While the carbon fee necessary to achieve EPA’s interim goals varies 

16 Just as EPA expresses the cost-effectiveness of other emissions reduction methods, the carbon fee 
would be expressed as an amount per ton of CO2 emitted, but would be assessed on each megawatt-hour 
of electricity sold, based on the carbon intensity of the generation source.  For example, if the carbon fee 
were set at $20 per ton, a coal plant with an emissions rate of 2,000 lb/MWh would add $20/MWh to the 
price at which it offers to sell its electricity (or, in a regulated market, the implicit price). 
17 There are any number of ways to allocate the revenue; the key is to properly implement the carbon 
price, thus reordering dispatch through existing price-based mechanisms. 
18 PJM Modeling at 33. 
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in each scenario, PJM’s modeling shows that the interim goals can be achieved, without 

threatening reliability, through a carbon fee comparable to the cost of other measures that EPA 

determined to be cost-effective, and well within the bounds of EPA’s estimated social cost of 

carbon.19  EPA could use similar modeling techniques to determine a uniform carbon fee 

sufficient to achieve emissions reductions commensurate with the Proposed Rule’s interim goals. 

Moreover modeling by PJM and other stakeholders shows that consumers would be 

protected from significant bill increases, as long as states applied carbon fees to retail rate relief.  

Retail consumers would experience a total increase of just one to five percent between 2020 and 

2029, far less than typical rate increases.  Smart System Dispatch would not only meet EPA’s 

interim emission goals; it would also answer the objections of those who urge EPA to postpone 

the reductions required by the Proposed Rule.  The program would function as a regional, 

market-based compliance plan without the complex interstate negotiations necessary to produce 

a multistate compliance plan.  Regional market-based programs offer lower total costs, fewer 

forced retirements, undisturbed grid management ensuring reliability, and, if carbon fees are 

redistributed to load-serving entities, minimized impact on retail electric bills.  Moreover, Smart 

System Dispatch would enhance the effectiveness of existing carbon reduction programs in 

California and the RGGI states by reducing leakage.  Thus, the interim goals proposed by EPA 

do not need to be relaxed or delayed, particularly if EPA offers states a safe harbor through 

participation in Smart System Dispatch. 

19 See NPRM, 79 Fed. Reg. 34,856-58; EPA, “Fact Sheet: Social Cost of Carbon” (Nov. 2013), available 
at http://www.epa.gov/climatechange/Downloads/EPAactivities/scc-fact-sheet.pdf.  
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A. EPA’s Proposed Interim Goals Are Reasonable. 
1. EPA’s Approach Reflects the Operation of the Electric System. 

Exelon supports EPA’s basic premise that the integrated electric generation, transmission, 

and distribution system itself plays an important role in determining the BSER.20  Electricity 

itself is a fungible commodity, and the lower 48 states are served by three interconnected electric 

grids through which electricity flows without regard to political boundaries.  Whether a 

particular generation unit operates at any given time depends upon whether the unit will be paid 

the price it requires to operate; if other plants in the same interconnected grid are willing to 

supply that electricity for a lower price, those will be dispatched instead.  As EPA has correctly 

explained, “[t]he fact that generation at one EGU can be substituted for generation at another 

allows operators to utilize their least-cost assets first, and hold their higher-cost assets in reserve, 

thereby assuring that the system achieves the objectives of providing reliable and least-cost 

electricity service.”21  To the extent that environmental regulations raise the cost of generation at 

higher-emitting facilities, they tend to shift generation away from those facilities toward lower-

emitting sources.  Thus, as EPA has recognized in CSAPR and other rules affecting the 

electricity sector, the most cost-effective approach to emissions reductions leverages the 

integrated nature of the electricity market to shift production from higher-emitting sources to 

lower-emitting sources.22   

Accordingly, it is appropriate for EPA to base standards of performance for affected 

sources on reductions that could be achieved from so-called “outside the fence” actions – that is, 

20 42 U.S.C. § 7411(a)(1); See also, e.g., 79 Fed. Reg. 34,836. 
21 EPA Legal Memorandum at 44. 
22 This effectively reverses current market distortions, where cleaner sources are often underbid by dirtier 
resources that are not required to internalize the cost of their emissions. 
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those that exploit the interconnected nature of the electric system as a whole – while, of course, 

giving states the flexibility to achieve those standards of performance through the policies of 

their choice.  Moreover, because of the limited potential for reductions from “inside the fence” 

actions, including modifications to existing fossil fuel-fired generation units or their fuels, EPA 

must look “outside the fence” to the electric system as a whole in order to achieve the 

meaningful reductions in carbon emissions from affected units that the Clean Air Act requires.23  

The BSER should not be handicapped by artificially restricting CO2 reduction potential to inside-

the-fence actions.  While the displacement of CO2 emissions by outside-the-fence options must 

be subject to verification, redispatch to lower-carbon resources, renewable energy and improved 

end-use energy efficiency undeniably have the potential to reduce CO2 emissions by reducing 

fossil generation. 

2. EPA’s Proposed Interim Goals Are Achievable and Should Not Be 
Relaxed. 

The proposed interim goals are derived using the same “building blocks” EPA used to 

determine the proposed final goals.  However, the interim goals reflect the reality that some 

emission reduction techniques must be deployed over a longer period of time than others.  

Therefore, the interim goals are based primarily on emission reductions from Building Block 1 

(heat rate improvements at coal plants) and Building Block 2 (redispatch of generation from coal 

plants to under-utilized NGCC plants), as well as preservation of some existing nuclear 

23 As numerous commenters noted during development of the Mercury and Air Toxics Standards 
(“MATS”), CSAPR, and other recent rulemakings, there is not a distinct line between “inside” and 
“outside” the fence actions in the electric sector.  All individual unit actions necessarily increase or 
decrease demand on other units, and all actions part of the BSER ultimately reduce emissions by affected 
sources.  See NPRM, 79 Fed. Reg. at 34,889 n.237.  In fact, “inside the fence” reductions based on heat-
rate improvements could paradoxically increase carbon emissions by making high-emitting generators 
relatively more efficient compared to lower-emitting alternatives, resulting in their more frequent 
dispatch.  
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generation, that EPA has determined can be accomplished between the rule’s finalization in 2015 

and the beginning of interim compliance in 2020.  Additional reductions from new renewable 

energy facilities and energy efficiency projects will be phased in over the course of the interim 

period, and the interim goals reflect the average of the achievable emissions rates for each of the 

interim years.  Thus, EPA proposed a ten-year averaging period for compliance with the interim 

goals to provide sufficient time for states to implement all of the reductions necessary to meet 

these goals.  The phase-in of Building Blocks 3 and 4 and the ten-year averaging period, not to 

mention the five years between finalization and the beginning of the compliance period, combine 

to provide the electric industry with a gradual “glide path” to the final goals. 

Nonetheless, the interim goals have been criticized as requiring too much, too soon.  In 

the Goal-Setting NODA, EPA discussed several categories of comments the Agency has 

received, including many aimed at weakening and delaying the interim goals, or eliminating 

them entirely.  Some commenters insist that additional natural gas and electric transmission 

capacity will be required before some NGCCs are able to achieve the higher capacity factors 

projected by EPA.24  Some commenters unabashedly exaggerate the suddenness with which 

emissions must be reduced to meet the interim goals, while others express concerns about the 

potential that state implementation measures will force coal-fired plants to retire.25   

To evaluate and address these concerns, EPA solicited comment on two alternative 

approaches to the interim goals which would delay some of the emission reductions attributed to 

Building Block 2 beyond 2020.  One approach would relax the interim goals by deferring some 

Building Block 2 reductions if states demonstrate that the infrastructure improvements necessary 

24 Goal-Setting NODA, 79 Fed. Reg. at 64,546, 64,548. 
25 Id. at 64,544, 64,546, 64,548-49.   
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to achieve those goals cannot be constructed by 2020.26  A second approach would be to delay 

some Building Block 2 reductions indefinitely based on a concept of “book life,” meaning that 

coal-fired plants might be allowed to continue to operate without emission reductions until their 

financial value is fully amortized.27  EPA should reject these approaches, which will lock in 

avoidable CO2 emissions.  

As a starting point, it is clear that significant reductions in CO2 emissions can be achieved 

by 2020 and sustained thereafter by maximizing the redispatch of coal-fired generation to 

existing NGCCs.  The recent PJM modeling proves as much and, as we discuss below, other 

modeling efforts have produced comparable results.  While concerns about electric or natural gas 

transmission capacity may be real in specific instances, these issues are not widespread and 

should not be used as an excuse to weaken or delay all interim reductions.  More importantly, 

these instances are already factored into the existing grid-management system on which Smart 

System Dispatch relies.  For example, if a NGCC plant becomes unavailable due to a natural gas 

curtailment, a different plant will be dispatched to take up its load, even if that plant is a higher-

cost, higher-emissions coal plant.  By relying on existing mechanisms of reliability-driven least-

cost dispatch, Smart System Dispatch would render moot the potential concerns raised by the 

North American Electric Reliability Corporation (“NERC”) with regard to resource adequacy 

and essential reliability services.  NERC’s preliminary qualitative analysis assumed that the 

Building Blocks were implemented literally, without regard to reliability-driven least-cost 

26 See id. at 64,548.   
27 See id. at 64,548-49.   
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dispatch across states, which necessarily would increase costs and reduce reliability margins 

beyond what would actually be expected to occur.28 

B. Smart System Dispatch Would Minimize Compliance Costs and Minimize 
Consumer Impacts While Reducing CO2 Emissions Commensurate with 
EPA’s Interim Goals. 
1. Smart System Dispatch Would Work in Harmony With Existing Grid 

Management Tools. 

Affecting the order of dispatch so that lower-carbon sources are more likely to operate 

before higher-carbon sources is a critical component of the BSER, as set forth in the Proposed 

Rule.  Currently, for example, many coal plants have lower variable costs than natural gas plants; 

as a result, coal plants tend to be dispatched first.  EPA suggests at least two alternatives by 

which a state could affect the order of dispatch.  States could either “impose limits on the hours 

of operation (or emissions) of individual [EGUs] over a given time period,” or “change the 

relative costs of generation for more carbon-intensive and less carbon-intensive generating units 

by imposing a cost on carbon emissions.”29  Smart System Dispatch is an example of the latter 

approach, and is thus a logical outgrowth of the Proposed Rule. 

States that choose the former approach will be required to impose operating permit 

constraints on individual plants, limiting hours of operation or setting emission caps in order to 

achieve their goals.  Such measures work against, not with, the system of reliability-driven least-

cost dispatch at the heart of the grid-management system.  Limits on operating hours or total 

emissions at a given power plant would reduce, or at least effectively cap, CO2 emissions from 

28 See North American Electric Reliability Corporation, “Potential Reliability Impacts of EPA’s Proposed 
Clean Power Plan: Initial Reliability Review” (Nov. 2014), available at 
http://www.nerc.com/pa/RAPA/ra/Reliability%20Assessments%20DL/Potential_Reliability_Impacts_of_
EPA_Proposed_CPP_Final.pdf (hereinafter “NERC Initial Reliability Review”).   
29 NPRM, 79 Fed. Reg. at 34,882.   
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that source, but would complicate dispatch decisions and could render the plant unavailable 

when it is needed most.  Instead, EPA should encourage states to leverage the nation’s existing 

system of reliability-driven least-cost electricity dispatch by adopting Smart System Dispatch.  In 

general, grid operators would find such a system much easier to navigate – and less potentially 

disruptive to the existing electricity markets – than the thicket of idiosyncratic state compliance 

schemes that could arise in response to states’ implementation of the final rule.   

 Any rule seeking to achieve cost-effective emissions reductions from the electricity 

sector must be designed to function in harmony with both restructured and traditionally regulated 

markets for electricity in which a plant’s cost of operation is the most critical factor in 

determining whether and when that plant runs.  As EPA recognizes, “[t]he nation’s EGUs are 

interconnected by transmission grids extending over large regions.  EGU owners and grid 

operators … use the flexibility provided by these interconnections to prioritize among available 

EGUs when deciding which units should be called upon … to increase or decrease generation in 

order to meet electricity demand at any point in time.”30  Because electricity demand varies, grid 

operators must “constantly respond[] to changes in demand and ‘re-dispatch[]’ to meet demand 

in the most reliable and cost-effective manner possible.”31 

 The order of dispatch is determined by a bidding process.  Each owner of an EGU 

submits a “bid” to the grid operator indicating the price at which it is willing to run its unit.  

Typically, the bid will be directly linked to the unit’s marginal operating cost, which includes 

30 Id. at 34,862.   
31 Id. 
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fuel, pollution controls, and the cost of pollution allowances or fees.  The grid operator then 

typically dispatches units in ascending cost order until demand is met.32 

 In the U.S., prior pollution control programs (for example, the Title IV program (Acid 

Rain Program), the NOx SIP Call, and Clean Air Interstate Rule) have achieved significant cost-

effective reductions by imposing a cost on pollution.  The same principle applies here.  Efficient 

NGCC plants emit carbon dioxide at a rate that is roughly 40 percent that of coal plants, and 

even single-cycle gas turbines and natural gas-fired steam plants have lower emissions rates than 

coal-fired plants.  Yet these gas plants tend to have higher operating costs, and thus bid higher 

and run less frequently than higher-emitting coal plants.  Smart System Dispatch would use a 

carbon fee to bridge this gap, achieving the “redispatch” envisioned by EPA in Building Block 2.  

The fee would be “factored directly into [the] EGUs’ variable costs, like the variable costs of 

operating pollution control devices,” and would “thereby [be] accounted for in least-cost 

economic dispatch decisions by grid operators.”33 

Smart System Dispatch would help to implement EPA’s other building blocks as well.  A 

carbon fee would incentivize the heat rate improvements envisioned by Building Block 1, 

because coal plants with lower CO2 emissions will be rewarded with lower carbon fees per 

megawatt-hour.  A fee would also aid the development of energy efficiency and renewable 

32 The price that a unit receives, however, is not necessarily equal to its bid.  Wholesale electricity 
markets operate on the principle of the “single market clearing price.” All generators are paid a price 
based on the bid of the last unit needed to meet demand.  This pricing scheme creates a powerful 
incentive to reduce operating costs, as units with lower operating costs can submit lower bids and be 
dispatched more frequently, and can earn larger profit margins (the difference between their costs of 
operation and the ultimate clearing price) when they are dispatched. 
33 NPRM, 79 Fed. Reg. at 34,862.  Data concerning each generator’s facility-specific emissions in 
generating electricity are already available. For example, PJM, the nation’s largest RTO, and MISO, the 
nation’s second largest RTO, currently participate in the “Generation Attribute Tracking System” 
(“GATS”) and the Midwest Renewable Energy Tracking System (“M-RETS”), which are capable of 
identifying the emission characteristics (including the facility-specific CO2 emissions rate) of each 
megawatt-hour delivered to the grid. See http://www.pjm-eis.com/ and http://www.mrets.org/. 
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generation and prevent the premature retirement of nuclear and hydropower plants, as envisioned 

by Building Blocks 3 and 4.  Moreover, if implemented regionally, Smart System Dispatch could 

address the concerns of some stakeholders that Building Block 2 “has little or no effect on 

certain states with large amounts of coal-fired generation and limited excess NGCC capacity,”34 

or on states with “little existing natural gas infrastructure” that otherwise “do not have the same 

opportunities to shift generation to lower-emitting NGCC units.”35  Lastly, a meaningful, longer-

term carbon price would incentivize the commercialization of novel technologies to drive further 

emission reductions in the sector. 

 The Proposed Rule recognizes the benefits of leveraging the existing regional bulk power 

system administered by grid operators to achieve emissions reductions.  Such “regional 

approaches,” the Proposed Rule notes, “may reduce costs and strengthen the reliability of the 

electricity grid.”36  As EPA acknowledges, emissions reductions can be achieved more 

efficiently, and with greater net benefits, if they are pursued through a coordinated regional 

approach rather than a state-by-state approach.37   

2. Smart System Dispatch Would Contain Compliance Costs, Achieving the 
Interim Goals at a Reasonable Carbon Fee. 

As noted above, PJM has released preliminary results from a modeling effort requested 

by PJM states.38  PJM considered fifteen scenarios representing a range of assumptions in the 

context of regional rate-based as well as regional and state-by-state mass-based compliance 

34 Goal-Setting NODA, 79 Fed. Reg. at 64,551. 
35 Id. at 64,550. 
36 NPRM, 79 Fed. Reg. at 34,899.    
37 Id. at 34,840.   
38 Organization of PJM States, Inc., Letter from L. Ann McCabe to Terry Boston, PJM (Sept. 2, 2014) 
available at http://www.pjm.com/~/media/committees-groups/committees/mc/20141117-
webinar/20141117-item-03-carbon-rule-analysis-opsi-request.ashx. 

28 

                                                 



programs for 2020, 2025 and 2029.39  PJM extracted several values, including implied carbon 

price, total production costs, and likelihood of retirements.  Qualitatively, PJM found that 

regional mass-based systems had lower production costs, lower carbon prices, and fewer units at 

risk of retirement than rate-based systems.40  PJM found implied carbon prices of $20 or less to 

be sufficient for compliance with interim goals in all but a handful of the most conservative 

scenarios, as averaged over the three modeled years.41  PJM continues to refine its modeling and 

may produce additional results. 

A number of other modeling efforts suggest similar carbon fees would achieve the 

proposed interim goals.  ERCOT found that EPA’s interim and final goals would be achieved by 

a carbon fee of no more than $25 per ton.42  Similar carbon fees have also been proposed by 

environmental groups and other utilities.43  While EPA must ultimately determine the uniform 

39 PJM Modeling at 22-23.  PJM has not yet completed analysis of state-by-state rate-based systems given 
their complexity. 
40 Id. at 43, 44, 58. 
41 Id. at 26. 
42 ERCOT Modeling at 1. 
43 The Clean Air Task Force published an analysis by the Northbridge Group prior to publication of the 
Proposed Rule suggesting that a carbon price of $20 per ton of CO2 emissions (if a price is put on 
emissions from coal-fired plants only) or $34 per ton of CO2 emissions (if a price is put on emissions 
from all fossil fuel-fired plants) would achieve substantial reductions in CO2 emissions, largely from re-
dispatch to lower-emitting existing gas-fired plants.  See Clean Air Task Force, “Power Switch: An 
Effective, Affordable Approach to Reducing Carbon Pollution from Existing Fossil-Fueled Power 
Plants,” at 6 (Feb. 2014), available at http://www.catf.us/resources/publications/files/Power_Switch.pdf; 
Bruce Phillips, The NorthBridge Group, “Alternative Approaches for Regulating Greenhouse Gas 
Emissions from Existing Power Plants under the Clean Air Act: Practical Pathways to Meaningful 
Reductions,” at 2-3 (Feb. 27, 2014) (“Northbridge CATF Report”), available at 
http://www.catf.us/resources/publications/files/NorthBridge_111d_Options.pdf.  See also A. Chang, J. 
Weiss, Y. Yang, “A Market-based Regional Approach to Valuing and Reducing GHG Emissions from 
Power Sector” (April 2014) (proposing a carbon fee-based approach with a carbon fee ranging from $5 to 
$25 per ton during the interim period), available at 
http://www.brattle.com/system/publications/pdfs/000/005/003/original/A_Market-
based_Regional_Approach_to_Valuing_and_Reducing_GHG_Emissions_from_Power_Sector_Chang_W
eiss_Yang_Apr_2014.pdf. 
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carbon fee adequate to qualify for the safe harbor, there is much evidence that a fee of about $20 

per ton would be sufficient.44  Such a fee would be comparable to the cost of measures that EPA 

has determined to be cost-effective, and far less than the estimated social cost of carbon.45  A 

uniform carbon fee of about $20 per ton would also protect ongoing CO2 emissions reductions 

from existing mass-based programs in California and the nine RGGI states.  These states have 

adopted allowance auction systems with minimum or “reserve” allowance prices that function as 

a minimum carbon fee.  California’s program increases the reserve price each year; the reserve 

price will exceed $20 per ton by 2024.46  RGGI’s reserve prices are lower, but RGGI allowance 

prices are expected to be approximately $10 per ton by 2020 even without the Proposed Rule, 

with prices increasing as the number of allowances is reduced.47  These existing CO2 reduction 

44  One Bloomberg study concluded that a carbon price of $10 per ton applied uniformly across the 
country would be sufficient to bring power-sector GHG emissions below the 23 percent below 2005 
levels by 2020 estimated as a result of the Proposed Rule, and that a price of $25 per ton would bring 
emissions 25 percent below 2005 levels by 2030.  William Nelson and Colleen Regan, Bloomberg New 
Energy Finance, “EPA Clean Power Plan – tons of details, mass confusion,” at 11 (June 9, 2014), 
available at 
http://www.midwesterngovernors.org/IEE/2014/ConferenceCalls/June/Presentations/Bloomberg.pdf. 
45 EPA would, of course, perform their own modeling in order to determine the necessary fee that would 
be sufficient to achieve the interim goals.  However, EPA should revise the model to include more 
realistic assumptions regarding natural gas prices.  When developing the Proposed Rule, EPA assumed 
that gas prices will rise to $6/MMBtu in 2020.  That is a gross overestimate and should be revised.  
Natural gas futures for 2020 are currently trading at less than $4.50/MMBtu.  Futures market prices 
reflect the actual price at which market participants will buy and sell gas in any given year, and therefore 
EPA should use these actual market prices in modeling rather than a projection. 
46 California increases its reserve price by five percent plus the rate of inflation annually.  Cal. Code Regs. 
Title 17 § 95911(c)(3)(A).  The price stood at $11.34 in 2014.  California Cap-and-Trade Program and 
Québec Cap-and-Trade System, 2014 Annual Auction Reserve Price Notice Issued on September 19, 
2014, available at 
http://www.arb.ca.gov/cc/capandtrade/auction/2014_annual_reserve_price_notice_joint_auction_update.p
df.  Assuming a one percent inflation rate, the reserve price will be $16.08 per ton in 2020 and will 
exceed $20 per ton by 2024. 
47 See RGGI States’ Comments on Proposed Carbon Pollution Emissions Guidelines for Existing 
Stationary Sources: Electric Utility Generating Units, Docket ID No. EPA-HQ-OAR-2013-0602-22395 
(Nov. 5, 2014) at 3-4 (hereinafter, “RGGI States’ Comments”).  The RGGI states distribute allowances by 
auction with a reserve price.  If the modeled emissions cap is too high, the reserve price acts like the fee 
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programs, combined with the modeling exercises performed in response to EPA’s Proposed 

Rule, amply demonstrate that the interim goals can be achieved through Smart System Dispatch. 

Because California and the RGGI states impose a price on carbon emissions (in the form 

of an allowance cost rather than a carbon fee), and the states around them do not, these programs 

are vulnerable to leakage.  Leakage describes the shift of electric generation – and the emissions 

from that generation – to states outside these programs when the cost of generation within the 

program states rises to account for the carbon price.  For example, Maryland is a RGGI state in 

PJM.  The cost of fossil generation is higher in Maryland to account for the cost of allowances, 

which makes fossil generation in other non-RGGI PJM states relatively less expensive.  

Generation shifts to fossil power plants in the non-RGGI states, which therefore run more and 

emit more CO2.  Thus, while the carbon price does produce a dispatch switch, it is not always the 

switch intended.  Rather than switching dispatch from higher-emitting to lower-emitting sources 

within RGGI, the price drives some generation out of RGGI without any net reduction in 

emissions, and potentially increasing total emissions. 

Smart System Dispatch will reduce leakage from existing state carbon programs by 

increasing the number of states that put a price on carbon emissions.  Even if the carbon fee 

determined by EPA is lower than allowance prices in California and RGGI, there will be far less 

leakage than there is now, with no carbon price in any other state.48  Moreover, once EPA’s final 

rule takes effect and all states must control CO2 emissions, the leakage phenomenon could have 

proposed here.  In fact, this occurred in the early years of the program.  The RGGI states initially 
underestimated potential emissions reductions, so that the cap became non-constraining.  The reserve 
price, not the cap, drove emissions reductions attributable to RGGI.  See RGGI 2012 Program Review, 
available at http://www.rggi.org/design/program-review.   
48 The converse is also true: even if the carbon fee determined by EPA is higher than allowance prices in 
these programs, the leakage from Smart System Dispatch states would be smaller than now exists in 
California and RGGI. 
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a positive effect.  Fossil generation units in states that do not participate in Smart System 

Dispatch or otherwise impose a price on CO2 emissions will tend to run more, making it more 

challenging for the state to meet its emission goals.  In such a case, the safe harbor that Exelon 

proposes will be even more attractive to states that would otherwise receive the generation 

demand “leaked” from states adopting Smart System Dispatch.  

Ultimately, all fossil generators will incur some compliance cost that will be reflected in 

their cost of generation, and the problem of leakage will diminish or disappear entirely.  While 

there may be differences in costs between states, if the rule is appropriately structured, these 

differences will be small and variable, and more related to the state-by-state disparities in the 

emission rates imposed by rule than to Smart System Dispatch or any other carbon price system.  

The efficacy of Smart System Dispatch will not be undermined by leakage during the interim 

compliance period, as long as EPA ensures that the implementation plans of non-participating 

states will result in compliance with those states’ interim emissions rate goals.  

Finally, the efficacy of Smart System Dispatch is not limited to regional wholesale 

markets served by ISOs and RTOs.  Vertically-integrated utilities similarly determine least-cost 

dispatch among their generation sources.  A single utility dispatching multiple generation 

sources to serve the load of its retail customers could employ Smart System Dispatch simply by 

reflecting a carbon fee in the dispatch cost of each source, taking that fee into account in its 

dispatch decision exactly as an RTO would.  In this circumstance, the generator and the load-

serving entity are the same; the carbon fee would be internal to the utility, and there would be no 

need to redistribute the fee through a third party. 
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3. Smart System Dispatch Would Minimize Consumer Impacts if States 
Direct Carbon Fees to Retail Electric Bill Relief. 

A carbon fee unavoidably affects wholesale electricity prices that are paid by the load-

serving entities that deliver electricity to retail customers.  However, under Smart System 

Dispatch, the carbon fees collected from generators could be redistributed to the load-serving 

entities and used to mitigate bill impacts.  Many RGGI states employ a similar mechanism in 

which they apply revenues from the auction to consumer rate relief and other strategic energy 

purposes.49  In its modeling, PJM calculated implied carbon prices, but did not release any 

information on the impact of those carbon prices on retail rates, with or without redistribution of 

carbon fees for retail electric bill relief.  Interpolating from the materials released by PJM, we 

believe that this redistribution could eliminate at least 80 percent of the retail price impact of the 

carbon fee, limiting retail electricity rate increases to one to two percent.50  Another study on 

behalf of the Clean Air Task Force found that with a carbon fee of $34 per ton – much higher 

than the carbon prices implied in nearly every PJM scenario – retail electric bill increases would 

be less than five percent if carbon fees were applied to retail bill relief programs.51 

To put such an increase in perspective, it should be considered in both absolute and 

relative terms.  Smart System Dispatch involves a single carbon price prevailing for the ten-year 

interim compliance period.  The incremental retail cost increase would be between two and five 

49 Modeling conducted by the RGGI states has demonstrated that this approach has driven economic 
growth, yielding increases in both jobs and gross state domestic products.  Thus, modeling predicted that 
the lower 91 million ton cap ultimately selected by the RGGI states will drive more economic growth 
than a higher cap would have.  REMI Economic Impact Analysis Assumptions and Results (June 3, 
2013), available at 
http://www.rggi.org/docs/ProgramReview/REMI%2091%20Cap%20Bank%20MR_2013_06_03.pdf. 
50 PJM has not yet made available detailed spreadsheets containing its data.  These will likely be released 
after the comment deadline, and may provide additional insight into retail impacts. 
51 Northbridge CATF Report at 28 (finding retail bill increases of 4.1 percent at carbon price of $34 per 
metric ton). 
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percent total for the entire ten-year interim period.  Compared to typical electric rate increases, 

the increase due to Smart System Dispatch would be negligible.52  The average retail rate 

increase in the United States in the decade between 2003 and 2013 was 35 percent.53  This trend 

continued with an average residential rate increase of 3.2 percent between 2013 and 2014 

alone.54    

Ideally, the redistribution would occur at the level of RTOs and ISOs that administer 

regional markets in which wholesale electricity is sold by generators (at a price that would 

include the carbon fee) and purchased by load-serving entities.  Carbon fees could be withheld 

from generator payments and redistributed to load-serving entities in proportion to load.  This 

redistribution, which must be authorized by the states participating in Smart System Dispatch, 

could be accomplished either pursuant to a tariff approved by the Federal Energy Regulatory 

Commission (“FERC”) or through an unregulated RTO affiliate.55 

4. EPA Should Deem States Adopting Smart System Dispatch to Have 
Complied With Their Interim Goals. 

 Regional, market-based incentives to control pollution are the most economically 

efficient means to achieve interim goals, but there are still some uncertainties.  Dispatch 

decisions can be influenced by unanticipated generation or transmission outages, unusual 

52 Based on rate case data from the past year, the average rate increase granted to utilities in rate cases was 
about 5 percent of revenues, even higher than the 3.2 percent national average for all utilities. 
53 Energy Information Administration, Electricity Data Browser Pre-Generated Report 5.6 Average Retail 
Price of Electricity to Ultimate Customers by End-Use Sector, by State (comparing All Sector rates from 
2003 and 2013), available at http://www.eia.gov/electricity/data/browser/. 
54 Energy Information Administration, “Today in Energy: Residential electricity prices are rising” (Sept. 
2, 2014), available at http://www.eia.gov/todayinenergy/detail.cfm?id=17791.  Based on rate case data 
from the past year, the average rate increase granted to utilities in rate cases was about 5 percent of 
revenues, even higher than the 3.2 percent national average for all utilities. 
55 Each RTO uses an independent (though sometimes affiliated) firm to collect and track data, process 
transactions and perform other functions outside the responsibilities of the RTO itself.  For example, in 
PJM these functions are served by PJM Environmental Information Systems. 
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weather events, and changing fuel prices, all of which can shift CO2 emissions unexpectedly 

between states in a market-based dispatch system.  These uncertainties could lead states to 

pursue rate-based compliance schemes relying on facility-specific operational limits or emission 

caps, which could appear to be a more predictable means to meet their goals despite their 

cumbersome inefficiency and the potential risks to electric reliability.  However, the overall 

carbon reductions related to such rate-based systems are much less certain than with mass-based 

and/or price-based approaches.  Therefore, EPA should encourage states to adopt a more 

efficient regional market-based approach, by providing a safe harbor from the interim goals for 

states that participate in Smart System Dispatch.  Once EPA identifies the minimum carbon fee 

sufficient to achieve cost-effective emissions reductions, states adopting Smart System Dispatch 

should be deemed to comply with their interim goals, regardless of their actual emissions or 

emissions rate during the interim period. 

While EPA’s Proposed Rule is certainly broad enough to accommodate a carbon fee as a 

means of compliance, it is critical that EPA’s final rule provide explicitly that states that 

participate in Smart System Dispatch will be deemed to comply with their interim goals for as 

long as they impose the fee.  Giving states the option to choose this safe harbor would overcome 

any reasonable argument that the interim goals are not achievable.  It would result in significant 

CO2 reductions beginning in 2020, and relieve states of the risk that short-term actions might 

produce unexpected adverse consequences for reliability or compliance.  Moreover, states opting 

for the safe harbor would then be free to focus on developing a long-term plan to achieve final 

emission goals by 2030. 

As EPA recognizes, a regional approach would be more efficient than a state-by-state 

approach, and would lead to greater net benefits.  As the Proposed Rule notes, “[s]pecifically in 
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the area of pollution control, state governments and the federal government have repeatedly 

taken advantage of the integrated nature of the electricity system when designing programs to 

allow the industry to meet the pollution control objectives in a least-cost manner.  Examples 

include several cap-and-trade programs to reduce national or regional emissions of SO2 and 

NOx.”56  These programs, the Proposed Rule correctly explains, were “designed to take 

advantage of the fact that in an integrated electricity system, some EGUs can reduce emissions at 

lower costs than others, and that by allowing the industry to determine through market 

mechanisms which EGUs to control and which to leave uncontrolled, and which EGUs to 

potentially operate more and which to potentially operate less, overall compliance costs can be 

reduced.”57 

Indeed, a regional carbon price, potentially coupled with other measures to encourage 

longer-term investment in the other building blocks, would likely represent the most cost-

effective way reliably to achieve the interim as well as the final goals.  By requiring a constant, 

uniform carbon adder, a state would be taking steps to preserve its existing cost-effective nuclear 

and renewable capacity and to create incentives to invest in new NGCCs and natural gas 

infrastructure, as well as new zero-emissions generation capacity, energy efficiency, and other 

measures to reduce CO2 emissions.  Of course, the carbon price would need to be sufficient to 

produce emission reductions commensurate with EPA’s interim goals.  As noted above, ample 

evidence suggests that a price of about $20 per ton would be adequate to achieve the interim 

goals.   

56 NPRM, 79 Fed. Reg. at 34,880.   
57 Id. 

36 

                                                 



While the core notion of Smart System Dispatch is straightforward, the program could 

accommodate a number of variations that could make it more attractive.  For example, some 

states might be able to achieve the interim goals at a carbon fee significantly lower than the 

uniform carbon fee determined by EPA.  Such states would have a disincentive to participate in 

Smart System Dispatch, and would likely submit individual implementation plans.  In order to 

promote regional approaches, EPA could consider extending the safe harbor at a lower carbon 

fee to states that demonstrate that EPA’s uniform carbon fee would reduce emissions more than 

10 percent (or some other margin) below the state’s emission goals.  Similarly, EPA could also 

extend safe harbor protection to states that impose a lower carbon fee before 2020 if those states 

can demonstrate that the lower fee will produce equivalent emission reductions over a longer 

period than EPA’s higher fee during the interim compliance period.  Exelon encourages EPA not 

only to adopt a Smart System Dispatch safe harbor in the final rule, but to exercise its discretion 

to extend safe harbor treatment to other thoroughly documented proposals that meet the spirit of 

Smart System Dispatch. 

C. A Safe Harbor for Smart System Dispatch Would Contain Costs, Minimize 
Consumer Impacts, Preserve Reliability and Address the Other Principal 
Concerns Raised in Opposition to the Interim Goals. 

Smart System Dispatch would have a variety of benefits in addition to achieving 

emissions reductions in the most cost-effective manner.  First, Smart System Dispatch will 

provide cost-containment certainty for states, placing a ceiling on compliance costs and 

protecting consumers from large, rapid rate increases due to the Clean Power Plan.  Moreover, 

states could enjoy the advantages of coordinated regional action without negotiating 

comprehensive interstate compliance agreements – a complex process that might take years to 

complete.  Instead, they could rely on existing resources and existing market structures to reduce 
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emissions during the interim compliance period, with a minimum of disruption to the existing 

grid management system.   

Second, states would enjoy the certainty of knowing that, so long as they continued to 

participate in the program, they would be deemed compliant with their interim goals, without 

needing to build a new emissions reduction program from the ground up before 2020.  As EPA’s 

Goal-Setting NODA recognizes, stakeholders have expressed concern that the Proposed Rule 

demands certain states to make what they characterize as too many reductions in carbon 

emissions too soon, and have suggested that a less demanding route to compliance is needed.58  

Some commenters suggest that EPA should require no reductions at all until 2030.59  Instead, 

Smart System Dispatch would provide a glide path that will capture the reductions available at a 

reasonable cost during the interim period.  Having met their interim compliance goals by virtue 

of participating in the program, states could begin focusing now on devising the additional 

strategies and programs necessary to meet final compliance goals.  States would still retain the 

flexibility to withdraw from Smart System Dispatch, or not to participate at all, if they prefer to 

demonstrate interim compliance through other means.  

Third, Smart System Dispatch would obviate any concern that compliance with interim 

goals – for example, through placing run-time limitations on the operations of higher-emitting 

plants – would adversely affect electric reliability.  Grid operators’ planning and dispatch 

58 Goal-Setting NODA, 79 Fed. Reg. at 64,548. 
59 See, e.g., NRG Energy, “Glide Paths instead of Cliffs: Greater Emissions Reductions at Lower Cost,” 
Docket ID No. EPA-HQ-OAR-2013-0602-17281 at 9 (“EPA should simply set 2030 emission goals and 
allow each state to determine the appropriate emission reduction trajectory to reach those goals. . . .”); 
Coalition for Innovative Climate Solutions, “Preliminary Comments by the Coalition for Innovative 
Climate Solutions on EPA’s Proposed Interim Goals,” Docket ID No. EPA-HQ-OAR-2013-0602-11216 
at 1 (“CICS urges EPA to eliminate the proposed interim goals and, instead, allow states to determine a 
graduated compliance path to reach their final goals in 2030.”).   
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decisions already take into account the availability of gas and electric transmission infrastructure, 

issues raised by EPA and NERC.60  More importantly, Smart System Dispatch speaks in the 

lingua franca of grid management: price.  The carbon fee is just another cost included in 

operators’ bids that grid operators are well-equipped to address through dispatch and reliability 

planning.  Under Smart System Dispatch, grid operators would continue to manage the Bulk 

Power System in the same way and with the same tools that have proven so effective. 

Smart System Dispatch would ensure that when higher-emitting plants are needed for 

electric reliability, the market will keep them online.  Owners of existing coal-fired generation in 

participating states would have planning certainty for the length of the interim period, and could 

choose whether additional plant investments, such as improvements to the heat rate, are 

economic.  However, if the higher-emitting plants are not needed for electric reliability, they will 

operate less frequently.   

Fourth, Smart System Dispatch would create the market signals necessary to spur 

investment in new clean generation resources and to retain existing clean resources.  To the 

extent that the cost of carbon emissions is appropriately reflected in market signals, this approach 

would help to mitigate the economic pressures faced by existing nuclear and hydroelectric plants, 

and thereby help to prevent the early retirement of those plants.  It would also make investment 

in nuclear uprates, additional renewable generation, and energy efficiency more profitable.  

Thus, although Smart System Dispatch is primarily aimed at affecting the order of dispatch, the 

program would drive long-term investment in all forms of lower-carbon generation as well as 

carbon capture and sequestration (“CCS”).  

60 NODA, 79 Fed. Reg. at 64,546; NERC Initial Reliability Review at 10. 
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Finally, as emphasized above, Smart System Dispatch could largely offset any bill 

increases that retail customers might otherwise experience.  The carbon fees collected could be 

redistributed to the load-serving entities that purchase electricity on the wholesale market.  The 

redistributed fees could then be used for retail bill relief, to support investment in energy 

efficiency or clean demand response programs, or for some other mechanism to reduce total 

costs for consumers. 

In sum, the emissions reductions achieved by Smart System Dispatch would establish a 

stable base on which states could layer other emission reduction measures they must adopt to 

achieve the final emission goals effective in 2030.  States would have a clear path to comply with 

the interim goals without risking the potential harm to the electric system that might result from 

dozens of hastily conceived state limitations intended to force in-state emission reductions.  And 

these reductions will remain stable even as states implement additional emission reduction 

measures to achieve compliance with the final goals. 

II. EPA MUST REVISE THE TREATMENT OF EXISTING NUCLEAR 
GENERATION. 

EPA was correct to include consideration of nuclear generation in the Proposed Rule.  As 

EPA Administrator McCarthy explained to the Senate Environment and Public Works 

Committee, “[n]uclear energy is a zero-emitting carbon energy generating technology and for 

that reason we have actually gone to great lengths in this proposal to make sure states are aware 

of that and that nuclear energy is factored into the standard-setting process.”61  Nevertheless, for 

the reasons discussed below, the targets for existing nuclear generation in the Proposed Rule do 

61 Hearing before the Senate Environment and Public Works Committee, July 23, 2014, available at 
http://www.c-span.org/video/?320607-1/hearing-epa-power-plant-standards. 
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not go far enough and must be revised to ensure that states have the incentive to take the 

necessary steps to preserve the nation’s existing nuclear fleet from early retirement.  Retaining 

the existing nuclear fleet is vital to meeting carbon reduction goals. 

A. Nuclear Facilities Are the Largest and Most Reliable Source of Carbon-Free 
Electricity. 

Electricity generation accounts for nearly 40 percent of U.S. carbon emissions.  However, 

existing nuclear power plants, which produce 19 percent of the nation’s electricity, emit no 

carbon dioxide and are among the cleanest sources of electricity available.  In 2013, nuclear 

power plants provided more than 63 percent of our carbon-free electricity (see Figure 2).  

Figure 2.  U.S. Carbon-Free Electricity Sources, 2013 

 

Source: EIA Electric Power Monthly 

 

Reliance on nuclear generation varies significantly from state to state, but in a number of states, 

more than 90 percent of the emission-free generation is nuclear (see Figure 3). 
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Figure 3.  U.S. Emission-Free Generation, 2013 

 
Source: EIA62 

Nuclear facilities are critical to the reliability of the electric grid because they operate 

continuously and entirely independent of weather conditions.  To cite one example:  the deep 

freeze brought on by the polar vortex in January 2014 resulted in more than 35,000 megawatts of 

outages.  In the eastern part of the U.S. and Texas, natural gas plants accounted for 55 percent of 

these outages.  Nuclear units accounted for only three percent of forced outages – despite making 

up 12 percent of total capacity – and were least affected by the weather conditions, operating at 

62 A table showing the data underlying this chart is included in an Appendix to these comments. 
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90 percent capacity through the polar vortex event.63  In contrast to natural gas plants, which 

receive their fuel supply through a gas pipeline system that may be constrained under certain 

circumstances, nuclear facilities have their fuel on-site.64  In contrast to wind or solar power, 

nuclear facilities continue to generate electricity at all times of day and in all weather conditions.  

The ability to rely on nuclear power in all circumstances will become increasingly important as 

the nation’s electricity system becomes less reliant on coal, and more reliant on gas pipelines and 

on renewable technologies that are weather-dependent. 

B. Nuclear Facilities Are at Risk of Premature Retirement. 
Despite generating large amounts of clean energy and playing a vital role in grid 

reliability, nuclear facilities across the country are at risk for premature retirement – a prospect 

that Terry Boston, President and Chief Executive Officer of PJM, described as “unthinkable.”65  

Approximately half of the nation’s existing nuclear units are merchant generators in states with 

competitive electricity markets, in which wholesale prices are set by generators’ bids.  Nuclear 

plants have largely fixed costs and cannot vary their output in response to market signals.  Nor 

can they even affect the market price for generation – because nuclear facilities must run all of 

the time, they must accept the lowest market-clearing price offered by other generators.  Unless 

wholesale electricity prices (and capacity prices in RTOs that have capacity markets) are high 

enough to allow the nuclear plants to cover their costs, they will retire.    

63 North American Electric Reliability Corp., “Polar Vortex Review” (Sept. 2014) at 13, 32, available at 
http://www.nerc.com/pa/rrm/January%202014%20Polar%20Vortex%20Review/Polar_Vortex_Review_2
9_Sept_2014_Final.pdf. 
64 Natural gas availability can also constrain the operation of coal plants, which often require natural gas 
as a startup fuel.   
65 Martin LaMonica, “For Some Utility Execs, EPA Carbon Rules Are Only One Worry in a Changing 
Business,” The Energy Collective (June 9, 2014), available at http://theenergycollective.com/martin-
lamonica/395541/some-utility-execs-epa-carbon-rules-are-only-one-worry-changing-business. 
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Against this background, nuclear units’ market-based revenues have recently been 

insufficient for a number of reasons, threatening the economic viability of a significant fraction 

of the nation’s nuclear fleet.  EPA recognized this threat in the Proposed Rule, stating that “a 

host of factors – increasing fixed operation and maintenance costs, relatively low wholesale 

electricity prices, and additional capital investment associated with ensuring plant security and 

emergency preparedness – have altered the outlook for the U.S. nuclear fleet in recent years.”66  

Specifically, as EPA noted, lower natural gas prices have reduced wholesale electricity prices 

and thereby made it more difficult for nuclear plant owners to recover their fixed costs or to 

make new capital investments, such as those needed to meet new safety requirements adopted 

after the 2011 accident at Fukushima Daiichi Nuclear Plant in Japan.   

The economic pressure on nuclear units has been exacerbated by subsidized wind power, 

which has placed further downward pressure on wholesale electricity prices.  Subsidies allow 

wind generators to remain profitable even when they pay to put their electricity onto the grid; 

these units can therefore bid a negative price into the electricity markets yet still make money.  

On breezy nights, the market-clearing price of electricity has become negative in locations where 

there is insufficient transmission to relieve the local area of excess electricity production.67  

Nuclear plants in those areas cannot cycle down their output during such times, and therefore 

have no choice but to run and incur substantial losses during those hours.  Thus, subsidies to 

encourage wind end up displacing nuclear generation, to no carbon benefit.  In other words, 

66 NPRM, 79 Fed. Reg. at 34,871. 
67 Frank Huntowski, Aaron Patterson, and Michael Schnitzer, “Negative Electricity Prices and the 
Production Tax Credit:  Why wind producers can pay us to take their power – and why that is a bad 
thing,” The NorthBridge Group (September 10, 2012), available at 
http://www.nbgroup.com/publications/Negative_Electricity_Prices_and_the_Production_Tax_Credit.pdf. 
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policies intended to support renewable resources that are carbon-free have had unintended and 

deleterious consequences for nuclear power, by far the largest carbon-free resource.   

 In part because of these factors, the U.S. has recently lost two viable nuclear plants: the 

Kewaunee power station in Wisconsin, and the Vermont Yankee nuclear unit in Vermont, which 

is set to close at the end of 2014.  When Dominion announced in October 2012 that it would be 

closing the Kewaunee plant, it stated that the decision was “based purely on economics.”68  

Likewise, Entergy’s August 2013 announcement regarding the closure of Vermont Yankee cited 

“sustained low power prices, high cost structure and wholesale electricity market design flaws” 

that result in “artificially low energy and capacity prices” that “do not provide adequate 

compensation to merchant nuclear plants for the fuel diversity benefits they provide.”69   

 Currently, Exelon is evaluating the continued economic viability of four nuclear stations 

– Byron, Quad Cities, and Clinton in Illinois; and Ginna in New York.  Byron and Quad Cities 

are located in the PJM region, but were not selected in the last PJM capacity auction.  Clinton is 

located in the Midcontinent ISO (“MISO”), which has no forward capacity market.  With respect 

to Ginna, Exelon has certified to the New York Public Service Commission that it expects that 

revenues from the sale of energy and capacity in the New York ISO will not be sufficient to 

cover the costs of continued operation.  If any of these stations were to retire, it would be for 

purely economic reasons.  The current operating licenses for these plants do not expire until 2024 

68 Dominion News, “Dominion to Close, Decommission Kewaunee Power Station,” Oct. 22, 2012, 
available at http://dom.mediaroom.com/2012-10-22-Dominion-To-Close-Decommission-Kewaunee-
Power-Station.  
69 Entergy news release, “Entergy to Close, Decommission Vermont Yankee,” August 27, 2013, available 
at http://www.entergy.com/news_room/newsrelease.aspx?NR_ID=2769. 
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for Byron at the earliest, and as late as 2032 for Quad Cities.  Collectively, these plants generate 

48,295 gigawatt-hours (“GWh”) and avoid 30.7 million metric tons of CO2 emissions annually.70   

Previously, Exelon announced the retirement of Oyster Creek in New Jersey, effective in 

2019.  Exelon made that decision for economic reasons as well – the plant’s operating license 

does not expire until 2029, but wholesale electricity prices did not support the construction of 

new cooling towers that the State of New Jersey required for Clean Water Act compliance.  As a 

result, New Jersey will lose 5,102 GWh of carbon-free generation – eight percent of the state’s 

total annual electricity generation.    

Although the Proposed Rule recognizes the economic pressures faced by the existing 

nuclear fleet, the proxy used by EPA to estimate the quantity of nuclear generation that is at risk 

of premature retirement is a significant underestimate.71  Relying on national projections from 

the Energy Information Administration (“EIA”), EPA estimated that six percent of the nation’s 

nuclear capacity is at risk of premature retirement.72  Exelon, however, has used industry analyst 

data and its own modeling to examine the economics of the nation’s 27 nuclear plants operating 

in competitive markets.73  As indicated in the chart below, Exelon has determined that no fewer 

than 13 of the 27 nuclear plants in competitive markets are expected to have revenue shortfalls in 

2015 (see Figure 4).74  All of these plants are thus at risk of retirement.  If revenues continue to 

70 Avoided emissions are calculated based on a region-specific emissions factor developed from EIA 
Outlook 2013: 1,509 lb/MWh for the three Illinois plants, and 472 lb/MWh for Ginna. 
71 Among other problems discussed in the text above, the risk of early retirement fluctuates with factors 
such as the price of natural gas, which has come down since the forecast relied upon by EPA. 
72 NPRM, 79 Fed. Reg. at 34,871.   
73 Exelon and EPA both use versions of ICF’s Integrated Planning Model (“IPM”) to predict industry 
response to price changes. 
74 Exelon Corporation, “2013 Corporate Sustainability Report,” at 21, available at 
http://www.exeloncorp.com/environment/strategy/Pages/overview.aspx.  
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fall due to low gas prices or an expansion of subsidized wind generation, an even greater number 

of nuclear plants may be endangered.   

Figure 4.  Nuclear Retirement Candidates in Competitive Markets 

 

Moreover, the Proposed Rule has a potential, paradoxically, to increase the financial 

pressure on existing nuclear plants.  Currently, NGCCs have higher variable costs than coal 

units, nuclear units, or renewables.  Electricity prices, therefore, tend to reflect the marginal costs 

faced by NGCCs, whose bids in competitive markets set the price paid to all generators.  The 

Proposed Rule envisions that states will achieve EPA’s emissions goals partly by shifting 

dispatch from existing coal plants to NGCCs.  A rate-based state that does not adopt Smart 

System Dispatch could seek to encourage this sort of redispatch by artificially increasing the 

marginal cost of higher-emitting generators (like coal plants) while reducing the marginal cost of 

lower-emitting generators (like NGCCs).  For instance, the rate-based state might adopt an 
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emissions credit or rate-trading program that taxes higher-emitting fossil fuel plants and 

subsidizes lower-emitting fossil fuel plants.  As a result of such a subsidy, an NGCC would be 

able to sell electricity for less than its true marginal cost, similar to subsidized wind today.  Such 

a subsidy could have the effect of lowering the market price of electricity for all generators – 

further undercutting the economic viability of existing nuclear plants in the near term and muting 

the market signals to invest in clean generation.75  In the long run, however, the premature 

retirement of nuclear plants will result in increased electricity prices, as nuclear plants are 

replaced with higher-cost generation, such as NGCCs.   

C. Preventing the Early Retirement of Existing Nuclear Generation Is Essential 
to Reducing Carbon Emissions From the Power Sector.    

Exelon strongly supports EPA’s inclusion of nuclear power as part of the BSER set forth 

in the Proposed Rule.  As EPA correctly recognized, “[n]uclear generating capacity facilitates 

CO2 emission reductions at fossil fuel-fired EGUs by providing carbon-free generation that can 

replace generation at those EGUs.”76  Exelon further strongly supports EPA’s recognition that 

one “way to increase the amount of available nuclear capacity is to preserve existing nuclear 

EGUs that might otherwise be retired.”77   

Indeed, maintaining the existing nuclear fleet is in fact an essential precondition to 

reducing carbon emissions from the power generation sector.  As EPA notes, “[n]uclear 

generating capacity facilitates CO2 emission reductions at fossil-fired EGUs by providing 

75 This perverse result could be avoided with Smart System Dispatch, a mass-based cap-and-trade 
program, or if EPA modifies the state-specific target rates so that no state has a target rate higher than that 
of the existing NGCC fleet.  Based on Exelon’s examination of its own NGCC fleet, that rate is 
approximately 900 lbs/MWh rather than the 1,100 lbs/MWh that EPA has proposed for the new source 
standards under section 111(b).  
76 NPRM, 79 Fed. Reg. at 34,870. 
77 Id. 

48 

                                                 



carbon-free generation that can replace generation at those EGUs.”78  FERC Commissioners, 

state public service and environmental commissioners, scientists, and others have all called upon 

environmental and energy policymakers to develop solutions to preserve nuclear energy’s unique 

role among the nation’s clean energy resources.  Former FERC Commissioner John Norris 

similarly observed that “[w]e need to maintain our nuclear fleet, as it is a valuable base load and 

carbon free resource.”79 

Likewise, in November 2013, four of the world’s most respected climate and energy 

scientists – Dr. Ken Caldeira of Carnegie Mellon, Dr. Kerry Emanuel of MIT, Dr. James Hansen 

of Columbia University, and Dr. Tom Wigley of the National Center of Atmospheric Research – 

acknowledged the critical importance of nuclear energy to addressing climate change.  The 

scientists released a letter calling on world leaders to support nuclear energy, concluding that “in 

the real world there is no credible path to climate stabilization that does not include a substantial 

role for nuclear power.”80  The Center for Climate and Energy Solutions released a study 

identifying the challenges facing nuclear units and noting that retirements of nuclear units will 

have serious climate change implications.81  Similarly, the National Association of Regulatory 

Utility Commissioners (“NARUC”) passed a resolution recognizing that “[n]uclear energy has 

played a substantial role in the achievement of existing [greenhouse gas] State or regional 

78 NPRM, 79 Fed. Reg. at 34,870. 
79 Statement of former FERC Commissioner John R. Norris, “Preserving our Country’s Nuclear Fleet,” 
May 15, 2014.  Available at http://www.ferc.gov/media/statements-speeches/norris/2014/05-15-14-
norris.asp. 
80Available at http://dotearth.blogs.nytimes.com/2013/11/03/to-those-influencing-environmental-policy-
but-opposed-to-nuclear-power/.  
81 Doug Vine & Timothy Juliani, Center for Climate and Energy Solutions, Climate Solutions: The Role 
of Nuclear Power (Apr. 2014), available at http://www.c2es.org/docUploads/nuclear-energy-brief-04-14-
final.pdf. 
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emissions reduction goals to date, and continued operation of nuclear power plants is vital to 

States’ ability to economically meet new federal regulation, and provides an essential tool to 

manage risks associated with potential [greenhouse gas] emissions reduction requirements.”82  

NARUC urged EPA to adopt rules encouraging states to “preserve, life-extend, and expand 

existing nuclear generation.”83  

The premature retirement of a nuclear facility leaves an enormous hole to be filled: each 

nuclear facility dependably generates so much electricity that, with current technology, it simply 

cannot feasibly be replaced by alternative zero-emissions generation resources with much lower 

capacity factors, such as wind or solar.  For example, to produce the same 1,000 megawatts of 

electricity generated by a single nuclear unit, a solar farm operating at a 26 percent capacity 

factor would need to be spread across 30 square miles, more than the size of Manhattan.84  A 

wind farm operating at 30 percent capacity would need to be spread across 300 to 400 square 

miles.85  Indeed, although California is the nation’s leader in renewable generation production, 

the closure of the San Onofre nuclear plant in early 2012 resulted in the loss of more zero-

emissions electricity than the combined production of all wind, solar, and biomass in the state.86  

82 Id. 
83 NARUC, Resolutions Passed by the Committee of the Whole, Resolution EL-1, Nov. 19, 2014, 
available at 
http://www.naruc.org/Resolutions/14%201119%20NARUC%20Board%20Substantive%20Resolutions%
20Packet.pdf.  
84 National Renewable Energy Laboratory, “Land-Use Requirements for Solar Power Plants in the United 
States” (June 2013) at v, available at http://www.nrel.gov/docs/fy13osti/56290.pdf. 
85 National Renewable Energy Laboratory, “Land-Use Requirements for Modern Wind Power Plants in 
the United States” (Aug. 2009) at 10, available at http://www.nrel.gov/docs/fy09osti/45834.pdf.  As these 
figures are based on 2009 data, current technology may require somewhat less land. 
86 Energy Almanac, “California Electrical Energy Generation,” available at 
http://energyalmanac.ca.gov/electricity/electricity_generation.html.  
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Thus, the loss of a just a single nuclear plant can have a devastating impact on a state’s ability to 

reduce CO2 emissions.   

Moreover, even if it were feasible to replace a nuclear plant with an equal number of 

megawatts of wind or solar power, there would still be an adverse impact on the grid’s reliability 

unless carbon-emitting plants (NGCCs or simple-cycle combustion turbines (“CTs”)) are added 

to “firm up” the renewable generation sources, that is, to back them up to ensure electricity can 

be generated at night and in all weather conditions.87  According to EIA data, so far in 2014, 

nuclear facilities have had a capacity factor of approximately 90 percent; by comparison, wind 

facilities have a capacity factor of approximately 30 percent, and utility-scale photovoltaic solar 

generation had a capacity factor of 33 percent.88  Thus, wind and solar power cannot come close 

to replicating nuclear power’s ability to generate electricity 24 hours per day, independent of 

weather conditions.    

Because of a nuclear facility’s large size and unparalleled reliability, a retiring nuclear 

plant is most likely to be replaced by natural gas-fired plants.  New NGCCs have the lowest 

entry costs to provide baseload power.  But NGCCs obviously emit carbon, so replacement of 

nuclear plants with NGCCs increases carbon emissions.  For example, California’s annual CO2 

emissions increased by 35 percent after the San Onofre nuclear reactors were shut down in early 

2012.89  Similarly, when the Kewaunee nuclear plant in Wisconsin closed in 2013, the fossil fuel 

87 EPA has proposed that the vast majority of CTs would not be subject to carbon emissions regulations. 
88 See EIA, “Electric Power Monthly,” data for Aug. 2014 (released Oct. 24, 2014), tbl. 6.7.B (reporting 
capacity factors for utility scale generators not primarily using fossil fuels), available at 
http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_6_07_b (hereinafter, “EIA 
Electric Power Monthly”). 
89 The California Air Resources Board reported that CO2 emissions in the state increased from 2011 to 
2012, “primarily due to emission increases from California electricity generation using natural gas a fuel,” 
which in turn were caused in part by the shutdown of the San Onofre nuclear station in early 2012.  World 
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generation that took its place emitted an additional 3.6 million metric tons of carbon dioxide 

annually.90   

The dramatic increase in greenhouse gas emissions that occurred in Japan following the 

closure of reactors in response to the 2011 Fukushima Daiichi accident further demonstrates the 

critical importance of nuclear reactors to reduction of greenhouse gas emissions.  In Japan, the 

CO2 intensity of the power sector in 2012 was 39 percent higher as compared to when the 

country’s reactors were operating.  CO2 emissions from electricity generation increased 29 

percent to 486 million metric tons of CO2 in 2012 from 377 million metric tons in 2010.91  

As these examples demonstrate, every premature nuclear retirement moves the nation in 

the wrong direction when it comes to CO2 emissions.  As the Proposed Rule recognizes, 

retaining even the small portion of existing nuclear capacity that EPA deems at risk of premature 

retirement “could support avoiding 200 to 300 million metric tons of CO2 over an initial 

compliance phase-in period of ten years.”92  Preventing premature nuclear retirements is 

essential to prevent CO2 emissions increases, let alone to achieve emissions reductions.   

Preventing the early retirement of nuclear facilities does not just avoid carbon dioxide 

emissions: as EPA has recognized, it is one of the most cost-effective ways to do so.  EPA 

determined in the Proposed Rule that, “based on available information regarding the cost and 

Nuclear News, “Greenhouse gas emissions from power plants in California increased by 35 percent in 
2012, partly due to the early closure of the San Onofre nuclear power plant” (Nov. 5, 2013), available at 
http://www.world-nuclear-news.org/EE-California-emissions-rise-on-San-Onofre-shut-down-
0511135.html.  
90 This calculation is based on Kewaunee’s 4,519.9 GWh of output in 2012, replaced with MISO 
generation with an emissions factor of 1,756 pounds of CO2 emitted per MWh.   
91 World Nuclear Association, “Nuclear Power in Japan” (updated Nov. 11, 2014), available at 
http://www.world-nuclear.org/info/Country-Profiles/Countries-G-N/Japan/. 
92 NPRM, 79 Fed. Reg. at 34,871.   
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performance of the nuclear fleet, preserving the operation of at-risk nuclear capacity would likely 

be capable of achieving CO2 reductions from affected EGUs at a reasonable cost.”93  

Specifically, EPA estimates that the cost of keeping “at risk” nuclear plants operating is 

approximately $12 to $17 per metric ton of CO2 avoided – which is more cost-effective than 

virtually any other carbon abatement strategy.94  For example, as indicated in the chart below 

(Figure 5), EPA estimates that preventing the early retirement of “at risk” nuclear plants is more 

cost-effective than: 

• Adding renewable capacity ($10 to $40 per metric ton of CO2 abated).95 

• Increasing natural gas combined cycle power plant utilization rates to 70 percent state by 

state ($33 per metric ton of CO2 abated).96  

• Implementing demand-side management programs ($16 to $24 per metric ton of CO2 

abated).97 

93 Id. 
94 Id.  Exelon’s own analysis of the economic pressures faced by nuclear plants in competitive electricity 
markets, shown in Figure 4, indicates that the bulk of at-risk nuclear plants face a revenue shortfall in the 
range of $12 to $17 per metric ton of CO2 avoided.  However, a small number of at-risk plants face a 
slightly greater revenue shortfall, in the range of $20 to $27 per metric ton of CO2 avoided.  As discussed 
in the text above, however, preserving even those plants still is just as cost-effective as the other programs 
EPA has considered in formulating the building blocks. 
95 NPRM, 79 Fed. Reg. at 34,858.   
96 Id. at 34,865. 
97 Id. at 34,875. 
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Figure 5.  Costs of Reducing or Avoiding Carbon Dioxide Emissions  
from Electric Power Generation 

 
Source:  EPA 

According to EPA’s estimates, only improving the heat rate of coal plants would be more cost-

effective than preventing the premature retirement of nuclear facilities.98  While these heat-rate 

improvements are important, they alone cannot achieve the total carbon emission reductions 

necessary.  Indeed, if implemented alone, heat-rate improvements could result in increased 

carbon dioxide emissions due to a “rebound” effect resulting from lower marginal costs for coal-

fired plants that would result in those plants being dispatched more frequently.99  Moreover, as 

98 Id. at 34,856.      
99 Heat-rate improvements will reduce the marginal cost for coal-fired plants.  Because bids into 
electricity markets are based on marginal costs, this could change the order in which generation resources 
are dispatched, with heat-improved coal generation displacing lower-emitting generation sources.  Thus, 
although a single coal-fired plant’s emissions rate would be reduced, system-wide emissions would 
increase because the coal-fired plant would be dispatched more frequently than before. 
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discussed above, the premature retirement of the existing nuclear fleet would also dramatically 

increase the cost of EPA’s proposal in the long run.   

D. The Proposed Rule Fails Adequately to Value Nuclear Power. 
EPA has requested comment on the proposed approach to accounting for emissions 

reductions through the preservation of existing nuclear generation.100  Although EPA recognizes 

the importance of preserving existing nuclear plants to achieving further emissions reductions, 

the rule as proposed would not accomplish this goal.  Rather, the Proposed Rule adopts rate goals 

based on a formula that arbitrarily discounts nuclear generation relative to other carbon-free 

generation, and thereby provides states with an insufficient incentive to preserve nuclear 

generation.    

1. EPA’s Arbitrary Treatment of Nuclear Generation.  

In the Proposed Rule, EPA calculates a state’s initial emissions rate and target emissions 

rates based upon a formula that accounts for all of the state’s existing renewable generation other 

than hydropower but only six percent of its existing nuclear fleet.  EPA excludes existing 

hydropower entirely; it is not counted in a state’s initial emissions rate or accounted for in its 

target emissions rates, even if the state has significant hydropower resources that may be facing 

premature retirement.101   

EPA’s methodology provides a state with a strong incentive to preserve all of its existing 

wind, solar, and geothermal generation, because a state’s ability to meet its target will be affected 

by whether all of those renewable megawatts remain operational.  For instance, closure of any 

100 NPRM, 79 Fed Reg. at 34,871.   
101 As noted by the RGGI states in their comments, this omission is particularly arbitrary because 
hydroelectric power is included in many state Renewable Portfolio Standards (“RPS”) used to establish 
state goals.  See RGGI States’ Comments at 24-25.   
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wind power facility will require the state to find an equivalent amount of zero-carbon generation 

just to keep its calculated emissions rate the same.  But EPA’s goals provide a very weak 

incentive to preserve the existing nuclear fleet.  Even if all of a state’s existing nuclear capacity 

were to retire, the state would be able to retain the same calculated emissions rate by finding new 

zero-carbon generation totaling just six percent of the retired nuclear generation.  The loss of the 

remaining 94 percent will be immaterial to the state; the state could still comply, even if it 

replaced the remaining 94 percent with generation from new NGCCs, thereby significantly 

increasing its total emissions.  For example, if a nuclear plant generates 10 million MWh 

annually, the Proposed Rule would require a state to replace that nuclear plant with only 0.6 

million MWh of wind.  The remaining 9.4 million MWh of lost nuclear capacity could be 

replaced by new NGCCs – thus massively increasing carbon emissions – without undermining 

the state’s ability to comply.  The Proposed Rule’s approach is even worse for hydropower: even 

if a state loses all of its hydropower capacity, there will be no effect on its calculated emissions 

rate.  The state can, without consequence, replace retired hydropower with new fossil-fired 

generation.102  In short, EPA creates insufficient incentives for states to prevent the premature 

retirement of carbon-free generation (and may drive states to keep 111(b) units out of 111(d) 

calculations). 

There is no reason why only six percent of a state’s nuclear capacity should be counted in 

the state’s initial and target emissions rates, as though the remainder of the state’s nuclear 

capacity does not exist.  Likewise, there is no reason to omit hydropower.  A critical objective of 

the Proposed Rule is to reduce CO2 emissions from the electric power sector – and EPA has 

determined that the best system for doing so is, among other things, to rely upon the 

102 Assuming 111(b) units are not included. 
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interconnected electric system, and increase, generation from low- and zero-emitting facilities.103  

To do so, it is essential to preserve the progress already made in reducing carbon dioxide 

emissions and to prevent the emissions increases that would result from the replacement of 

existing zero-emissions facilities with new fossil fuel plants.  All of a state’s existing nuclear and 

hydropower capacity is available as zero-carbon resources and should be counted accordingly.104     

New and existing fossil fuel plants should not get more credit for CO2 reductions than 

zero-carbon generation.  For example, consider following this treatment to its logical conclusion 

in a true rate-trading system.  Suppose an illustrative state’s emissions rate target were 1,286 

lb/MWh.  An NGCC with a CO2 emissions rate of 900 lb/MWh would be credited with 386 

lb/MWh.  Nuclear power emits no CO2 per MWh, which should mean it would receive a credit 

103 In relying on the building blocks as the best system for emission reduction, EPA is not seeking to 
require those building blocks or direct states to invest any particular type of generation technology.  
Instead, EPA is identifying the building blocks as proven methods for displacing emissions from affected 
units.  EPA has no emissions-related interest in encouraging one type of zero-emissions generation more 
than another type; accordingly, the rule should be neutral among zero-emission generation sources and 
treat all zero-emissions megawatts the same, as all displace carbon emissions.  Indeed, the approach taken 
by the Proposed Rule has anomalous consequences.  For example, in determining initial and targeted 
emissions rates for California – an “early mover” state with respect to emissions abatement – EPA would 
include all of the electricity generated from California’s Shiloh Wind Power Plant, which came online in 
1989; six percent of the electricity generated from the Diablo Canyon Nuclear Power Plant, which came 
online in 1985-1986; and none of the electricity generated from the Stenner Canyon Hydropower Plant, 
which came online in 1985.  Yet all three plants are approximately the same age, and all three plants 
provide carbon-free generation, displacing fossil generation and related emissions.  All three plants 
equally serve EPA’s emission reduction goals. 
104 In setting states’ interim and final emission goals, EPA should also include nuclear uprates as an 
available Building Block 3 action.  Uprates increase the generation capacity of an existing nuclear unit.  
See Nuclear Regulatory Comm’n, “Backgrounder on Power Uprates for Nuclear Plants,” available at 
http://www.nrc.gov/reading-rm/doc-collections/fact-sheets/power-uprates.html.  NRC has approved 
uprates consisting of 7 GW of capacity to the nation’s nuclear fleet.  Id.  The Proposed Rule expressly 
includes in states’ final goals the completion of under construction nuclear units, see NPRM, 79 Fed. Reg. 
at 34,870, and it should do the same with nuclear uprates currently under construction.  Currently, there 
are 291 MW of uprates under construction, “Backgrounder on Power Uprates,” supra.  Further, in 
calculating states’ goals, EPA should also count new uprates, which, like new renewable capacity, 
increase a state’s carbon-free generating capacity.  Currently, there are 536 MW of nuclear uprates that 
have been proposed but are on hold.  Id.  Targets that appropriately valued the zero-carbon attributes of 
nuclear power could potentially incentivize plant owners to invest in further nuclear uprates.   
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equal to the target, or 1,286 lb/MWh.  However, because only six percent of nuclear generation 

counts in the proposed formula, it is credited with only 77 lb/MWh.  Nuclear would have to 

generate five times the MWh to receive the same CO2 credit as one MWh of natural gas.  If the 

credits have financial value, this creates a subsidy to natural gas at the expense of zero-emitting 

nuclear generation.       

2. EPA’s Inadequate Proxy for At-Risk Nuclear Facilities. 

EPA explains that the goals in the Proposed Rule account for only six percent of existing 

nuclear generation because (according to EPA) six percent of nuclear capacity nationwide is “at 

risk” for premature retirement.  That justification cannot support the decision to effectively 

discount nuclear generation by 94 percent.   

If states are to achieve meaningful emission reductions, it is important that all existing 

nuclear generation remain in operation – yet the proposed treatment of nuclear generation 

inadequately promotes this goal.   

The Proposed Rule’s rationale for counting only six percent of nuclear generation – 

namely, that only six percent of nuclear capacity is “at risk” – is neither logical nor defensible on 

its own terms.  First, whatever amount of capacity is “at risk” nationwide, the reality is that “at 

risk” nuclear facilities are concentrated in a small number of states.  Specifically, at-risk nuclear 

plants are concentrated in states with competitive markets, generally located in the Midwest and 

Great Lakes regions.105  In those areas, the fraction of the fleet that is at risk of early retirement 

is much greater than six percent.  In other regions, where nuclear plants are owned by regulated 

utilities, a smaller fraction, and possibly none, of the fleet is at risk.   

105 In fact, the analysis referenced by EPA shows that all at-risk generation is located in the 
Midwest/Great Lakes region, and not evenly distributed nationwide.  EIA, Annual Energy Outlook 2014, 
Tables 76, 80, 83, available at http://www.eia.gov/forecasts/aeo/tables_ref.cfm. 
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 Second, even within the regions where at-risk nuclear plants are concentrated, conditions 

vary significantly from state to state or even within the state.  Illinois, for example, generates 

more nuclear energy than any other state – 47 percent of the state’s electricity generation is 

provided by nuclear facilities.  However, many nuclear plants in Illinois are facing significant 

economic pressure, not only because shale gas has driven down the prices of both natural gas and 

electricity, but also because wholesale electricity prices are suppressed by an increasing amount 

of subsidized wind generation in transmission-constrained areas.  These economic pressures are 

particularly severe for nuclear plants located on the western side of Illinois, where wind power 

imports have overloaded the local transmission system and significantly depressed power prices.  

Prices in the northwest corner of the state are now 25 to 30 percent less than at the Northern 

Illinois hub.  As a result of these dynamics, some of Exelon’s plants in Illinois are losing money, 

as discussed above.  If a path to financial sustainability cannot be found, these units may be shut 

down to avoid long-term losses.  For example, in the last capacity auction held by PJM, price 

signals pointed toward the premature retirement of the Byron and Quad Cities stations in Illinois.  

These units were unable to sell their capacity in the auction, as market prices were lower than 

these plants required to remain financially viable.  Likewise, market revenues have been too low 

to sustain the Clinton station, which is located in the MISO region.  Each of these stations 

produces far more than six percent of Illinois’s nuclear generation, and collectively, they 

generate a combined output of 43,300 GWh each year, which is approximately 45 percent of 

Illinois’s nuclear generation and 21 percent of the state’s total electricity generation.  These 

numbers demonstrate that EPA’s use of a nationwide average fails to account for the many 

facilities that, in reality, are at imminent risk of shutting down.   
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 Third, a scenario in which only six percent of a state’s nuclear generation is retired is 

implausible, if not impossible.  The owner of a nuclear unit cannot retire only six percent of the 

unit; its only choices are to retire the unit completely or keep the unit operating.  A number of 

states, meanwhile, have only one nuclear unit – which means that any retirement will necessarily 

be a retirement of 100 percent of the state’s nuclear fleet.  And even in states that contain 

multiple nuclear units, virtually any single nuclear unit will generate more than six percent of 

nuclear generation.  The Ginna unit in New York is instructive.  It is a small unit – only 583 MW 

– but still amounts to 11 percent of New York’s nuclear generation.  Thus, if any nuclear unit is 

prematurely retired, it is nearly certain to represent more than six percent of a state’s nuclear 

capacity – indeed, likely far more.  Yet that six percent is the most for which the Proposed Rule’s 

goals account.          

Fourth, it is illogical to use a snapshot-in-time figure of nuclear capacity at risk as the 

basis for a rule that will govern the power sector for decades.  Market conditions are dynamic: 

just six years ago, before cheap natural gas and subsidized renewables began to drive nuclear 

wholesale prices down, nuclear plants did not face the economic challenges that they face today.  

Thus, a plant that is not at risk today may be at risk tomorrow.  Indeed, by potentially spurring 

further subsidization of renewable and natural gas generation, the Clean Power Plan itself may 

well increase the economic vulnerability of nuclear plants.  EPA’s own analysis demonstrates 

that the proposed guidelines have the potential, paradoxically, to increase the financial pressure 

on existing nuclear plants.  This will occur if states in competitive markets choose to comply 

with EPA’s emissions rate target by subsidizing natural gas or renewable generation in a manner 

that allows such generation to sell electricity for less than its true marginal cost, which would 
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have the effect of artificially lowering the market price of electricity for all generators and 

further undercutting the economic viability of existing nuclear plants.106   

Finally, even if 94 percent of nuclear capacity truly is safe from early retirement, and will 

remain so throughout the foreseeable future, that still is not a reason to give states credit for only 

six percent.  Even if nuclear capacity were not at risk, counting it in a state’s initial and target 

emissions rate or in a state’s compliance calculation could do no harm: although the state would 

be responsible for preserving the nuclear capacity, it would by definition be preserved without 

further action from the state.  Treating nuclear generation as safe when it is actually vulnerable, 

on the other hand, would insufficiently incentivize a state to preserve it – and, as described 

above, could result in the premature retirement of a critical carbon-free resource, resulting in the 

expansion of a state’s carbon footprint. 

E. Solutions. 
While there are flaws in the Proposed Rule that are important to address, many solutions 

are available.  One solution to the problems set forth above is for states to adopt Smart System 

Dispatch for the interim compliance period; another solution is for states to adopt a mass-based 

system of emissions reduction that includes both new and existing sources of electricity 

generation, in which parties trade emissions allowances.  For over a decade Exelon has supported 

such a system, which has already been successfully applied to limit CO2 emissions from 

electricity generation in the nine RGGI states and California.  A mass-based trading system 

would not constrain states’ choices of low- and zero-carbon resources, and it would ensure actual 

106 See Regulatory Impact Analysis for the Proposed Carbon Pollution Guidelines for Existing Power 
Plants and Emission Standards for Modified and Reconstructed Power Plants, Docket ID No. EPA-HQ-
OAR-2013-0602-0391, at 3-43 (estimating electric bill decreases in some regions of up to 8.7 percent in 
2030).   
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emission reductions.  Such a system necessarily would provide states with a strong incentive to 

preserve the existing nuclear fleet, because the premature retirement of a nuclear plant and its 

replacement – even in part – by natural gas-fired facilities would result in substantially increased 

carbon emissions, higher allowance prices, and higher electricity prices.  The desirability and 

legal permissibility of a purely mass-based regulatory approach (i.e., not merely as a compliance 

mechanism for a rate-based rule) is described in Part VI of these comments.  

To the extent that EPA continues to provide states with the option of adopting a rate-

based system for emissions reduction, the rate formula should fully and accurately reflect all of a 

state’s existing carbon-free generation to ensure that states value the carbon-free generation of 

the entire existing fleet.   

1. EPA Should Use a System-Wide Emissions Rate to Set Emissions Rate 
Targets. 

Within the framework of EPA’s current proposal, the most straightforward solution is for 

the Agency to calculate state emissions targets by counting in the denominator of the rate not 

only all of a state’s existing fossil fuel generation and existing renewable generation, but also all 

of its existing nuclear and hydropower generation.   

Use of such a “system-wide” emissions rate is consistent with EPA’s approach to 

defining the “best system of emission reduction,” as required by statute.  Under EPA’s rationale, 

because the statute uses the term “system of emissions reduction,” it is appropriate to consider 

emissions reduction opportunities from all parts of the electricity supply and delivery system.  

EPA also recognizes that “electricity production ... takes place interchangeably between and 

among multiple generation facilities and different types of generation.”107  For that reason, EPA 

107 NPRM, 79 Fed. Reg. at 34,835. 
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has included non-emitting resources in calculating initial emissions rates and rate targets.  

Accordingly, the regulatory approach taken by EPA in the Proposed Rule more logically 

supports consideration of a state’s total electrical generation when calculating its target 

emissions rates. 

Adopting a true system-wide rate would create an effective incentive for states to keep all 

existing carbon-free generation online.  If a nuclear facility were to retire prematurely, the state’s 

calculated emissions rate would increase by an amount reflecting the full amount of carbon-free 

generation that has been lost.  Because each nuclear facility is so large, a state could not easily 

replace the lost nuclear generation with other carbon-free resources in the short term, to 

compensate for the increase in the calculated emissions rate.  Therefore, a state would have 

reason to prevent the premature retirement of any of its nuclear generation.108 

Using a system-wide rate to set goals would require states eventually to replace existing 

nuclear units with an equal amount of new zero-emissions generation (or energy efficiency) once 

those units have reached the end of their useful lives in the coming decades.109  While it may be 

challenging for states to do so today, inclusion would give states and industry incentives to speed 

development of new carbon-free generation technologies.   

Adopting a technology-forcing standard is entirely consistent with the Clean Air Act and 

its legislative history.  In proposing the CO2 new source performance standards for new EGUs, 

EPA referred to the extensive legislative history and case law supporting the proposition that the 

108 Or to do so in a logical manner, with replacement carbon-free generation in place. 
109 All generation, of course, eventually reaches the end of its useful life and must be replaced.  The 
Nuclear Regulatory Commission (“NRC”) license process provides a clear potential endpoint for nuclear 
plants, but no mechanical equipment lasts forever. 
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technology-based standards under section 111 were intended to be technology-forcing.110  That 

intent applies equally to standards for existing sources.  Both section 111(b) and section 111(d) 

direct EPA to adopt a “standard of performance,” a term defined in section 111(a) to reflect the 

application of the “best system of emission reduction.”  As the D.C. Circuit has held, section 

111(a)’s “mandated balancing of cost, energy, and nonair quality health and environmental 

factors embraces consideration of technological innovation as part of that balance.  The statutory 

factors which EPA must weigh are broadly defined and include within their ambit subfactors 

such as technological innovation.”111   

Moreover, the electricity industry can meet the challenge, in coming decades, of 

replacing nuclear units that have reached the end of their useful lives with other zero-emitting 

generation.  Technologies that either already exist, or that are currently under development and 

are likely to be commercialized in the coming decades, include: 

• New nuclear facilities.  Nuclear units are a demonstrated, proven technology for 
generating zero-carbon electricity.  Certainly, it is technically feasible to replace units 
that have reached the end of their remaining useful life with new units.  As EPA notes, 
five nuclear EGUs at three plants presently are under construction: Vogtle in Georgia, 
Watts Bar in Tennessee, and Summer in South Carolina.  More are under consideration, 
such as additional units at Turkey Point in Florida. 
 

• Innovations that will extend the life of existing nuclear facilities.  The nuclear industry 
continually develops and implements such innovations, and the Nuclear Regulatory 
Commission will soon receive applications to extend licenses for a fourth twenty-year 
term. 112   
 

110 79 Fed. Reg. 1430, 1465 (Jan. 8, 2014).   
111 Sierra Club v. Costle, 657 F.2d 298, 346 (D.C. Cir. 1981).   
112 See, e.g., NEI, “U.S. Nuclear Energy Industry Innovations That Focus on Aging Management or Long-
Term Plant Reliability,” available at http://www.nei.org/Knowledge-Center/Industry-Innovation/U-S-
Nuclear-Energy-Industry-Innovations-That-Focus; Matthew L. Wald, “Power Plants Seek to Extend Life 
of Nuclear Reactors for Decades,” New York Times (Oct. 19, 2014), available at 
http://www.nytimes.com/2014/10/20/business/power-plants-seek-to-extend-life-of-nuclear-reactors.html 
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• Next-generation nuclear technology.  The nuclear industry is currently developing 
modular small and medium size nuclear reactors that could significantly reduce 
construction times and costs.113  Although current economic conditions make the 
development of such reactors in competitive electricity markets challenging, these 
innovations could be applied within regulated markets, and when the technology is 
proven, applied more broadly.  The International Atomic Energy Agency has also 
identified developments in fast reactors and gas-cooled reactors.114  
 

• Carbon capture and reuse from existing coal-fired plants.  EPA has already found that 
CCS is technically feasible (though not yet cost-effective) for many existing coal-fired 
plants, and a variety of such systems are under development.115  Some involve the 
capture and purification of CO2 emissions to compress the CO2 to a super-critical liquid 
that can then be reused in industrial processes or injected into geologic formations for 
long term, permanent sequestration and removal from the atmosphere.  In 2009, 
Pennsylvania examined establishing a network of geologic sequestration sites in the 
Commonwealth and found it feasible.116  However, in the absence of market incentives 
for carbon emissions reduction from existing fossil fuel-fired plants, the efforts to 
develop a sequestration site network were abandoned.  Other processes under 
development include capture by genetically enhanced algae to produce new fuels, thus 
recycling carbon dioxide rather than releasing new carbon from long-term carbon 
sinks.117 
 

• CCS from NGCCs. CO2 capture from NGCCs for reuse or sequestration will be feasible 
within the next decade, so that retiring nuclear plants could be replaced by new NGCCs 
that produce electricity without emissions.  On October 15, 2014, Exelon Generation 
announced that it had joined a joint venture that would validate that technology at a site 
in Texas, using supercritical CO2 as a working fluid to drive a combustion turbine and 

113 See Int’l Atomic Energy Agency, “Small and Medium Sized Reactors (SMRs) Development, 
Assessment and Deployment,” available at http://www.iaea.org/NuclearPower/SMR/index.html; Int’l 
Atomic Energy Agency, “Advances in Small Modular Reactor Technology Developments” (Sept. 2014), 
available at 
http://www.iaea.org/NuclearPower/Downloadable/SMR/files/IAEA_SMR_Booklet_2014.pdf.  
114 Int’l Atomic Energy Agency, “Support for Innovative Fast Reactor Technology Development and 
Deployment,” available at http://www.iaea.org/NuclearPower/FR/index.html. 
115 See NPRM, 79 Fed. Reg. 34,876 (noting that partial CCS has been “demonstrated at a pilot-scale at 
Southern Company’s Plant Barry, it is being installed for large-scale demonstration at NRG’s W.A. 
Parish facility, and it is expected soon to be applied at a commercial scale as a retrofit at SaskPower’s 
Boundary Dam plant in Canada.”). 
116 See generally Thomas A. Gray et al., Assessment of Risk, Legal Issues, and Insurance for Geologic 
Carbon Sequestration in Pennsylvania (Nov. 2009), report prepared for the Pennsylvania Department of 
Conservation and Natural Resources and submitted to Pennsylvania General Assembly pursuant to Act 
129 of 2008. 
117 University of Kentucky, Algae CO2 Capture Part 1: How it Works (Oct. 3, 2013), available at 
www.real.uky.edu/algae_part1_howitworks.   
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ultimately to produce pipeline-quality CO2 that can be sequestered or used in industrial 
processes.  The developer is working toward commissioning the plant in 2016.118    
 

• Improved solar generation.  Photovoltaic solar is becoming dramatically less costly.  
There have also been new developments in utility-scale thermal projects that can deliver 
solar-generated electricity with increasing reliability.  For example, the 400 MW Solana 
plant in Arizona, which came online in October 2014, uses molten sodium to store heat 
generated during the day to produce steam during late afternoon peak hours or when the 
sun is no longer shining to achieve a 40 percent capacity factor.119  The price for Solana’s 
power falls within the range EPA has determined is cost-effective.  Moreover, new 
technologies such as solar shingles and solar films are allowing increasing use of 
distributed solar generation in or at the building sites where the electricity is consumed. 
 

• Improved storage technologies.  Battery, fuel cell, and other storage technologies are 
improving rapidly.120  Although these technologies do not generate electricity, they will 
allow greater and more efficient use of intermittent technologies such as wind and solar.  
Fuel cell technologies will also permit more efficient production of electricity from 
natural gas during periods of time that renewable generation is unavailable.  
 

• Smart Grids and improved techniques for distributed generation.  These innovations in 
electricity distribution allow demand to be matched more closely with supply of 
electricity, allowing intermittent renewable resources to be integrated efficiently, electric 
vehicles to provide grid balancing services, demand response to reduce electricity 
consumption at peak times in the most efficient manner, and transmission losses to be 
reduced through distributed generation.121 

These emerging technologies hold great promise in reducing the carbon intensity of our 

electricity system.  Their advancement would be strongly encouraged by a Clean Power Plan that 

requires states to build on the emissions reductions they have already achieved, and that prohibits 

118 Exelon Corp., “Exelon, CB&I and 8 Rivers Proceed with Clean Energy Demonstration Plant” (Oct. 15, 
2014), available at 
http://www.exeloncorp.com/Newsroom/pr_20141015_power_cleanenergydemoplant.aspx.  
119 See Abengoa, “Solana,” available at 
http://www.abengoasolar.com/export/sites/abengoasolar/resources/pdf/Solana_factsheet_09092013.pdf.  
120 Ars Technica, “Who needs sunlight? In Arizona, solar power never sleeps” (Feb. 18, 2014), available 
at http://arstechnica.com/science/2014/02/making-solar-power-even-after-the-sun-goes-down/. 
121 Dep’t of Energy, “Smart Grid: An Introduction,” available at 
http://energy.gov/sites/prod/files/oeprod/DocumentsandMedia/DOE_SG_Book_Single_Pages%281%29.p
df; Matthew L. Wald, “In Two-Way Charging, Electric Cars Begin to Earn Money From the Grid,” New 
York Times (Apr. 25, 2013), available at http://www.nytimes.com/2013/04/26/business/energy-
environment/electric-vehicles-begin-to-earn-money-from-the-grid.html. 
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states from backsliding and increasing CO2 emissions from historical levels.122  Indeed, 

historically, environmental regulation has been a strong driver of innovation in the power 

sector.123  Moreover, environmental regulations have consistently cost substantially less to 

implement than EPA or industry originally estimated.124  Thus, the prospect that existing nuclear 

122 Allowing CO2 emissions to increase would violate fundamental principles of anti-backsliding 
expressed throughout the Clean Air Act and repeatedly endorsed by Congress in various Clean Air Act 
amendments and by the courts.  The purpose of the Clean Air Act is “to protect and enhance the quality of 
the Nation’s air resources” and its primary goal is “to encourage or otherwise promote reasonable . . . 
governmental actions . . . for pollution prevention.”  42 U.S.C. § 7401(b)(1), (c).  Allowing increased 
emissions is not consistent with enhancing air quality or promoting prevention of pollution.   

The District Court for the District of Columbia relied on this statutory language to enter an order, 
affirmed by the Court of Appeals for the District of Columbia Circuit and an equally divided Supreme 
Court, requiring disapproval of all state implementation plans that failed to protect areas that were cleaner 
than NAAQS.  Sierra Club et al. v. Ruckelshaus, 344 F. Supp. 253 (D.D.C. 1972), aff’d per curiam, No. 
72-1528, 4 E.R.C. 1815 (D.C. Cir. Nov. 1, 1972), aff’d, 412 U.S. 541 (1973).  In response to this 
decision, EPA created the Prevention of Significant Deterioration program (“PSD”).  38 Fed. Reg. 18,986 
(July 16, 1973) (proposing PSD program); 39 Fed. Reg. 42,509 (Dec. 5, 1974) (final rule).  Both the 
result of this lawsuit and these rules were preserved in subsequent legislation (see Pub. L. No. 95-95, 
§ 406, as amended by Pub. L. 95-190, § 14(b)(6)(a) (preserving lawsuits), (b) (preserving “regulations” 
and “determinations”), 91 Stat. 140), and the PSD Program was codified by Congress in the 1977 
Amendments to the Clean Air Act (Pub. L. No. 95-95, § 127, 91 Stat. 685, 731 (1977) (PSD); id. § 128, 
91 Stat. 685, 742 (visibility)), and was strengthened by subsequent amendments in 1990 so that it now 
appears throughout the Act.  See 42 U.S.C. §§ 7470-7492 (PSD and visibility protection), 7410(a)(2)(C), 
(a)(D)(i)(II).  The same principles should govern here. 

Section 111 itself incorporates the concept that states may not move backwards with regard to emissions 
performance.  It mandates periodic review and strengthening of all section 111 standards (both new and 
existing), and directs the Administrator when revising standards to take account of whether “emission 
limitations and percent reductions beyond the standards promulgated … are achieved in practice.”  Id. 
§ 7411(b)(1)(B).  Section 112 similarly requires that those technology-based standards be strengthened 
periodically and prevents backsliding on emissions reductions already achieved in practice.  The statute 
requires review and reestablishment of the maximum available control technology-based standards every 
eight years, id. § 7412(d)(6), and provides that “[n]o emission standard or other requirement promulgated 
under this section shall be interpreted, construed or applied to diminish or replace the requirements of a 
more stringent emission limitation….”  42 U.S.C. § 7412(d)(7). 
123 See NESCAUM, Environmental Regulation and Technology Innovation: Controlling Mercury 
Emissions from Coal-Fired Boilers (Sept. 2000), available at http://www.nescaum.org. 
124 See, e.g., Robert V. Percival, Regulatory Evolution and the Future of Environmental Policy, 1997 U. 
Chi. Legal F. 159, 176-184 (1997). 
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units will eventually retire should not be a justification for failing to consider the full effect of 

that generation in setting state goals.125 

Finally, including nuclear (or hydropower) units in setting emissions rate targets need not 

negatively affect a state if a nuclear (or hydropower) facility were forced to retire unexpectedly 

for reasons beyond reasonable control – for example, due to an unexpected equipment failure (or, 

for hydropower, a prolonged drought).  In that circumstance, EPA’s regulations implementing 

section 111(d) provide a mechanism for a state to amend its plan to provide a different pathway 

for achieving compliance.  Indeed, the general regulations explicitly allow for the possibility that 

a state plan or revision may, under certain circumstances, provide for a longer compliance period 

or establish less stringent emission standards, at least for a time.126  Specifically, a state may 

provide for longer compliance schedules or the application of less stringent emissions standards 

if the state demonstrates with respect to a facility or class of facilities that costs of control are 

unreasonable because of “plant age, location, or basic process design,” installing necessary 

control equipment is impossible, or “factors specific to the facility (or class of facilities) … make 

application of a less stringent standard or final compliance time significantly more 

reasonable.”127  Such plan submissions would require increments of progress to achieve 

compliance.128  Moreover, section 111(d)’s authorization for states to consider “the remaining 

useful life of the existing source”129 in establishing standards of performance can also be 

125 Indeed, existing generation of all types will all eventually retire or need substantial investments to 
continue operation. 
126 See 40 C.F.R. § 60.28(a).   
127 Id. § 60.24(f).   
128 See id.  § 60.24(e)(1).   
129 42 U.S.C. § 7411(d)(1).  
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interpreted to authorize a revision of system-based standards where the life of an existing zero 

emissions source is cut short.   

2. An Alternative:  Accounting for Nuclear Generation That Is Lost. 

An alternative clarification in the final rule could potentially achieve the same incentives 

as a system-wide rate to maintain existing nuclear facilities, although it would be somewhat 

more complex.  Without changing EPA’s proposed target rate calculation methodologies, EPA 

could still ensure that states have the appropriate incentive to preserve all existing nuclear 

capacity by adjusting the state’s calculated emissions rate, when assessing a state’s compliance, 

to reflect the full impact of any premature nuclear retirement.  Thus, EPA could indicate that, in 

determining whether a state is meeting its goals, EPA will subtract from the rate denominator the 

full amount of any lost nuclear generation, effectively requiring full replacement with 

equivalently carbon-free generation.  Like a system-wide emissions rate, this approach would 

give each state an incentive to preserve all of its existing nuclear plants that may be at risk of 

early retirement.  However, because state plans may differ, and because EPA has expressed an 

intention to measure compliance with respect to each state’s plan, it would be more 

straightforward to include all megawatt-hours of existing power plant generation in determining 

a state’s target emissions rates, as proposed above.130 

Regardless of methodology, EPA should require that a state plan include requirements 

that no nuclear generation assets will be prematurely retired – or, alternatively, that any 

prematurely retired nuclear generation will be replaced by an equal or greater amount of other 

130 If EPA does adopt this option despite its complexity, the Final Rule will also need to address interstate 
purchases carbon-free energy credits.  See Part V below, for further discussion of accounting rules to 
prevent double counting resulting from the interstate trading of credits. 
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zero-emissions generation.  A plan that failed to satisfy this principle should be deemed non-

compliant.   

3. At a Minimum, EPA Should Use a State-Specific Determination of “At-
Risk” Nuclear Capacity. 

As discussed above, EPA should not limit the inclusion of nuclear generation in the 

calculation of a state’s emissions rate goals to those facilities deemed “at risk.”  However, to the 

extent that EPA does retain that general framework, it must replace the use of a six-percent 

nationwide average – which does not accurately reflect conditions in any particular state – with a 

state-specific determination of the nuclear capacity at risk of early retirement.131   

This solution, while an improvement to the rule as proposed, does not treat all carbon-

free generation the same and is far from preferable.  It will not provide states with sufficient 

incentives to value the carbon-free generation of all existing nuclear facilities, nor will it provide 

them with sufficient incentives to preserve every cost-effective megawatt of existing nuclear 

power.  Moreover, this solution poses administrative challenges that a system-wide emissions 

rate would avoid.  In particular, EPA would be forced to determine which nuclear facilities are 

“at risk.”  EPA would also need to revise that determination from time to time, adjusting state 

goals with each addition to the list of endangered nuclear plants.  The difficulty inherent in such 

judgments will only be compounded by changing market conditions over the timeframe 

envisioned in the rule.   

131 Use of a nationwide average is inconsistent with how EPA defines the “best system of emission 
reduction” elsewhere in the Proposed Rule; rather than a nationwide average, EPA relies on state- and 
region-specific data.  As discussed in Part I, it is also inconsistent with how the electricity system actually 
functions, which is on a regional basis.   
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4. EPA Should Expressly Recognize the Ability to Demonstrate 
Compliance Through Portfolio Standards That Credit Nuclear and 
Hydropower. 

One way that states could choose to help ensure the continued vitality of existing nuclear 

and hydropower plants is to include such generation in their portfolio standard programs through 

what might be called a “clean energy credit.”  Doing so would place a value on the 

environmental attributes of nuclear and hydropower generation, just as Renewable Portfolio 

Standard (“RPS”) programs place a value on the environmental attributes of wind or solar.  

Today, few if any state RPS programs encompass all forms of zero-carbon electricity and some 

may even credit carbon-emitting generation such as clean coal and waste coal.132  That is 

unsurprising, given that RPS programs ordinarily seek to achieve state policy goals other than, or 

in addition to, CO2 emissions reductions.  Most state RPS programs do not encompass nuclear 

power, and although many include some types of hydropower, they generally exclude the 

existing large-scale hydropower that provides the largest source of reliable renewable 

generation.133  

However, if states are given the proper incentives to preserve existing nuclear capacity 

and hydropower – for instance, if EPA uses a system-wide rate to calculate emissions targets – 

then states may expand their portfolio standard programs to include nuclear and existing large-

scale hydro by mandating procurement of clean energy credits.  Such credits, like RECs under 

existing programs, could also be traded, thereby allowing a state to comply by helping to 

preserve an existing nuclear or hydropower facility located in another state.  EPA should make 

132 See, e.g., OAC § 4901:1-40-04(B)(3) (in Ohio, clean coal is an “advanced energy resource”); 73 P.S. 
§ 1648.2 (in Pennsylvania, the definition of “alternative energy sources” includes “waste coal”).   
133 See generally Database of State Incentives for Renewables & Efficiency (“DSIRE”), DSIRE 
Quantitative RPS Data Project (Apr. 15, 2011), available at 
http://www.dsireusa.org/rpsdata/RPSFieldDefinitionsApril2011.pdf. 
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clear in the final rule that such clean energy credit programs will be recognized as a valid method 

for states to comply and that clean energy credits reflecting nuclear generation will be valued 

fully, rather than at the six percent factor suggested by EPA’s proposed goal-setting 

methodology.  

The reasons for including nuclear and large-scale hydropower in clean energy credit 

programs are similar to the reasons for fully counting nuclear generation in EPA’s goal-setting 

formula.  Procuring one MWh of electricity from a nuclear generator is at least equivalent to 

procuring one MWh of electricity from a wind generator.  Moreover, clean energy credit 

programs would avoid the negative consequences for emissions reduction that can result from 

RPS programs that favor some zero-emissions generation technologies and not others.  As 

discussed above, existing RPS programs that favor wind power but exclude nuclear power 

exacerbate the economic pressures faced by nuclear generators.  Tradable nuclear and 

hydropower credits would help ensure, particularly in rate-based states, that nuclear and 

hydropower facilities are appropriately valued for the zero-carbon attribute of the electricity they 

generate.   

III. EPA SHOULD MODIFY THE GOAL-SETTING FORMULA IN SEVERAL KEY 
RESPECTS. 

In addition to modifying the treatment of nuclear generation in the goal-setting formula, 

EPA should make several other adjustments that better reflect the emissions reductions 

achievable from the “best system of emission reduction” and that align with the interconnected 

nature of the electric system.  Specifically, EPA should (1) value incremental renewable energy 

and energy efficiency in Building Blocks 3 and 4 in terms of the CO2 emissions they avoid from 

existing fossil fuel generation, rather than as simply additional MWh of generation; (2) look 
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beyond state borders when calculating the reductions achievable from dispatch to under-utilized 

NGCC units in Building Block 2 and from zero-carbon electricity that can replace or reduce 

existing fossil generation in Building Block 3; and (3) account for reductions achievable from 

increased co-firing of natural gas in Building Block 1.  These adjustments will better ensure that 

emission goals reflect the extent of emissions reductions achievable in light of the integrated 

nature of the electric system and the opportunities for replacement of generation from higher-

emitting sources with generation from lower-emitting sources.   

A. EPA Should Treat Incremental Renewable Energy and Energy Efficiency as 
Displacing Existing Fossil Fuel Generation, Not as Additional Generation. 

In setting state goals, the Proposed Rule treated incremental renewable energy (in 

Building Block 3) and energy efficiency (in Building Block 4) as additional megawatt-hours that 

would be added to the denominator of the rate formula.  In other words, the Proposed Rule 

would count new renewable generation and energy efficiency as though they will result in more 

total generation, but with the same overall total carbon emissions.  The Goal-Setting NODA 

invites comment on an alternative and more logical way to account for incremental renewable 

energy and energy efficiency: as replacing existing fossil fuel-fired generation, and thus reducing 

CO2 emissions from the numerator.134  EPA should adopt this alternative approach. 

Valuing incremental renewable energy and energy efficiency as avoided emissions, rather 

than as additional generation, better aligns both with EPA’s rationale for the “best system of 

emission reduction” and with how the interconnected electricity system works.  As EPA 

recognized, increased renewable electricity “provides electricity that can be substituted for 

134 Goal-Setting NODA, 79 Fed. Reg. at 64,552-53.   
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generation from more carbon-intensive EGUs”135 and ideally reduces CO2 emissions because it 

“replaces predominantly fossil fuel-fired generation.”136  Similarly, additional energy efficiency 

programs are intended to reduce generation from existing fossil fuel generation, and therefore 

should reduce overall CO2 emissions.137  In most cases, when states add renewable generation 

and energy efficiency, the electric system dispatches less fossil generation and thus reduces the 

mass of emissions.  Thus, in setting state emissions rate goals, EPA should value these measures 

as emissions avoided, rather than simply treat them as additional generation without a 

corresponding adjustment to emissions in the numerator.138  This approach also is more 

consistent with EPA’s approach to Building Block 2, in which existing NGCCs are assumed to 

replace existing fossil generation that is more carbon-intensive, and the numerator of the goal-

setting formula is adjusted correspondingly.139  In both cases, a reduction in emissions rate 

occurs because higher-emitting sources are dispatched less frequently, not solely because lower-

emitting generation is added.   

Moreover, EPA should be promoting zero-carbon electricity sources and demand side 

reductions not as ends in themselves, but as means to achieve emissions reductions.  EPA should 

value these components of Building Blocks 3 and 4 in the way that is most consistent with that 

ultimate goal.     

135 NPRM, 79 Fed. Reg. at 34,858. 
136 Id. at 34,866. 
137 Id. at 34,858, 34,871.   
138 EPA’s Goal-Setting NODA expressly mentions two options: assume the incremental renewable energy 
and energy efficiency replace fossil generation on a pro rata basis, or replace higher-emitting fossil 
generation first.  Goal-Setting NODA, 79 Fed. Reg. at 64,552-53.  Either option better approximates the 
system response to additional renewable energy generation or reduced demand for fossil fuel-fired 
generation than EPA’s proposal to add MWh to the denominator without a corresponding adjustment to 
CO2 emissions in the numerator. 
139 Goal-Setting NODA, 79 Fed. Reg. at 64,552; NPRM, 79 Fed. Reg. at 34,896.   
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B. EPA Should Look Beyond State Borders When Calculating Reductions 
Achievable from Dispatch to NGCC Units in Building Block 2 and From 
Zero-Carbon Electricity Generation in Building Block 3. 

EPA’s Goal-Setting NODA also addresses, among other things, the following two issues 

related to the calculation of emissions goals: first, whether states that have little or no under-

utilized NGCC capacity could nonetheless shift some minimum amount of generation to NGCC 

plants, even if such plants are located in other states; and second, whether EPA should calculate 

a state’s potential for reducing emissions through renewable electricity by calculating regional 

potential reductions, and then allocating those reductions to states within each region.140  While 

these issues relate to different building blocks in EPA’s calculations, they are nonetheless 

related.  Both issues stem from the more general question of whether state goals should reflect 

emissions reductions that can be supported only by measures within a state’s borders (e.g., 

redispatch, zero-carbon electricity production, and energy efficiency ), or instead whether state 

goals should – consistent with the interconnected, interstate nature of the electricity system – 

reflect emissions reductions supported by measures that can be taken regionally. 

The Proposed Rule limits emissions goals to measures that can be undertaken within a 

state’s borders.  Limiting future emissions reductions to those within a state border does not fully 

reflect a state’s potential to economically reduce emissions.  For example, under the Proposed 

Rule, for states with little or no under-utilized NGCC capacity, the emissions goals reflect little 

or no emissions reductions achievable through Building Block 2 (redispatch), even though those 

states may well be able to achieve emissions reductions by relying upon redispatch from affected 

140 Goal-Setting NODA, 79 Fed. Reg. at 64,546-47, 64,549-52.  More generally, EPA sought comment on 
whether to establish a minimum value of generation shift for Building Block 2 to reflect switching to 
existing NGCC units, or to reflect dispatch to new NGCC units or co-firing natural gas in existing coal-
fired boilers.  Id. at 64,550.  As explained in Part I.C of these comments, EPA should consider the 
opportunities for emissions reductions from co-firing natural gas in existing fossil units as part of 
Building Block 1. 
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EGUs to NGCCs located in other states.  Likewise, for Building Block 3, the Proposed Rule sets 

emissions goals based upon a state’s 2012 renewable generation, scaled up over time using 

regionally-calculated growth factors.  That is so even though a state may be able to achieve 

emissions reductions by relying upon renewable generation constructed in other states.  In fact, 

the growth factors are based upon RPS programs that expressly allow reliance on renewable 

generation constructed in other states.141 

The state-bound approach taken in the Proposed Rule artificially and unrealistically limits 

the reductions that can be achieved by Building Blocks 2 and 3.  For example, Pennsylvania’s 

emission goals reflect redispatch from its coal plants to the 10 GW of NGCC capacity located 

within the Commonwealth, but they ignore the reality that Pennsylvania is interconnected with 

New Jersey.  EPA projects that after implementation of the Proposed Rule, New Jersey’s NGCC 

fleet will have a capacity factor of only 44 percent, far below the 70 percent used as the ceiling 

for Building Block 2.142  New Jersey’s NGCC fleet – which is dispatched by the same grid 

operator as Pennsylvania’s coal fleet – could absorb approximately 13 million MWh from coal 

units in neighboring states.  If Pennsylvania coal generation were shifted to New Jersey NGCCs 

until those units reached 70 percent capacity, the net emissions from the two states would be 

reduced by nearly eight million short tons of CO2 per year.143 

141 When EPA calculated the Building Block 3 reductions for each state, it capped the renewable 
generation target for each state based on a regional growth factor.  See Technical Support Document: 
GHG Abatement Measures, Docket ID No. EPA-HQ-OAR-2013-0602-0437 at 4-19, 4-22 to 4-25, Tables 
4.6 and 4.7.  However, in some states this formula yields emission goals based on renewable energy 
output lower than the state’s current output.  Specifically, the proposed renewable generation targets for 
Iowa, Maine, Minnesota, and South Dakota are lower than the renewable generation in those states in 
2012. 
142 Goal Computation Technical Support Document, Docket ID No. EPA-HQ-OAR-2013-0602-0460, at 
Appendix 1 (“Goal Computation TSD”).   
143 EPA’s analysis suggests New Jersey NGCCs could produce approximately an additional 13 million 
MWh at 70 percent capacity.  Avoided emissions are based on the difference between Pennsylvania’s 
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In the Goal-Setting NODA, EPA proposes alternative methods of calculating emissions 

rate goals that more closely conform to the integrated, interstate nature of the electricity system.  

The final rule should account for emissions reductions that can be achieved through measures 

taken beyond a state’s borders.  For example, as just discussed, coal-fired generation located in 

one state can often be displaced by under-utilized NGCCs located in another state.  Setting state 

goals to reflect the potential for redispatch to NGCCs located in other states not only would be 

reasonable, but failing to account for such potential could significantly underestimate the degree 

of emissions reductions achievable through the BSER, which, as EPA has explained, takes into 

account the interstate nature of the electric industry.144  Likewise, EPA should set state goals to 

account for a state’s ability to reduce emissions through reliance on zero-carbon generation 

located in another state.  Doing so would be consistent with EPA’s apparent intention that states 

be able to demonstrate Building Block 3 reductions through the purchase of credits from other 

states. 

More generally, as discussed in Section I above, in the electricity system, the location of 

the resource that displaces or avoids emissions reduction is not determined by state boundaries, 

but instead is dictated by market forces, chiefly cost.  Emissions goals reflecting the reductions 

achievable in that “best system of emission reduction” should, therefore, reflect the full amount 

of reductions that can occur in an interconnected region.  In determining the boundaries of the 

relevant region, it would be natural for EPA to adopt the boundaries of existing ISOs and RTOs, 

as those grid operators control dispatch within their territory.  In areas of the country not 

current coal emissions rate (2,108 lbs/MWh) and New Jersey’s current NGCC emissions rate (889 
lbs/MWh), if this incremental capacity were dispatched. Goal Computation TSD at Appendix 1. 
144 See NPRM, 79 Fed. Reg. at 34,880-81. 
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governed by an ISO or RTO, power flows are managed within “control areas” that similarly can 

span state lines.  

In determining the emission reductions that can occur within a region due to redispatch 

from coal to gas, and then apportioning those reductions to states within that region, EPA could 

rely upon a version of the Integrated Planning Model (“IPM”) that it has already developed and 

used in similar contexts.145  IPM models areas within ISOs and RTOs as sub-markets.  The 

model would allow EPA to project where emissions reductions occur in the interconnected 

electricity system, and EPA could easily formulate state goals based upon that modeling.  This 

approach would be very similar to the way in which EPA calculated total allowable emissions 

from each state in the CSAPR based on the state’s ability to achieve highly cost-effective 

emissions reductions, and approximated an allocation based on cost.146  EPA could also use a 

simpler allocation system, in which the total emissions reductions in a region is apportioned to 

the constituent states based on historical generation (e.g., MWh produced in 2012), electricity 

load (e.g., MWh consumed in 2012) or historic emissions (e.g., CO2 tons emitted in 2012).147 

145 See, e.g., West Virginia v. EPA, 362 F.3d 861, 869-71 (D.C. Cir. 2004) (upholding EPA’s use of IPM 
in developing nitrogen oxide emissions limitations). 
146 See EPA v. EME Homer City Generation L.P., 134 S. Ct. 1584, 1596-97 (2014) (describing and 
affirming EPA’s “complex modeling” of cross-state air pollution resulting in emissions budgets for each 
state). 
147 At the very least, EPA should adopt a minimum percentage for dispatch switching for states with little 
to no existing NGCC capacity, based upon the ability to repower existing coal-fired units with NGCC 
units.  As EPA notes, this mechanism would increase the emissions reductions required in states with 
limited existing NGCC capacity and significant coal-fired capacity.  See Goal-Setting NODA, 79 Fed. 
Reg. at 64,550.  Even if one of these states did not participate in regional markets, that state still could 
meet minimum re-dispatch requirements by repowering or replacing some of its coal units.  As discussed 
in Part I.C of these comments, many of these coal states are located over or near shale gas formations, so 
that switching dispatch to converted or new NGCC units would be cost effective and feasible in those 
states.   
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Reductions based on renewable generation also should be determined by looking beyond 

state borders.148  Indeed, although the Proposed Rule formulates state goals based upon 

renewable generation located within the state, it appears to contemplate allowing states to 

demonstrate compliance through RECs purchased from other states.  A state’s emissions goals 

should be consistent with the means available for compliance.149  Thus, if EPA continues to 

allow states to demonstrate compliance using RECs generated in other states, then EPA should 

set state emissions reduction goals consistently.  Those goals should reflect states’ ability to 

comply by purchasing RECs from other states, and they should include an allocation of potential 

renewable generation across states capable of supporting it through the purchase of RECs.   

At a minimum, EPA should set state emission reduction goals for renewable generation 

based on the reductions that can be achieved within a region, using the same regions proposed 

here for Building Block 2 – i.e., regions that reflect the boundaries of existing ISOs and RTOs or 

“control areas.”  As noted, this approach reflects the reductions achievable through the “best 

system of emission reduction” taking into account the interstate nature of the electric system.  

Moreover, a regional approach encourages regional compliance, reducing the risk of “double 

counting” renewable energy credits by ensuring that renewable generation is only counted 

once.150 

148 Alaska and Hawaii excepted. 
149 The RGGI States have made a similar comment.  See RGGI States’ Comments at 14, 24. 
150 See Part V.D of these comments for a full explanation of trading rules to avoid the problem of double 
counting. 
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C. In Setting State Goals, EPA Should Incorporate Co-Firing With Natural Gas 
and Other Types of Fuel Switching in Building Block 1. 

In the Goal-Setting NODA, EPA also requests comments on whether it should consider 

re-dispatch from steam generation to existing NGCC units, re-dispatch to new NGCC units, or 

co-firing natural gas in existing coal-fired boilers in calculating the emissions reduction goals for 

Building Block 2.  Companies may also convert coal-fired steam boilers to natural gas, as EPA 

notes in the NODA.151  EPA suggests that this could be accomplished by establishing a 

minimum percentage for dispatch switching from coal-fired generation for Building Block 2, 

which would increase the emissions reductions required in states with existing coal-fired units 

but little or no excess existing NGCC capacity.152  As part of the proposal, EPA requests 

comment on the issue of whether co-firing with natural gas and other forms of fuel switching 

(e.g., to higher ranked coal or biomass), as well as conversion, should be considered as part of 

the BSER, generally, including in Building Block 1.153 

Exelon agrees that co-firing with natural gas and converting coal units to natural gas units 

are feasible mechanisms to reduce CO2 emissions that are frequently being implemented today 

even without a price on carbon emissions.  Therefore, EPA should consider these mechanisms 

for emissions reduction in the BSER and increase the stringency of state emissions reduction 

goals accordingly.  However, co-firing with natural gas is best applied as an element of Building 

151 See Goal-Setting NODA, 79 Fed. Reg. at 64,549-51.   
152 Id. at 64,550.   
153 See NPRM, 79 Fed. Reg. at 34,857, 34,875-76, 34,897.   
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Block 1 to increase the percentage reduction of emissions from coal-fired power plants 

attributable to measures that can be implemented at those plants.154  

As EPA notes, industry is currently rapidly converting or replacing the existing coal-fired 

fleet to utilize natural gas or to allow co-firing of existing boilers with natural gas.  As of January 

2013, well before the proposal of the Clean Power Plan, plants representing 5,384 MW of coal-

fired capacity located in five NERC regions were involved in conversion projects.155  Since that 

time, additional conversion plans have been announced.156  Likewise, a number of existing coal-

fired power plants have made changes or announced plans to accommodate co-firing so that they 

can run on natural gas, coal, or both.157   

Repowering and co-firing projects are occurring today without regard to a specific federal 

requirement to reduce CO2 emissions from existing sources.  Dramatically lower natural gas 

prices and increased development of shale gas resources arising from directional drilling 

154 As noted above at footnote 147, conversion to natural gas also could provide a basis for EPA to 
establish a minimum percentage for dispatch switching for each state in Building Block 2 of the state 
goals, if EPA chooses not to take a regional approach in that Building Block.   
155 Neil Powell, SNL Financial, “5,384 MW of U.S. capacity involved in gas combined-cycle conversion 
projects” (Jan. 16, 2013).   
156 See, e.g., Alliant Energy Press Release, “Alliant Energy transitioning M.L. Kapp Generating Station to 
natural gas” (Jan. 3, 2014), available at 
http://www.alliantenergy.com/AboutAlliantEnergy/Newsroom/NewsReleases/023317; Zia Ullah Khan, 
SNL Financial, “UPDATE: OG&E $1.1B compliance plan features scrubber installation, coal-to-gas 
conversion” (Aug. 7, 2014) (discussing OG&E’s application to convert two coal-fired units at Muskogee 
plant to natural gas); Eric Wolff, SNL Financial, “Ameren Missouri to add renewables, cut coal power in 
20-year plan” (Oct. 1, 2014) (discussing Ameren Missouri plan to switch two Meramec Energy Center 
units from coal to gas). 
157 See, e.g., Platts Megawatt Daily, “Coal plants ramp down to keep more gas online” (Dec. 16, 2013) 
(two 460 MW units at Curtis H. Stanton Energy Center near Orlando, Florida, co-fire coal and gas); Platts 
Megawatt Daily, “EPA rules, cheap gas underlie novel fuel switch” (Feb. 11, 2014) (Kentucky Power 
intends to co-fire gas at its 278 MW unit at the Big Sandy Plant).  
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capability have made these projects more feasible.158  Co-firing also reduces maintenance 

requirements and increases operational flexibility by allowing the coal-fired plants to increase 

and decrease their output more readily to respond to changes in load demand.159  Many 

companies initiating these projects have indicated that they are using natural gas conversion or 

co-firing as low-cost mechanisms to reduce emissions of conventional and hazardous air 

pollutants to comply with the requirements of MATS, CSAPR, the regional haze program, and 

other state and federal environmental requirements.  Indeed, some of these projects have allowed 

companies to continue to rely on coal-fired facilities that would otherwise have retired.  

Therefore, EPA has a reasonable basis to include increased natural gas use through co-firing and 

conversion as cost-effective mechanisms in determining BSER.   

The widespread availability of shale gas, as shown in Figure 6, means that co-firing and 

conversion is available, or could be available, at coal-fired units located across the continental 

U.S.160 

158 Directional drilling is the technological development that allowed exploitation of shale gas deposits 
through the use of hydraulic fracturing or “fracking.” 
159 See Platts Megawatt Daily, “Coal plants ramp down to keep more gas online” (Dec. 16, 2013). 
160 EIA, “Lower 48 states shale plays”, May 9, 2011.  Available at 
http://www.eia.gov/oil_gas/rpd/shale_gas.pdf.  
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Figure 6.  Location of Shale Gas Deposits in the Continental U.S. 

 
Source:  EIA 

 

The availability of nearby existing pipelines should not be considered a limitation on use of these 

mechanisms to reduce CO2 emissions.  Many new pipelines have recently been built, are under 

construction, or have been announced, including FERC-regulated interstate pipelines, intrastate 

public utility commission-regulated pipelines, and unregulated pipelines characterized as 

“gathering lines.”  In addition, FERC certificates pipelines relatively quickly – based on data 

other commenters have amassed, we understand pipelines generally proceed from application to 

in-service in under 16 months.   
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Further, temporary changes in natural gas demand such as that created by last winter’s 

polar vortex should not exclude co-firing as a basis for setting multi-decade average emission 

reduction goals.  Because units equipped to co-fire natural gas and coal can readily switch fuels, 

adjusting goals to call for a minimum percentage of co-firing would not impair reliability during 

limited extreme weather events like the polar vortex.  Indeed, the additional flexibility provided 

by dual-fuel units can enhance reliability. 

Although EPA has suggested that co-firing could be considered as a part of the goal-

setting for Building Block 2, the better approach is to consider natural gas co-firing, like other 

available forms of fuel switching, as part of Building Block 1.161  Fuel switching and materials 

separation are well-established mechanisms that must be considered under other Clean Air Act 

provisions in establishing technology-based, unit level emissions limitations.162  Like heat rate 

improvements, fuel switching occurs “inside the fence” through modification of the existing 

individual unit.  Co-firing involves modifying existing steam boilers solely to accommodate a 

less carbon-intensive fuel rather than switching the type of unit altogether.  By contrast, Building 

Block 2 relies upon the system response of changing dispatch from one type of facility (coal 

steam) to another type (NGCC).   

161 Although fuel switching to allow co-firing of natural gas provides the most significant opportunity for 
reducing emissions at the unit level, fuel switching to higher-ranked coals, coal drying, and co-firing with 
biomass from sustainably harvested “low use wood” provide additional opportunities for emissions 
reduction that EPA should consider in establishing the emissions reduction goals for Building Block 1.  
Penn State researchers determined that, in Pennsylvania alone, sustainably sourced “low use wood” could 
supply five million tons of dry biomass per year with a BTU value 60 percent that of coal to produce 
energy that would not add CO2 to the atmosphere.  See Pennsylvania Hardwoods Development Council, 
“Report of the Blue Ribbon Task Force On The Low-Use Wood Resource” (Sept. 2008) at iii, 13, 17, 
available at 
http://www.agriculture.state.pa.us/portal/server.pt/gateway/PTARGS_6_2_75292_10297_0_43/AgWebsit
e/Files/Publications/low_use_wood_energy_report_08.pdf. 
162 See, e.g. 42 U.S.C. § 7412(d)(2)(A) (specifying consideration of mechanisms to reduce pollutants 
“through process changes, substitution of materials or other modifications” in setting technology-based 
emissions limitations for hazardous air pollutants.)   
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Moreover, because efficiency improvements and co-firing can occur on the same unit, 

employing both measures will produce greater emissions reductions than applying either 

measure alone.  While emission reductions from these two methods will overlap to some degree, 

considering both techniques will still lead to more reductions at the unit than six percent on 

average, and thus will result in more stringent state goals.  While EPA will need to assess the 

degree of additional emissions reduction that can be achieved through co-firing, there are many 

coal-fired plants located over shale plays, and these units could use natural gas for 20 percent to 

100 percent of their operation in less than two years, based on the pipeline construction 

timeframe discussed above and more thoroughly in other organizations’ comments.  This 

revision to Building Block 1 would also help address the disparity in emissions reduction goals 

between states with little existing NGCC capacity but significant coal-fired capacity, since it 

would have a proportionately larger impact on the emissions goals for the states with limited 

excess NGCC capacity. 

Accordingly, EPA should consider co-firing and other fuel switching strategies as one of 

the mechanisms that it might employ in determining what emissions reductions can be achieved 

under Building Block 1, and it should calculate revised goals reflecting these strategies.   

IV. EPA SHOULD CLARIFY THE TREATMENT OF NEW GAS GENERATION. 

 The Proposed Rule recognizes that, in addition to the Building Blocks outlined in the 

proposal, states may seek to comply with their emissions targets through the use of new NGCC 

units that would displace higher-emitting existing EGUs.163  The Agency has requested comment 

on how emissions changes resulting from the use of new NGCC units, particularly as part of a 

163 See NPRM, 79 Fed. Reg. at 34,923; see also Goal-Setting NODA, 79 Fed. Reg. at 64,550. 
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rate-based plan, should be calculated.164  While the displacement of high-emitting existing EGUs 

by new, comparatively low-emitting NGCCs is certainly a potential means for states to comply 

with required emission performance levels, the final rule should clarify when and how both 

mass-based and rate-based states should account for emissions from these new NGCCs.   

Specifically, EPA should make clear in the final rule that states must account for 

emissions from new NGCCs to the extent that the new NGCCs are displacing generation by 

existing EGUs.  This is important in both mass- and rate-based systems.  Mass-based states may 

have to do so in order to avoid overstating their mass reductions.  If a mass-based state could 

comply simply by switching generation from existing EGUs to new NGCCs without counting 

the resulting emissions from the new NGCCs on which it has relied, the mass-based state would 

not actually achieve in the real world the full amount of emissions reductions claimed.  EPA 

should likewise make clear that, in demonstrating compliance, rate-based states may take new 

NGCCs into account only to the extent that they displace higher-emitting EGUs.  If states were 

free to include all new NGCCs in their rate for purposes of compliance, regardless of whether 

those NGCCs displace existing generation, higher-rate states could comply simply by building 

new NGCC units to average down their overall emissions rate.  Once again, states should not be 

able to establish on-paper compliance with the required emission performance levels while in 

reality increasing their carbon emissions, contrary to the statutory requirement for the “best 

system of emission reduction.”165  Although that principle is implicit in the Proposed Rule, EPA 

should make it clear in the final rule in order to preserve the Agency’s authority to reject state 

plans that may meet an emissions rate goal while actually increasing overall emissions.   

164 NPRM, 79 Fed. Reg. at 34,924.   
165 42 U.S.C. § 7411(a)(1).  (emphasis added)  Allowing emissions increases would be inconsistent with 
the purpose and text of the Clean Air Act.  See supra footnote 122. 
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A. Accounting for New NGCCs in Mass-Based States. 
Existing mass-based emissions programs, such as RGGI and in California, apply a single 

emissions cap covering both newly constructed power plants and existing EGUs.  EPA applied a 

similar structure to new and existing EGUs when it sought to regulate mercury emissions from 

EGUs under the Clean Air Mercury Rule.166  These inclusions are for good reason: a state could 

otherwise circumvent emissions caps by replacing existing EGUs with new generating facilities 

not subject to the emissions limitation.  Here, that process would be hastened by the fact that an 

effective exemption for new facilities would essentially subsidize those facilities at the expense 

of existing plants.  EPA has recognized that “under a mass based program, if new NGCCs were 

not included, their costs would be less than the cost of an existing NGCC unit.”167  This could 

have the perverse effect of incentivizing the replacement of existing NGCCs with similarly-

emitting new NGCCs.  

EPA should make clear in the Final Rule that, to the extent that a mass-based state 

reduces generation at existing EGUs by shifting that demand to new NGCCs, the state must 

account for the additional emissions resulting from the new NGCCs by adjusting its mass-based 

target downward by the amount of those new NGCC emissions, or by requiring that new NGCC 

plants and their emissions be covered by a single mass-based limit.  This approach would 

appropriately prevent a state from receiving compliance credit for emissions that have merely 

been shifted from existing EGUs to new ones.  Unfortunately, the Proposed Rule does not clearly 

prevent a state from doing just that.  For example, the preamble states that “[u]nder a mass-based 

plan where an emission limit on affected EGUs would assure achievement of the required level 

166 Standards of Performance for New and Existing Stationary Sources: Electric Utility Steam Generating 
Units, 70 Fed. Reg. 28,606, 28,661 (May 18, 2005) (40 C.F.R. § 60.4104). 
167 NPRM, 79 Fed. Reg. at 34,924. 
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of emission performance in the state plan, any emission reductions at affected EGUs resulting 

from substitution of new NGCC generation for higher-emitting generation by existing affected 

EGUs would automatically be reflected in mass emission reductions from affected EGUs.”168  

That statement misses a vital part of the picture.  Focusing solely on the “mass emission 

reductions from affected EGUs,” ignores the emissions that will be created by the new NGCCs, 

which should bear on a determination whether the state has achieved the required level of 

emission performance.169   

One potential exception in this regard is the implementation of Smart System Dispatch.  

It is preferable to have the price that EPA determines apply to both existing and new EGUs 

based on their relative carbon emissions.  However, once the carbon price is set, an alternative is 

to apply that price to existing EGUs only.  While this alternative approach would not be as 

economically efficient as a non-discriminatory application of the carbon price, it would not have 

the significant detrimental emissions impacts discussed above.  With a pre-determined uniform 

price, the new NGCCs will not artificially reduce the carbon price necessary to achieve the target 

reductions at existing EGUs.  New NGCCs would still shift emissions from existing EGUs to 

new EGUs, but as long as the carbon price is maintained, the overall reductions due to coal to 

gas redispatch should be maintained.  

In the Goal-Setting NODA, EPA has requested comment on whether it should designate a 

minimum level of redispatch that can occur in each state because states with little existing 

NGCC capacity could still build new NGCC capacity to reduce the use of coal-fired facilities.170  

168 Id. at 34,923.   
169 Id. 
170 Goal-Setting NODA, 79 Fed. Reg. at 64,546. 
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Under such a mechanism, the new units would necessarily need to be treated as affected units, 

and their emissions should be included in calculating compliance with EPA’s goals.  Exelon 

supports this approach and EPA should clarify that this approach applies in all states.     

B. Accounting for New NGCCs in Rate-Based States. 
The Proposed Rule also seeks comment on how to account for the emissions of new 

NGCCs in rate-based states.  EPA must make unmistakably clear in the final rule that rate-based 

states may take new NGCCs into account in demonstrating compliance with emissions 

performance levels only to the extent that they can establish that the new NGCCs have actually 

displaced generation by higher-emitting affected EGUs, and must also account for the actual 

emissions from those new units when measuring compliance.   In the absence of such a 

requirement, a rate-based state with a target rate that is higher than the typical emissions rate for 

new NGCCs could try to achieve compliance simply by building new NGCCs, either to generate 

electricity for export or to reduce electricity imports or to replace uncounted generations, such as 

nuclear and hydropower.  Those new NGCCs would reduce the state’s adjusted emissions rate by 

averaging the rate down, allowing the state to move toward compliance even while paradoxically 

increasing total emissions.   

Neither the statute – which requires a state to apply standards of performance reflecting 

the “best system of emission reduction”171 – nor the Proposed Rule appears to countenance that 

kind of gamesmanship.  EPA appears to intend to allow rate-based states to count new NGCCs in 

determining rate for purposes of compliance only to the extent that the new NGCCs actually 

displace existing, higher-emitting sources.  Thus, the Proposed Rule describes the construction of 

171 42 U.S.C. § 7411(a)(1) (emphasis added). 
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new NGCCs as a means to “reduce utilization and emissions from affected existing EGUs,”172 

not as a means to achieve a lower rate without reducing such utilization and emissions.  And the 

proposed definition of “emission standard” includes “any requirement applicable to an affected 

entity other than an affected source that has the effect of reducing utilization of one or more 

affected sources, thereby avoiding emissions from such sources.”173   

Nevertheless, the final rule should clearly foreclose a state’s ability to comply by building 

new NGCCs solely to average down the state’s emissions rate, without actually displacing any 

emissions from affected EGUs.  One way for the rule to do so is by using the state’s change in 

net electricity exports as a measure of how much of its new generation merely supplements old 

generation, rather than displacing it or serving increased in-state load.  A state whose new natural 

gas generation simply displaces old generation or serves increased load will have no change in 

net exports.  A state that adds new natural gas generation without a corresponding reduction in 

output from existing plants or increase in load served, on the other hand, will produce more 

electricity and thus increase its net exports (or, equivalently, decrease its net imports).   

To remove any incentive for a state to add new gas generation solely to lower its rate 

without actually displacing generation by higher-emitting EGUs, EPA can incorporate into its 

compliance calculation any increase in the state’s net electricity exports.  Specifically, EPA can 

subtract any increase in net exports (or decrease in net imports) from the denominator of the 

state’s rate calculation, while also subtracting the associated emissions from the numerator.  For 

instance, a state generating 150 MWh (exactly the amount necessary to serve its load) and 

emitting 125 tons of CO2 would have a calculated rate of 1,667 lbs/MWh.  If the state adds 50 

172 NPRM, 79 Fed. Reg. at 34,923 (emphasis added); see also Goal-Setting NODA, 79 Fed. Reg. at 
64,549-51. 
173 NPRM, 79 Fed. Reg. at 34,955-56 (proposed 40 C.F.R. § 60.5820) (emphasis added).   
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MWh of NGCC generation without any increase in load, its carbon emissions might increase to 

150 tons, corresponding to a total of 200 MWh of generation – for a calculated rate of 1,500 

lbs/MWh, if all of this new generation were included in the denominator and all of its emissions 

were included in the numerator.  But if EPA were to adjust the compliance equation to reflect 

increased exports in the manner proposed above, the rate calculation would remain 1,667 

lbs/MWh, rather than decreasing.  And if the in-state load served in this example increased from 

150 MWh to 200 MWh, so that the new generation merely kept pace with load growth, then no 

such adjustment would be required – i.e., the new calculated rate would be 1,500 lbs/MWh.  This 

“net export” adjustment would effectively prevent a state from building new NGCCs solely to 

average down its rate, without actually relying on those new NGCCs to displace the state’s 

higher-emitting existing EGUs. 

Indeed, elsewhere in the Proposed Rule, EPA recognizes that states should not be 

permitted to circumvent standards of performance established by section 111(d) simply by 

shifting their generation from affected EGUs to generation units falling under EPA’s new source 

performance standards under section 111(b).  EPA has proposed that modified or reconstructed 

sources (which are subject to regulation under section 111(b)) should also continue to be 

regulated under section 111(d), lest sources “seek to avoid their obligations under a CAA section 

111(d) plan by undertaking modifications.”174  Specifically, EPA has expressed “concern[] that 

owners or operators of units might have incentives to modify [existing EGUs] purely because of 

174 Id. at 34,904.  In this regard, the intent of the Proposed Rule as expressed in the preamble appears to be 
inconsistent with the language of the Proposed § 60.6800.  Cf. id. at 39,954.   
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potential discrepancies in the stringency of the two programs, which would undermine the 

emission reduction goals of CAA section 111(d).”175    

The more likely scenario of new NGCCs replacing existing EGUs requires EPA to 

institute a mechanism that ensures states cannot claim credit for shifting emissions from existing 

to new EGUs, thereby undermining the emission reductions goals of section 111(d).  The statute 

plainly authorizes EPA to adopt a mechanism like accounting for a change in net electricity 

exports to prevent states from relying on new NGCCs to average down their emissions rates.  

Section 111(d)(1) requires state plans to establish “standards of performance for any existing 

source,” and section 111(a) defines a “standard of performance” to mean “a standard for 

emissions of air pollutants which reflects the degree of emission limitation achievable through 

the application of the best system of emission reduction.”176  As EPA’s Legal Memorandum 

explains, “even if the phrase ‘standards of performance for any existing source’ is interpreted to 

mean that the standards of performance must apply directly to, and only to, the affected sources, 

that application of the standards of performance does not limit the scope of the type of ‘system of 

emission reduction’ that may serve as the basis for the standards for emissions.”177  To the extent 

that a state’s proposed “system of emission reduction” is to displace existing EGUs with new 

NGCCs, the state should be required to demonstrate that that system – which includes the new 

NGCCs and their resulting emissions – satisfies the standards of performance established by the 

BSER.178  Indeed, EPA has proposed regulations that formulate emissions standards applicable 

175 Id. at 34,904.  Exelon thinks this incentive is much more likely with regard to new NGCCs than 
reconstructions. 
176 42 U.S.C. § 7411(d), (a).   
177 EPA Legal Memorandum at 52-53.   
178 Cf. EPA Legal Memorandum at 14 (explaining that EPA’s “best system of emission reductions” can 
take account of entities that are not existing sources, such as renewable generation and demand response, 
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to “affected entit[ies],” and has proposed to define an “affected entity” to include “[a]n affected 

EGU or another entity with obligations under this subpart for the purpose of meeting the 

emissions performance goal requirements in these emission guidelines.”179 

V. PROPOSED ACCOUNTING RULES FOR INTERSTATE INTERACTIONS. 

EPA’s proposal envisions that states may seek to satisfy their Clean Power Plan 

obligations through allowance trading programs or through RPS programs that rest on trading of 

RECs.  Without appropriate accounting and attribution rules from EPA, however, some states 

may take credit for traded allowances and credits in a manner that does not accurately reflect 

their contribution to emissions reduction and that undermines the actual purpose of the rule.  The 

accounting and attribution rules to govern interstate trading proposed below can address 

concerns associated with trading as a means of compliance, including the need to prevent 

double-counting of emissions reductions.     

A. Background. 
EPA envisions that states’ efforts to satisfy their Clean Power Plan obligations could 

encompass programs relying upon two different kinds of extant tradable currencies: CO2 

allowances and RECs.180  CO2 allowances are issued by states that use mass-based emissions 

caps as the means of ensuring that those caps are satisfied.  In all nine states that currently 

that offset emissions from existing EGUs, because, due to “the integrated nature of the electricity grid and 
the fungibility of electricity and electricity services, they displace or avoid the need for generation from 
those sources and thereby reduce the emissions from those sources.”). 
179 NPRM, 79 Fed. Reg. at 34,953, 34,956 (proposed § 60.5780 and § 60.5820) (emphasis added).  
180 CO2 allowance markets are distinct from REC markets; the two currencies are not traded with each 
other.  In most RPS programs, trading is restricted to states that are in some way interconnected with the 
state in which the REC may be surrendered for compliance.  In contrast, allowance trading may be much 
broader geographically – in fact, California and Quebec are working to link their trading programs. 
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participate in RGGI, facilities may use a common bank of CO2 allowances for compliance.  

Those allowances are regularly traded across state lines to allow for emissions reductions to take 

place where they are most cost-effective.  In other words, a facility located in one state can 

comply by purchasing allowances issued by another state.  Because the overall number of 

allowances is capped, this arrangement ensures that the states participating in RGGI collectively 

achieve their emission goals – all of which are mass-based – and achieve cost-effective 

emissions reductions.   

EPA also envisions, however, that states might satisfy their Clean Power Plan obligations 

by obtaining and trading credits, such as RECs, that reflect a certain number of MWh of zero-

carbon generation.  Importantly, these credits, unlike CO2 allowances, were not intended to 

facilitate CO2 emissions reductions.  Rather, they result from state RPS programs, which require 

retail electric suppliers and local distribution companies to ensure that a certain percentage of the 

electricity consumed by retail customers is generated by renewable sources.  Each REC 

represents one MWh.  Many RPS programs allow a distribution company to comply by 

purchasing RECs from a generator located in a different state.  Once a REC is used to satisfy an 

RPS obligation, it is “retired” and can no longer be sold or traded.  

Unlike carbon allowance programs, RECs (and compliance with RPS programs) do not 

directly correspond to or ensure emissions reductions.181  RPS compliance may facilitate 

emissions reductions to the extent that clean generation replaces more carbon-intensive 

generation.  But to the extent that clean generation merely augments existing carbon-intensive 

181 Many REC programs include resources that are not renewable and that may be carbon-emitting.  See, 
e.g., supra footnote 132 (referencing the Ohio and Pennsylvania programs).  EPA has excluded tiers or 
programs that include fossil CO2 emitting sources from goal-setting and needs to take care that RECs or 
alternative energy credits generated by fossil resources that emit CO2 cannot be used for section 111(d) 
compliance. 
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generation or displaces other zero-carbon generation, no emissions reduction will result.  Indeed, 

California and the RGGI states – all of which have RPS programs – treat those programs as 

complementary to their carbon emission programs.  They do not use RPS compliance as a direct 

measure of, or proxy for, emission reductions.   

B. EPA Should Provide States With Equal Trading Opportunities Regardless of 
How They Choose to Comply.   

Today, states with opportunities for REC trading significantly outnumber those with 

opportunities for trading CO2 allowances.  Only ten states currently have mass-based CO2 

allowance trading programs, but 38 states, including all ten states with mass-based CO2 

programs, have RPS programs that provide for REC trading.  Thus, trading opportunities are 

more widely available for RECs than for CO2 allowances.   

The disparity in existing trading programs could unfavorably alter a state’s incentives to 

choose between mass- and rate-based compliance goals.  In choosing between those goals, states 

may consider that choice’s impact on the extent to which they can use trading programs to 

comply with their obligations.  If trading opportunities are more widely available for states 

choosing rate-based systems, the resulting incentive to choose such systems may undermine the 

flexibility that EPA wants states to have. 

To avoid this problem, EPA should ensure that mass- and rate-based states have equal 

access to trading opportunities.  Specifically, EPA has proposed allowing rate-based states to 

take credit for the out-of-state emission reductions evidenced by tradable RECs – in other words, 

to benefit from relatively widespread REC markets by treating REC purchases as the equivalent 

of CO2 reductions.  If EPA allows rate-based states to do this, it should do the same for mass-

based ones, and allow those mass-based states to take credit for out-of-state emissions reductions 

evidenced by tradable RECs.  By the same token, EPA should allow rate-based states to take 
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credit for the emission reductions evidenced by out-of-state carbon allowances.  If EPA fails to 

take these steps, a state’s choice of a mass-based goal could disadvantage it when it comes to 

compliance strategies.  The result would be a significant incentive for states to elect rate-based 

goals – even though rate-based programs will be more difficult to administer and enforce.182 

C. RECs Should Be Valued in Accordance With Their Emissions Reductions. 
EPA’s proposal envisions that states will rely on RPS programs as a means of achieving 

their emissions targets.  Broadly, EPA suggests that states may build RPS programs into their 

state plans, with the underlying clean generation incorporated into their compliance 

demonstrations.  Critically, however, the zero-carbon generation underlying a REC may vary in 

the extent to which it results in actual aggregate emissions reductions.  EPA cannot simply rely 

on RECs as a surrogate for those reductions.  In the Goal-Setting NODA, EPA discusses 

comments on the Proposed Rule’s use of RECs in setting emissions rate goals and in 

demonstrating compliance.183  These commenters urge EPA not to account for RECs as 

megawatt-hours added to the denominator of the emissions rate, but also to deduct from the 

numerator of the emissions rate the amount of CO2 avoided by that renewable MWh.  Consistent 

with this approach, Exelon proposes that all RECs used for compliance be valued based upon the 

carbon emissions they avoid. 

182 Just as states should not be incentivized to choose rate-based systems over mass-based ones, they also 
should not be incentivized to choose single-state state plans over multi-state compliance regions.  In this 
regard, EPA’s proposal expressly considers the prospect of allowing single states to take credit for out-of-
state emission reductions, but does not discuss allowing multi-state regions to take credit for out-of-region 
emission reductions.  We presume this omission is inadvertent, for there is no reason to treat out-of-region 
reductions differently from out-of-state reductions.  In the final rule, EPA should make clear that, just as a 
single state with its own state plan can take credit for reductions in other states, a multi-state compliance 
region can likewise take credit for reductions outside the region (so long as, of course, those reductions 
result from in-state or in-region compliance efforts). 
183 Goal-Setting NODA, 79 Fed. Reg. at 64,552-53.   
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As explained above, compliance with RPS standards is not a direct measure of carbon 

emission reductions.  To the contrary, the emission-reduction effect of a single MWh of zero-

carbon electricity (corresponding to a single REC) depends upon the carbon intensity of the 

resource it is displacing.  For instance, one MWh of renewable generation would reduce CO2 

emissions by about 2,000 pounds if it displaced coal-fired generation, but only by about 800 

pounds if it displaced new gas-fired generation.  And it would not reduce CO2 emissions at all if 

it displaced nuclear or other carbon-free generation.  Likewise, a REC surrendered to California 

or a RGGI state will not reduce CO2 emissions beyond those states’ caps at all.  Consequently, 

from the standpoint of emissions reductions, not all RECs are created equal.  Yet the Clean 

Power Plan’s goal is emissions reduction – not renewable generation as an end in itself.  And for 

purposes of this goal, RECs are valuable only to the extent that the underlying zero-carbon 

electricity avoids CO2 emissions from a carbon-emitting source.   

It follows that EPA cannot rely on RECs (and RPS programs) as a surrogate for 

emissions reduction: such an approach would risk giving states credit beyond the extent to which 

their RPS programs actually reduce emissions.  Instead, the final rule must ensure that states take 

credit only to the extent that compliance with those programs yields emissions reductions.184  In 

practice, this means that in evaluating state plans and assessing compliance, EPA should require 

states to value RECs in accordance with the emissions that the underlying zero-carbon electricity 

avoids.   

For purposes of compliance and evaluation of rate-based state plans, EPA’s proposal 

contemplates two possible ways to value RECs: as MWh added to the denominator of a state’s 

184 EPA’s proposal properly recognizes that the relationship between RPS programs and emission 
reductions – including the interstate effects of such programs – requires careful regulatory consideration 
prior to issuance of a final rule.  See, e.g., NPRM, 79 Fed. Reg. at 34,922.  
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compliance equation, or as avoided emissions subtracted from the numerator.  EPA should 

choose the latter approach.   

First, and most fundamentally, valuing RECs as avoided emissions (however they are 

measured) would help ensure that state plans remain focused on the goal of achieving emission 

reductions – rather than simply encouraging the use of renewable energy sources.  Valuing RECs 

as added MWh, by contrast, would only partially align with this goal.  Moreover, valuing RECs 

as avoided emissions rather than as MWh is fully consistent with the suggestion, made above, 

that EPA calculate targets using a system-wide rate, to give states the incentive to adopt REC 

programs open to all zero-emissions generation resources, specifically including nuclear and 

hydropower.185  These resources also avoid emissions, and states should be encouraged to place 

value on that environmental attribute in their REC programs, just as they currently do for wind 

and solar power.   

Second, if RECs are valued as MWh instead of avoided emissions, each REC will be 

more valuable in states with higher emissions rates – regardless of the mass of emissions that the 

underlying renewable electricity actually avoids.  For instance, assume that a state’s retail 

electric suppliers purchase RECs in an amount equivalent to one percent of the state’s generated 

electricity.  If those RECs are incorporated as MWh, then the state’s calculated emissions rate 

will fall by one percent.  If the state’s starting emissions rate is 2,000 lb CO2/MWh, then the 

calculated reduction in that rate will be 20 lb CO2/MWh.  But if its starting emissions rate is only 

1,000 lb CO2/MWh, then the calculated reduction for those same RECs will be 10 lb CO2/MWh.  

And that is true regardless of the extent to which the underlying renewable electricity actually 

185 See supra at Parts II.E.1, II.E.4. 

98 

                                                 



reduces CO2 emissions.186  This result – flowing, again, from the treatment of RECs as MWh, 

rather than as avoided emissions – is illogical on its face.  In addition, it would enable states with 

higher starting emissions rates to buy fewer RECs to achieve the same reduction in their 

calculated rates.  This disparity, in turn, could reinforce the incentive for those states to adopt 

rate-based systems, which may not actually result in emissions reductions. 

Third, although valuing RECs as MWh may be administratively simpler, valuing them as 

avoided CO2 emissions is certainly feasible.  One possibility, as EPA has suggested, is to use a 

marginal emissions rate approach to measuring avoided CO2 emissions.187  Such an approach 

would entail determining the carbon intensity of the last generating resource dispatched – and, 

thus, the resource whose generation is displaced by a MWh of carbon-free generation.  

Alternatively, EPA could use an average emissions rate.188  Such an average might be computed 

or weighted in any number of different ways.189  In the Goal-Setting NODA, EPA discusses an 

alternative in which avoided emissions are assumed to be those of the highest-emitting source, 

which results in the most stringent emissions rate goal.190  Whatever the exact approach, valuing 

186 See NPRM, 79 Fed. Reg. at 34,919-20 & n.296; Technical Support Document: State Plan 
Considerations, Docket ID No. EPA-HQ-OAR-2013-0602-0463 (“State Plan TSD”), at 21-22.   
187 See State Plan TSD at 26-27.   
188 See Goal-Setting NODA, 79 Fed. Reg. 64552-53.   
189 See State Plan TSD at 24-25 (discussing an approach to quantifying CO2 emissions avoided by 
weighted averaging of the emissions rates of all generators); see also NPRM, 79 Fed. Reg. at 34,920.  As 
EPA has observed, state plans may need to distinguish between reductions in CO2 emissions from 
affected EGUs and reductions from non-affected EGUs when crediting or adjusting CO2 emissions rates 
based upon carbon-free generation.  See NPRM, 79 Fed. Reg. at 34,920; State Plan TSD at 23. 
190 Goal-Setting NODA, 79 Fed. Reg. at 64,553.   
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RECs as avoided CO2 emissions will appropriately align EPA’s treatment of RPS programs with 

the Agency’s statutory authority and ultimate goal of reducing emissions.191   

D. The Problem of Double-Counting and a Proposed Set of Accounting Rules. 
 Under the trading programs that currently exist, there are straightforward mechanisms to 

prevent double-counting.  In states with allowance-based emissions reduction programs, no 

generator may emit CO2 without surrendering a commensurate number of allowances.  And each 

such allowance can be used only once, by its ultimate purchaser, at which point it is retired.  

Similarly, when a REC is used for compliance with an RPS program, it can be used only by its 

ultimate purchaser, at which point it is retired.  Thus, once the REC is transferred, the power is 

considered “null” power that has no environmental attribute.         

 EPA’s Clean Power Plan, however, presents heightened potential for double-counting.  

Take, for instance, an interstate REC purchase.  EPA envisions that a buyer state may comply 

with its emissions reduction obligations with purchases of out-of-state RECs.  The buyer state, 

EPA suggests, could incorporate those RECs into its compliance equation to achieve a lower 

calculated emissions rate.192  In the absence of appropriate safeguards, however, the seller state 

could also take credit for the zero-carbon attribute of the underlying clean electricity.  If the 

seller state is a rate-based state, it could include that electricity in the denominator of its 

191 EPA might look to California’s greenhouse gas abatement program as a model.  Under that program, 
electricity imports generally trigger an obligation on the importer’s part to remit carbon allowances; 
prescribed emissions factors are used to translate MWh of imported electricity into tons of carbon 
emissions.  Procuring electricity from renewable sources, however, may entitle the importer to calculate a 
reduction in its allowance obligation by the amount of emissions thereby avoided.  That calculation 
employs a default emissions factor set forth by regulation.   
192 More generally, EPA’s proposal contemplates that a state could credit all emission reductions from 
carbon-free generation programs that it implements, regardless of where the carbon-free generation 
occurs.  See NPRM, 79 Fed. Reg. at 34,922; State Plan TSD at 87 (“Consistent with existing state RPS 
policies, a state could take into account all of the CO2 emission reductions from renewable energy 
programs and measures implemented by the state, whether they occur in the state and/or in other states.”). 
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compliance equation, and thus use that electricity to reduce its calculated emissions rate.  And if 

the seller state is a mass-based state, the zero-carbon attribute of the electricity would 

automatically be “counted” for purposes of the Clean Power Plan, simply by virtue of the fact 

that the underlying clean generation does not emit carbon.193  This sort of double-counting could 

significantly undermine EPA’s stated goal of reducing carbon emissions.  Accordingly, EPA’s 

proposal properly recognizes that “double-counting,” particularly with respect to REC trading, is 

an issue requiring regulatory attention before issuance of a final rule.194   

To address this issue, EPA’s final rule – or, at a minimum, formal guidance to states – 

should include rules governing how states may account for interstate trades of zero-carbon 

credits and allowances.  Set forth below is a proposed set of such rules.  These rules seek to 

ensure that mass- and rate-based states alike can use trading to respond more nimbly to evolving 

market conditions, and can harness RPS and CO2 allowance programs to this end.  Yet the rules 

also seek to ensure that this flexibility does not come at the expense of EPA’s desired emission 

reductions.   

For purposes of these rules, each zero-carbon credit is assigned a mass value (here, 

assumed to be 0.5 ton of CO2) corresponding to the emissions avoided by the underlying clean 

energy.195  In addition, consistent with existing practice regarding the trading of RECs for 

purposes of RPS programs, each zero-carbon credit (and its underlying clean electricity) is 

counted only once – in the state where it is retired.   

193 See State Plan TSD at 87-90, 91 (“For ex post demonstration under a mass-based plan approach, 
performance would be determined based on reported stack CO2 emissions from affected EGUs—no 
further analysis would be necessary.”); see RGGI States’ Comments at 10-12. 
194 See NPRM, 79 Fed. Reg. at 34,922. 
195 California provides for a similar default value in calculating the number of allowances that need to be 
surrendered where power is imported from non-specific sources.  See Cal. Code Regs. tit. 17, § 95111.     
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The proposed rules are as follows: 

• When a CO2 allowance is sold from a mass-based state, the pool of 
available allowances in that state is reduced, and generators in that state 
thus must reduce their emissions by one ton.196  The buyer state may 
deduct one ton of carbon from the numerator of its compliance function (if 
it has a rate-based system) or may emit one more ton of carbon (if it has a 
mass-based system) 

• When a zero-carbon credit is sold from a rate-based state, that state may 
not take credit for the underlying zero-carbon generation, so as to avoid 
double-counting.  The buyer state may deduct 0.5 ton of carbon from the 
numerator of its compliance function (if it has a rate-based system) or may 
emit another 0.5 ton of carbon (if it has a mass-based system). 

• Zero-carbon credits issued in mass-based states that use CO2 allowances 
may not be used for compliance in any other state.  Using these credits for 
compliance outside their state of origin would necessarily result in double-
counting of the emissions-reduction benefit, for the underlying zero-
carbon generation would automatically “count” towards that state’s mass-
based emissions goal simply by not emitting carbon and not requiring the 
purchase of allowances.   

• When a zero-carbon credit is sold from a mass-based state that does not 
use allowances, that state must reduce its emissions budget by 0.5 ton, so 
as to avoid double-counting.197  The buyer state may deduct 0.5 ton of 
carbon from the numerator of its compliance function (if it has a rate-
based system) or may emit another 0.5 ton of carbon (if it has a mass-
based system). 

196 In practice, no special accounting treatment is necessary to accomplish this result: because an 
allowance-based system permits a generator to emit carbon only to the extent it holds allowances, the sale 
of an allowance to an out-of-state generator necessarily will reduce in-state carbon emissions.    
197 To be sure, states choosing mass-based systems are overwhelmingly likely to use an allowance system 
as their principal means of compliance, in which case this rule would be moot. 
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These rules are set forth below in tabular form: 

Currency 
traded Seller state Seller accounting Buyer accounting 

CO2 allowance Mass-based Allowance supply pool is 
reduced by one ton 

Deduct one ton from 
compliance numerator (rate 
state) or emit one ton more 
(mass state) 

Zero-carbon 
credit 

Rate-based 
No zero-carbon credit may be 
taken for generation 
producing the credit. 

Deduct 0.5 ton from 
compliance numerator  (rate 
state) or emit 0.5 ton more 
(mass state) 

Mass-based 
(allowances) No interstate trading for Clean Power Plan compliance. 

Mass-based  
(no 
allowances) 

Reduce emissions budget by 
0.5 ton 

Deduct 0.5 ton from 
compliance numerator  (rate 
state) or emit 0.5 ton more 
(mass state) 

 

These rules are designed to count each emission reduction once and only once and can also be 

summarized as a set of eight accounting rules: 

1. When a mass-based state sells a CO2 allowance, the selling state’s generators must reduce 
their emissions by one ton. 

2. When a mass-based state buys a CO2 allowance, the buying state’s generators may emit 
one more ton of carbon. 

3. When a rate-based state buys a CO2 allowance, the buying state may deduct one ton of 
carbon from the numerator of its compliance calculation. 

4. When a rate-based state sells a REC, the selling state may not take credit for the REC or 
the underlying zero-carbon generation. 

5. When a mass-based state that does not use allowances sells a REC, the selling state must 
reduce its emissions budget by 0.5 tons (assuming that the mass value of a REC is 0.5 
tons of CO2 ). 

6. A mass-based state that uses allowances may not sell a REC to be used for Clean Power 
Plan compliance in another state. 

7. When a rate-based state buys a REC, it may deduct 0.5 tons of carbon from the numerator 
of its compliance calculation (assuming that the mass value of a REC is 0.5 tons of CO2 ).   

8. When a mass-based state buys a REC, its generators may emit another 0.5 tons of carbon 
(assuming that the mass value of a REC is 0.5 tons of CO2 ). 

These rules would not prevent any group of states from forming a multi-state compliance 

region.  Nor would they apply within such a region, as long as the region as a whole 
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demonstrates that it will satisfy EPA’s emission reduction goals.  Trading between two multi-

state regions, however – or trading between such a region and a single state outside the region – 

would be subject to the accounting rules in the same fashion as trading between two individual 

states. 

VI. EPA SHOULD ADOPT MASS-BASED TARGETS. 

 EPA has expressed the degree of emission reduction achievable through the BSER in the 

form of an emissions rate for each state.  Although EPA has provided guidance for converting 

those rates into a mass-based compliance mechanism, it appears that EPA will evaluate a state’s 

plan using the state’s rate-based target as the standard, rather than a mass-based target.  There are 

innumerable problems associated with the use of a rate-based approach, some of which are 

identified above.  Many, if not all, of these problems could be averted, however, if EPA were to 

evaluate state obligations based on the mass of pollutants emitted rather than the rate. 

 The Clean Air Act does not require EPA or states to express emission standards or 

emissions guidelines in the form of a rate, nor does it otherwise preclude EPA from expressing 

them in the form of a mass or another form, such as a price per ton of pollutant emitted.  Nothing 

in section 111 tells EPA whether “the degree of emission limitation achievable” through the 

BSER must be expressed as a mass or rate or a price per ton of reduction.  Section 111 is silent 

on the question.  That silence means that EPA has discretion to make a reasonable choice 

between the two.198   

198 See, e.g., Chevron USA, Inc. v. NRDC, 467 U.S. 837 (1984). 
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 Section 111(d) requires EPA to create “a procedure similar to that provided by [section 

110]” for each state to submit an implementation plan.199  Section 110, in turn, provides that 

plans shall “include enforceable emission limitations and other control measures, means, or 

techniques (including economic incentives such as fees, marketable permits, and auctions of 

emissions rights).”200  “[A]uctions of emissions rights” presuppose that there is a finite number 

of emissions permits to be auctioned – i.e., a cap on the mass of pollutants that may be emitted.  

Likewise, a system of “marketable permits” is most consistent with an overall mass-based limit, 

not a rate-based limit.   

This is also true of an emissions fee, which is most commonly imposed upon an amount 

or mass of pollutants, not a rate.  Where Congress expressly imposed an emissions fee in the 

Clean Air Act, the fee is based on the tons of pollutants emitted, not the rate of emissions.201  

The concept of an emissions fee is also consistent with technology-based standards like those 

under section 111(d), where the measures defining BSER are evaluated based on the tons of 

pollutant reduction.202  A price per ton of pollutant emitted corresponds directly to mass or a 

discrete amount, rather than a rate.   

 Thus, in other prior rules establishing emission reduction goals for the electricity 

generation based on the reductions that could be achieved by the response of the system – 

including the CSAPR, the Clean Air Interstate Rule (CAIR), the NOx SIP Call, and the Clean Air 

199 42 U.S.C. § 7411(d)(1)(A).   
200 Id. § 7410(a)(2)(A) (emphasis added).   
201 See 42 U.S.C. § 7511d (imposing an emissions fee at $5,000 “per ton of VOC emitted”); id. § 7651j 
(imposing excess emissions fee for failure to surrender sufficient allowances based on tons of pollutants 
emitted); id. § 7661a(b)(3)(B) (imposing permit emissions fee to fund operating permit program based on 
tons of regulated pollutants emitted).   
202 See, e.g., NPRM, 79 Fed. Reg. 34,856-77 (identifying cost per ton of avoided emissions for various 
technologies).   
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Mercury Rule (CAMR) – EPA has expressed state or system-wide emissions reduction goals in 

the form of a targeted mass, rather than a targeted rate.  In each of these rules, EPA, using IPM, 

modeled the emissions reductions that could be achieved at a price that was determined to be 

cost-effective in the electricity system.203  These rules collectively demonstrate that mass-based 

standards constitute a reasonable basis for pollution control measures.  Indeed, EPA’s proposal 

itself recognizes the permissibility of mass-based standards insofar as it permits states to convert 

their rate-based targets into equivalent masses for purposes of compliance. 

 Given that EPA has statutory authority to express guidelines and establish standards as 

either a rate or a mass, EPA should choose the latter.  Most fundamentally, mass-based goals are 

more closely tethered to the statutory directive to achieve emissions reductions.  For instance, if 

a group of EGUs reduces its emissions rate by one-third but increases the number of MWh it 

generates by one-half, the total amount of carbon emissions will remain the same.  Although 

EGUs with lower emissions rates may be preferable in many ways to ones with higher emissions 

rates, a rate reduction that is unaccompanied by a mass reduction does not result in the emissions 

reductions necessary to combat climate change. 

 Mass-based standards are also more consistent with what EPA proposes as Building 

Blocks 2, 3, and 4 of the BSER.  Each of these components represents a different way to ensure 

that the highest-emitting generators operate less frequently in order to reduce the mass or amount 

of emissions.  Building Block 2 does so by shifting generation towards less carbon-intensive 

fossil fuel EGUs; Building Block 3 does so by shifting generation towards EGUs that do not emit 

carbon at all; and Building Block 4 does so by reducing demand for electricity.  For each of these 

203 Even when based on an underlying preferred emissions rate, such as CAIR. 

106 

                                                 



building blocks, the objective is to reduce the mass of carbon emitted by the most carbon-

intensive generators.   

By contrast, a reduction in the emissions rate is evident only when emissions throughout 

the electricity system are artificially aggregated into a rate.  Moreover, unless a system-wide rate 

is used that accounts for all generation sources, determining which variables should be included 

in the rate and which excluded involves a series of questionable judgments.  The Proposed Rule 

demonstrates as much: EPA’s baseline and target emissions rates count all existing coal and gas, 

all solar and wind, only six percent of nuclear generation, and no hydropower.  Under a mass-

based standard, by contrast, any fossil fuel-fired EGU would automatically “count” by virtue of 

emitting carbon.  Any zero-carbon generating source would likewise automatically “count” by 

virtue of producing electricity without emitting carbon.  At the compliance stage, meanwhile, 

EPA could readily assess whether a state has attained its goal simply by totaling emissions.204  

Any generator of clean power would automatically see the zero-carbon attribute of its generation 

fully valued. 

 Expressing emissions reduction guidelines in the form of a mass would also eliminate 

some of the inefficiencies that exist under rate-based standards.  As between two states with the 

204 EPA’s calculated target masses could be limited to existing EGUs, or both new and existing EGUs, as 
suggested by EPA’s two alternative mass-based targets set forth in Technical Support Document: 
Translation of the Clean Power Plan Emission Rate-Based CO2 Goals to Mass-Based Equivalents (“Rate-
to-Mass TSD”), available at http://www2.epa.gov/sites/production/files/2014-
11/documents/20141106tsd-rate-to-mass.pdf.  As discussed above in Part IV, a state might seek to skirt a 
mass-based limit applying solely to existing units by constructing new EGUs or modifying existing ones.  
This suggests that the mass-based target should include new and existing units.  Alternatively, if EPA 
establishes a mass-based limit applying only to existing units, EPA could prevent such circumvention of 
the mass-based limit in reviewing proposed state plans and in assessing whether a state has complied with 
its goal.  For instance, EPA could make clear that shifting existing load to new or modified EGUs is not a 
permissible means of compliance.  In addition, EPA could provide that, in assessing compliance, it will 
adjust a state’s calculated emissions mass upward (or adjust its targeted emissions mass downward) to 
account for existing load that has been shifted to new or modified EGUs.    
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same load but different starting emissions rates, for instance, the incentives to invest in a 

particular amount of emissions reduction will be higher in the state with the higher starting rate – 

even though that quantum of emissions reduction is no more environmentally beneficial in one 

state than in the other.  When some states have mass-based standards and others have rate-based 

standards, moreover, mass-based states will have an incentive to comply simply by relying on 

imports from rate-based states.  EPA can (and should) devise subsidiary rules to prevent these 

and other unattractive consequences of rate-based standards – but opting for mass-based 

standards instead would eliminate the need for such rules. 

Even if EPA’s final rule expresses each state’s target as a rate rather than a mass, it still 

should incorporate mass at the stages where EPA evaluates a state’s plan and assesses 

compliance.  Specifically, EPA should provide that, if a state elects a rate-based standard as the 

basis for its state plan, its compliance with that standard will be subject to a mass-based check.  

Under such a check, the state’s plan would be deemed compliant only if the mass of emissions 

produced under the plan is no greater than the mass corresponding to that state’s rate-based goal 

set by EPA.  Such a check is necessary because of the potential for gamesmanship inherent in a 

state’s ability to choose between mass- and rate-based standards, and because of the potential for 

a state to manipulate its calculated emissions rate.  In the face of these challenges, a mass-based 

check will ensure that a state reducing its calculated emissions rate will be deemed compliant 

only if it achieves commensurate real-world emissions reductions, which could include 

consideration of reductions that occur elsewhere. 

The rate-to-mass translations that EPA has published in the Rate-to-Mass TSD confirm 

the need to apply a mass-based check to states that opt for rate-based standards.205  For each 

205 Rate-to-Mass TSD, supra note 204.     
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state, EPA has calculated (1) a mass-based equivalent that covers only existing affected fossil 

fuel-fired sources; and (2) a mass-based equivalent that covers both existing and new sources.  

EPA has calculated these equivalents without reference to IPM modeling.206  But EPA also has 

published – for each state – the mass of emissions that the IPM model predicts will result from 

that state’s target emissions rate.207  Thus, EPA has published three different calculations of the 

mass that corresponds to each state’s rate goal.  States could be expected to choose the 

compliance standard (mass-based excluding new units, mass-based including new units, or rate-

based) that, for that state, is least stringent.  If every state does so, the emissions reductions that 

EPA achieves will be substantially less than the 30 percent that EPA envisions; indeed, our 

analysis suggests that emissions would be reduced only 23 percent from 2005 levels, or hardly at 

all from current levels.208    

A mass-based check – preferably based on EPA’s “existing plus new” mass equivalents, 

the second approach set forth in the Rate-to-Mass TSD – would eliminate this problem.  Even if 

a state chooses a rate-based standard, EPA’s calculated mass equivalent would operate as a 

check to ensure that the state’s selection of that standard does not meaningfully impair emissions 

reductions.  Preferably, however, EPA would simply require all states to use mass-based 

standards in the first instance.  

206 Id. 
207 See EPA Analysis of the Proposed Clean Power Plan, 
http://www.epa.gov/airmarkets/powersectormodeling/cleanpowerplan.html.   
208 For instance, in Kansas, the calculated target emissions mass is 24 million metric tons under the first 
approach described in the Rate-to-Mass TSD (counting only existing units); 27 million metric tons under 
the second approach described in the Rate-to-Mass TSD (counting existing and new units); and 35 million 
metric tons using IPM modeling of a rate-based approach.  Kansas therefore would likely choose the rate-
based approach, as it is least constraining.      
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CONCLUSION 
 

 Exelon strongly supports EPA’s efforts to reduce carbon emissions from the power 

sector.  In particular, Exelon agrees with EPA that the best system of emission reduction 

harnesses the interconnected electricity grid in order to reduce emissions from existing EGUs at 

least cost.  Exelon urges that in the final rule: 

• EPA should deem states compliant with their interim goals if they choose to participate in 

an optional “Smart System Dispatch” program that applies a uniform carbon fee to all 

emitting generation.  Independent analyses, including by PJM, the nation’s largest grid 

operator, suggest that a carbon fee in the range of $15 to $20 could result in emissions 

reductions sufficient to achieve compliance with interim goals.    

• EPA should assure that the carbon-free generation provided by the existing nuclear fleet 

is fully valued by using a system-wide emissions rate to set state emissions rate targets (at 

least to the extent that EPA finalizes a rate-based standard instead of a mass-based 

standard), or take similar steps to ensure that states preserve existing nuclear generation 

when it is economic to do so. 

• EPA should calculate state emissions goals in a manner that reflects states’ ability to 

comply by relying on lower-emitting sources located in interconnected states, that 

recognizes that new renewable generation and energy efficiency should displace existing 

fossil fuel generation rather than simply add to total generation, and that reflects states’ 

ability to reduce coal-plant emissions through co-firing with natural gas. 

• EPA should clarify treatment of new NGCCs to prevent states from displacing existing 

EGUs with new NGCCs, without counting the emissions from the new NGCCs.   
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• EPA should adopt accounting rules for the interstate trading of RECs and emission 

allowances that will prevent double-counting of emissions reductions. 

• EPA should adopt mass-based emissions targets rather than rate-based targets, which 

would greatly simplify the regulatory scheme while ensuring the full amount of targeted 

emission reductions.  
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APPENDIX 

STATE 

Emission-
Free 
Generation, 
2013 (MWh)a 

Nuclear % 
of 
Emission-
Free 
Generation, 
2013 

Nuclear as % 
of Total 
Generation, 
2013  STATE 

Emission-
Free 
Generation, 
2013 
(MWh)a 

Nuclear % 
of 
Emission-
Free 
Generation, 
2013 

Nuclear as 
% of Total 
Generation, 
2013  

IL 106,924,222 91% 48% AR 14,635,225 82% 20% 
WA 92,797,842 9% 8% OK 12,920,909 0% 0% 
PA 84,287,116 93% 34% NH 12,763,266 86% 56% 
TX 75,383,453 51% 9% ID 12,333,441 0% 0% 
NY 73,670,882 61% 33% MT 11,639,807 0% 0% 
CA 72,367,035 25% 9% MO 11,043,544 76% 9% 
SC 56,161,661 97% 57% MS 10,864,509 100% 21% 
AL 53,213,916 77% 27% NE 9,920,395 69% 18% 
NC 46,875,957 86% 32% CO 8,855,450 0% 0% 
OR 41,012,267 0% 0% ND 7,399,466 0% 0% 
TN 40,042,308 71% 36% SD 6,765,016 0% 0% 
AZ 39,793,545 79% 29% VT 6,528,256 74% 69% 
GA 35,949,029 92% 27% NV 6,495,857 0% 0% 
NJ 33,713,444 99% 52% MA 5,484,112 79% 13% 
MI 31,614,005 91% 27% WY 5,130,188 0% 0% 
VA 29,455,105 100% 37% ME 4,960,818 0% 0% 
FL 26,954,891 98% 12% IN 3,952,841 0% 0% 
IA 21,597,615 25% 9% KY 3,356,733 0% 0% 
MN 19,203,167 56% 21% WV 3,029,490 0% 0% 
LA 17,998,955 94% 17% NM 2,730,142 0% 0% 
OH 17,806,588 91% 12% UT 1,789,853 0% 0% 
CT 17,607,299 97% 48% AK 1,441,419 0% 0% 
KS 16,616,555 43% 15% HI 863,862 0% 0% 
MD 16,197,824 88% 40% DE 64,169 0% 0% 
WI 14,841,432 79% 18% RI 13,382 0% 0% 
U.S. 1,247,068,263 63% 19%    
(a) Emission-Free Generation column includes wind, solar, nuclear, geothermal, and hydroelectric.   

Source: EIA 
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