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ES-1 

EXECUTIVE SUMMARY  

 

ES.1 Introduction  

In this action, the U.S. Environmental Protection Agency (EPA) is finalizing three 

separate and distinct rulemakings. First, the EPA is repealing the Clean Power Plan (CPP) 

because the Agency has determined that the CPP exceeded the EPAôs statutory authority under 

the Clean Air Act (CAA). Second, the EPA is finalizing the Affordable Clean Energy rule 

(ACE), consisting of Emission Guidelines for Greenhouse Gas (GHG) Emissions from Existing 

Electric Utility Generating Units (EGUs) under CAA section 111(d), that will inform states on 

the development, submittal, and implementation of state plans to establish performance standards 

for GHG emissions from certain fossil fuel-fired EGUs. In ACE, the Agency is finalizing its 

determination that heat rate improvement (HRI) is the best system of emission reduction (BSER) 

for reducing GHGðspecifically carbon dioxide (CO2)ðemissions from existing coal-fired 

EGUs. Third, the EPA is finalizing new regulations for the EPA and state implementation of 

ACE and any future emission guidelines issued under CAA section 111(d). 

This final action is an economically significant regulatory action that was submitted to 

the Office for Management and Budget (OMB) for interagency review. Any changes made in 

response to interagency review have been documented in the docket. This regulatory impact 

analysis (RIA) presents an assessment of the regulatory compliance costs and benefits associated 

with this action and is consistent with Executive Orders 12866, 13563, and 13771. 

ES.2 Analysis 

In this RIA, the Agency provides both an analysis of the repeal of the CPP and a full 

benefit-cost analysis of an illustrative policy scenario representing ACE, which models HRI at 

coal-fired EGUs.  

For the analysis of the repeal of the CPP (described in Chapter 2), the EPA examines a 

number of lines of evidence including: several updated Integrated Planning Model (IPM) 

scenarios that consider different assumptions regarding implementation of the CPP (including 

that states are more likely to participate in interstate trading than previously considered and that 

because of the supreme court stay, even if the rule were to be implemented, it would be 
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implemented on a significantly delayed time-frame), consideration of the changes the EPA (and 

others including the U.S. Energy Information Administration) have seen in CO2 reductions 

across similar scenarios run over time, changing circumstances in the power sector (including 

fuel prices, technology changes and the age of different portions of the generating fleet) as well 

as commitments many power companies have made to significantly reduce CO2 emissions. 

Based on this examination, the EPA concludes that even if the CPP were implemented, it would 

not achieve emission reductions beyond those that would be achieved in a business-as-usual 

projection.  

For the ACE analysis, the illustrative policy scenario represents potential outcomes of 

state determinations of standards of performance, and compliance with those standards by 

affected coal-fired EGUs. ACE is being analyzed as a separate action that occurs only after 

repeal of the CPP, therefore the EPA is performing its analysis of ACE against a baseline 

without CPP (however as noted above, the EPA does not believe that there would be any 

significant differences between a scenario with or without CPP). 

The analysis in this RIA relies on EPAôs Power Sector Modeling Platform v6 using IPM. 

This accounts for changes in the power sector in recent years and projects our best understanding 

of important technological and economic trends into the future. 

The EPA has identified the BSER to be HRI. In the final Emission Guidelines, the EPA is 

providing states with a list of candidate HRI technologies that must be evaluated when 

establishing standards of performance. The cost, suitability, and potential improvement for any 

of these HRI technologies depends on a range of unit-specific factors such as the size, age, fuel 

use, and the operating and maintenance history of the unit. As such, the HRI potential can vary 

significantly from unit to unit. The EPA does not have sufficient information to assess HRI 

potential on a unit-by-unit basis. CAA 111(d) also provides states with the responsibility to 

establish standards of performance and provides considerable flexibility in applying those 

emission standards. States may take source-specific factors into consideration ï including the 

remaining useful life of the affected source ï when applying the standards of performance. 

Generally, the EPA cannot sufficiently distinguish likely or representative standards of 

performance across individual affected units or groups of units and their compliance strategies. 
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Therefore, any analysis of the ACE rule must be illustrative. Nonetheless, the EPA believes that 

such illustrative analysis can provide important insights. 

In this RIA, we evaluated an illustrative policy scenario representing the ACE rule that 

assumes HRI potential and costs will differ based on unit generating capacity and efficiency (i.e., 

heat rate). To establish categories of units and their assumed HRI potential for the illustrative 

policy scenario, we developed a methodology that is explained in Chapter 1. Affected sources 

were divided into twelve groups based on three size categories and four efficiency categories. A 

representative cost and performance assumption for HRI from the candidate technologies was 

identified for each grouping. The group-specific cost and performance assumptions were then 

applied to each unit in the group in the illustrative analysis. We then modeled the application of 

these assumptions in the power sector which provides a basis for the costs, emissions, and 

benefits analyses that illustrate the potential impacts of the final ACE rule. 

We evaluated the potential impacts of the illustrative policy scenario using the present 

value (PV) of costs, benefits, and net benefits, calculated for the years 2023-2037 from the 

perspective of 2016, using both a three percent and seven percent end-of-period discount rate. In 

addition, the Agency presents the assessment of costs, benefits, and net benefits for specific 

snapshot years, consistent with historic practice. These snapshot years are 2025, 2030, and 2035. 

The Agency believes that these specific years are each representative of several 

surrounding years, which enables the analysis of costs and benefits over the timeframe of 2025-

2037. The year 2025 is an approximation for when the standards of performance under the final 

rule might be implemented, and the Agency estimates that monitoring, reporting, and 

recordkeeping (MR&R) costs may begin in 2023. Therefore, MR&R costs analysis is presented 

beginning in the year 2023, and full benefit-cost analysis is presented beginning in the year 2025. 

The analytical timeframe concludes in 2037, as this is the last year that may be represented with 

the analysis conducted for the specific year of 2035. 

While the results are described and presented in more detail later in this executive 

summary and throughout the RIA, we present the high-level results of the analysis here.  
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 Table ES-1 provides the PV and equivalent annualized value (EAV) of costs, domestic 

climate benefits, ancillary health co-benefits, and net benefits of the illustrative policy scenario 

over the timeframe of 2023-2037. The EAV represents a flow of constant annual values that, had 

they occurred in each year from 2023 to 2037, would yield an equivalent present value. The 

EAV represents the value of a typical cost or benefit for each year of the analysis, in contrast to 

the year-specific estimates presented for the snapshot years of 2025, 2030, and 2035. 

 Table ES-1 Present Value and Equivalent Annualized Value of Compliance Costs, 

Domestic Climate Benefits, Ancillary Health Co-Benefits, and Net Benefits, 

Illustrative Policy Scenario, 3 and 7 Percent Discount Rates, 2023-2037 

(millions of 2016$) 

 Costs 

Domestic 

Climate 

Benefits 

Ancillary  

Health  

Co-Benefits 

Net Benefits 

  3% 7% 3% 7% 3% 7% 3% 7% 

Present 

Value 
1,600 970 640 62 4,000 to 9,800 2,000 to 5,000 3,000 to 8,800 1,100 to 4,100 

Equivalent 

Annualized 

Value 

140 110  53 6.9 330 to 820 220 to 550 250 to 730 120 to 450 

Notes: All estimates are rounded to two significant figures, so figures may not sum due to independent rounding. 

Climate benefits reflect the value of domestic impacts from CO2 emissions changes. 

 

 

Table ES-2 provides the PV and EAV of costs, benefits, and net benefits associated with 

the targeted pollutant, CO2, over the timeframe of 2023-2037. This method of comparing costs to 

domestic climate benefits is consistent with how results were presented in the RIA for the ACE 

proposal. In this table, negative net benefits are indicated with parentheses. 
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Table ES-2 Present Value and Equivalent Annualized Value of Compliance Costs, 

Domestic Climate Benefits, and Net Benefits Associated with Targeted 

Pollutant (CO2), Illustrative Policy Scenario, 3 and 7 Percent Discount Rates, 

2023-2037 (millions of 2016$) 

  Costs 
Domestic  

Climate Benefits 

Net Benefits  

associated with the  

Targeted Pollutant (CO2) 

  3% 7% 3% 7% 3% 7% 

Present Value 1,600 970 640 62 (980) (910) 

Equivalent  

Annualized Value 
140 110 53 6.9 (82) (100) 

Notes: Negative net benefits indicate forgone net benefits. All estimates are rounded to two significant figures, so 

figures may not sum due to independent rounding. Climate benefits reflect the value of domestic impacts from CO2 

emissions changes. This table does not include estimates of ancillary health co-benefits from changes in electricity 

sector SO2 and NOX emissions. 

 

ES.3 Compliance Costs 

The power industryôs ñcompliance costsò are represented in this analysis as the change in 

electric power generation costs between the baseline and the illustrative policy scenario, 

including the cost of monitoring, reporting, and recordkeeping (MR&R). In simple terms, these 

costs are an estimate of the additional power industry expenditures required to comply with the 

final action, as represented by the illustrative policy scenario, minus the power generation costs 

in the baseline. Table ES-3 presents the annualized compliance costs of the illustrative policy 

scenario.1 The EPA uses the projection of private compliance costs as an estimate of the total 

social cost, which is the appropriate metric for formal economic welfare analysis, of this final 

action. 

Table ES-3 Compliance Costs of Illustrative Policy Scenario in 2025, 2030, and 2035 

(millions of 2016$) 

Year Cost 

2025 290 

2030 280 

2035 25 

Notes: Compliance costs equal the projected change in total power sector generating costs, plus the costs of 

monitoring, reporting, and recordkeeping. All estimates are rounded to two significant figures. 

 

                                                 
1 This RIA does not identify who ultimately bears the compliance costs, such as owners of generating assets through 

changes in their profits or electricity consumers through changes in their bills, although the potential impacts on 

consumers and producers are described in Chapter 5. 
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ES.4 Emissions Changes 

Emissions are projected to be lower under the illustrative policy scenario than under the 

baseline, as shown in Table ES-4 and Table ES-5. Table ES-4 shows projected aggregate CO2 

emissions relative to the baseline. 

Table ES-4  Projected CO2 Emission Impacts of Illustrative Policy Scenario, Relative to 

Baseline in 2025, 2030, and 2035 

  
CO2 Emissions 

(MM Short Tons) 

CO2 Emissions Change 

(MM Short Tons) 

CO2 Emissions Change 

Percent Change 

  2025 2030 2035 2025 2030 2035 2025 2030 2035 

Baseline 1,774 1,743 1,719 - - - - - - 

Illustrative Policy Scenario  1,762 1,732 1,709 (12) (11) (9.3) (0.7%) (0.7%) (0.5%) 

 

 Table ES-5 shows projected aggregate emissions relative to the baseline for sulfur 

dioxide (SO2) and nitrogen oxides (NOX), and mercury (Hg) from the electricity sector. 
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Table ES-5  Projected SO2, NOX, and Hg Electricity Sector Emissions of Illustrative 

Policy Scenario in 2025, 2030, and 2035 

  Baseline 
Illustrative  

Policy Scenario 

Emissions  

Change 

Percent Change  

from Baseline 

SO2 (thousand tons) 

2025 912.6 908.5 (4.1) (0.4%) 

2030 885.6 879.9 (5.7) (0.6%) 

2035 817.0 810.6 (6.4) (0.8%) 

NOX (thousand tons) 

2025 844.4 837.1 (7.3) (0.9%) 

2030 810.1 803.0 (7.1) (0.9%) 

2035 752.8 746.8 (6.0) (0.8%) 

PM2.5 (thousand tons) 

2025 108.7 108.1 (0.6) (0.6%) 

2030 110.1 109.7 (0.4) (0.4%) 

2035 113.0 112.3 (0.7) (0.6%) 

Hg (tons) 

2025 4.7 4.7 (0.03) (0.7%) 

2030 4.5 4.4 (0.03) (0.7%) 

2035 4.0 4.0 (0.03) (0.6%) 

Source: Integrated Planning Model, 2018.  

Notes: SO2, and NOX reductions are used for estimating the health benefits from reduced particulate matter and 

ozone exposures. The SO2 and NOX emissions are direct outputs from the IPM simulations as reported in Chapter 3; 

however, the PM2.5 emissions were derived based on IPM-predicted heat rate and other factors as described in 

Chapter 8. 

 

ES.5 Climate and Health Co-Benefits 

We estimated climate-related impacts from changes in CO2 and the air quality-related 

impacts from changes in SO2 and NOX. We refer to climate benefits as ñtargeted pollutant 

benefitsò because these are the direct benefits of reducing CO2. We refer to air pollution health 

benefits as ancillary ñco-benefitsò because they result from policies affecting CO2 but are not the 

goal of this policy. To estimate the climate benefits associated with changes in CO2 emissions, 

we apply a measure of the domestic social cost of carbon (SC-CO2). The SC-CO2 is a metric that 

estimates the monetary value of impacts associated with marginal changes in CO2 emissions in 

each year. The SC-CO2 estimates used in this RIA account for the direct impacts of climate 

change that are anticipated to occur within the United States. As discussed in Chapters 4.3 and 7, 

the estimated domestic climate benefits presented for this rule are based on evolving 
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methodologies and depend in important respects on assumptions that are uncertain and subject to 

further revision with improvements in the science and modeling of climate change impacts. 

We performed gridded photochemical air quality modeling to support the air quality 

benefits assessment of the ACE rule and quantified the health benefits attributable to changes in 

fine particles 2.5 microns and smaller (PM2.5) and ground-level ozone. This modeling accounted 

for the current suite of local, state and federal policies expected to reduce PM2.5 and PM2.5 

precursor emissions in future years.2 Table ES-6 reports the combined domestic climate benefits 

and ancillary health co-benefits attributable to changes in SO2 and NOX emissions, discounted at 

three percent and seven percent and presented in 2016 dollars, in the years 2025, 2030 and 2035. 

This table reports the air pollution effects calculated using PM2.5 log-linear concentration-

response functions that quantify risk associated with the full range of PM2.5 exposures 

experienced by the population (U.S. EPA, 2009; U.S. EPA, 2011; NRC, 2002).3 Nearly all the 

PM2.5-related benefits reported for each year occur in locations where the annual mean PM2.5 

concentrations are projected to be below the annual PM2.5 standard of 12 µg/m3. 

In general, we are more confident in the size of the risks we estimate from simulated 

PM2.5 concentrations that coincide with the bulk of the observed PM concentrations in the 

epidemiological studies that are used to estimate the benefits. Likewise, we are less confident in 

the risk we estimate from simulated PM2.5 concentrations that fall below the bulk of the observed 

data in these studies.4 Furthermore, when setting the 2012 PM NAAQS, the Administrator 

acknowledged greater uncertainty in specifying the ñmagnitude and significanceò of PM-related 

health risks at PM concentrations below the NAAQS. As noted in the preamble to the 2012 PM 

                                                 
2 Policies expected to impact EGU sector emissions are accounted for out to 2025, 2030, and 2035 future years, but 

policies expected to impact other emissions source sectors are only accounted for out to 2023. 
3 This approach is consistent with employing a no-threshold assumption for estimating PM2.5-related health effects. 

The preamble to the 2012 PM NAAQS noted that ñ[a]s both the EPA and CASAC recognize, in the absence of a 

discernible threshold, health effects may occur over the full range of concentrations observed in the epidemiological 

studies.ò (78 FR 3149, 15 January 2013). This log-linear, no-threshold approach to calculating, valuing and 

reporting the avoided number of PM2.5-attributable deaths is consistent with recent RIAs (U.S. EPA 2009b, 2010c, 

2010d, 2011a, 2011b, 2011c, 2012, 2013, 2014, 2015a, 2016). 
4 The Federal Register Notice for the 2012 PM NAAQS indicates that ñ[i]n considering this additional population 
level information, the Administrator recognizes that, in general, the confidence in the magnitude and significance of 

an association identified in a study is strongest at and around the long-term mean concentration for the air quality 

distribution, as this represents the part of the distribution in which the data in any given study are generally most 

concentrated. She also recognizes that the degree of confidence decreases as one moves towards the lower part of 

the distribution.ò 
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NAAQS final rule, in the context of selecting and alternative NAAQS, the ñEPA concludes that 

it is not appropriate to place as much confidence in the magnitude and significance of the 

associations over the lower percentiles of the distribution in each study as at and around the long-

term mean concentration.ò (78 FR 3154, 15 January 2013). 

To give readers insight to the uncertainty in the estimated PM2.5 mortality benefits 

occurring at lower ambient levels, we also report the PM benefits excluding benefits below 

certain PM2.5 concentration cut-points and concentration-response parameters. The percentage of 

estimated PM2.5-related premature deaths occurring below the lowest measured levels (LML) of 

the two long-term epidemiological studies we use to estimate risk varies between 5 percent 

(Krewski et al. 2009) and 69 percent (Lepeule et al. 2012). The percentage of estimated 

premature deaths occurring above the LML and below the NAAQS ranges between 94 percent 

(Krewski et al. 2009) and 31 percent (Lepeule et al. 2012). Less than one percent of the 

estimated premature deaths occur above the annual mean PM2.5 NAAQS of 12 µg/m3. Estimates 

of ancillary co-benefits excluding those below the LML and the NAAQS are provided in Chapter 

4 and, along with climate benefits, are compared to costs in Chapter 6.  

Table ES-6 reports the benefits to society for the illustrative policy scenario. 

Table ES-6 Monetized Benefits of Illustrative Policy Scenario in 2025, 2030, and 2035 

(millions of 2016$) 

  Discounted at 3% Discounted at 7% 

 
Domestic 

Climate 

Benefits 

Ancillary Health  

Co-Benefits 

Total  

Benefits 

Domestic 

Climate 

Benefits 

Ancillary Health  

Co-Benefits 

Total  

Benefits 

2025 81  390 to 970 470 to 1,000 13  360 to 900 370 to 920 

2030 81  490 to 1,200 570 to 1,300 14  460 to 1,100 470 to 1,100 

2035 72  550 to 1,400 620 to 1,400 13  510 to 1,300 520 to 1,300 

Notes: All estimates are rounded to two significant figures, so figures may not sum due to independent rounding. 

Climate benefits reflect the value of domestic impacts from CO2 emissions changes. The ancillary health co-benefits 

reflect the sum of the PM2.5 and ozone benefits from changes in electricity sector PM2.5, SO2 and NOX emissions and 

reflect the range based on adult mortality functions (e.g., from Krewski et al. (2009) with Smith et al. (2009) to 

Lepeule et al. (2012) with Jerrett et al. (2009))  

 

ES.6 Net Benefits 

In the decision-making process it is useful to consider the change in benefits due to the 

targeted pollutant relative to the costs. Therefore, in Chapter 6 we present a comparison of the 
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benefits from the targeted pollutant ï CO2 ï with the compliance costs.5 Excluded from this 

comparison are the co-benefits from changes in PM2.5 and ozone concentrations from changes in 

SO2 and NOX, emissions that are projected to accompany changes in CO2 emissions.6 

Table ES-7 presents the PV and EAV of the estimated costs, benefits, and net benefits 

associated with the targeted pollutant, CO2, for the timeframe of 2023-2037, relative to the 

baseline. In Table ES-7, and all net benefit tables, negative net benefits are indicated with 

parentheses. 

Table ES-7 Present Value and Equivalent Annualized Value of Compliance Costs, 

Climate Benefits, and Net Benefits Associated with Targeted Pollutant (CO2), 

Illustrative Policy Scenario, 3 and 7 Percent Discount Rates, 2023-2037 

(millions of 2016$) 

  Costs 
Domestic  

Climate Benefits 

Net Benefits  

associated with the  

Targeted Pollutant (CO2) 

  3% 7% 3% 7% 3% 7% 

Present Value 1,600 970 640 62 (980) (910) 

Equivalent 

Annualized Value 
140 110 53 6.9 (82) (100) 

Notes: Negative net benefits indicate forgone net benefits. All estimates are rounded to two significant figures, so 

figures may not sum due to independent rounding. Climate benefits reflect the value of domestic impacts from CO2 

emissions changes. This table does not include estimates of ancillary health co-benefits from changes in electricity 

sector PM2.5, SO2 and NOX emissions. 
 

Table ES-8 presents the costs, benefits, and net benefits associated with the targeted 

pollutant for the specific snapshot years. 

                                                 
5 While the benefits are limited to the targeted pollutant, the cost as discussed above is the change in generation cost 

for the entire power sector plus MR&R costs. The cost reported in Table ES-7 is not limited solely to those costs 

that occur at the sources regulated by this final action. 
6 When considering whether a regulatory action is a potential welfare improvement (i.e., potential Pareto 

improvement) it is necessary to consider all impacts of the action.  
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Table ES-8 Compliance Costs, Climate Benefits, and Net Benefits Associated with 

Targeted Pollutant (CO2) in 2025, 2030, and 2035, Illustrative Policy 

Scenario, 3 and 7 Percent Discount Rates (millions of 2016$) 

  Costs 
Domestic  

Climate Benefits 

Net Benefits  

associated with the  

Targeted Pollutant (CO2) 

  3% 7% 3% 7% 3% 7% 

2025 290  290  81  13  (210) (280) 

2030 280  280  81  14  (200) (260) 

2035 25  25  72  13  47  (11) 

Notes: Negative net benefits indicate forgone net benefits. All estimates are rounded to two significant figures, so 

figures may not sum due to independent rounding. Climate benefits reflect the value of domestic impacts from CO2 

emissions changes. This table does not include estimates of ancillary health co-benefits from changes in electricity 

sector PM2.5, SO2 and NOX emissions. 
 

 Table ES-9 and Table ES-10 provide the estimated costs, benefits, and net benefits, 

inclusive of the ancillary health-co benefits. Table ES-9 presents the PV and EAV estimates, and 

Table ES-10 presents the estimates for the specific years of 2025, 2030, and 2035. 

Table ES-9 Present Value and Equivalent Annualized Value of Compliance Costs, Total 

Benefits, and Net Benefits, 2023-2037, Illustrative Policy Scenario, 3 and 7 

Percent Discount Rates (millions of 2016$) 

  Costs Benefits Net Benefits 

  3% 7% 3% 7% 3% 7% 

Present  

Value 
1,600 970 4,600 to 10,000 2,100 to 5,000 3,000 to 8,800 1,100 to 4,100 

Equivalent 

Annualized Value 
140 110 390 to 870 230 to 550 250 to 730 120 to 450 

Notes: All estimates are rounded to two significant figures, so figures may not sum due to independent rounding. 

Total benefits include both climate benefits and ancillary health co-benefits. Climate benefits reflect the value of 

domestic impacts from CO2 emissions changes. The ancillary health co-benefits reflect the sum of the PM2.5 and 

ozone benefits from changes in electricity sector PM2.5, SO2 and NOX emissions and reflect the range based on adult 

PM2.5 and ozone mortality functions (i.e., from Krewski et al. (2009) with Smith et al. (2009) to Lepeule et al. 

(2012) with Jerrett et al. (2009)). 
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Table ES-10 Compliance Costs, Total Benefits, and Net Benefits in 2025, 2030, and 2035, 

Illustrative Policy Scenario, 3 and 7 Percent Discount Rates (millions of 

2016$) 

  Costs Benefits Net Benefits 

  3% 7% 3% 7% 3% 7% 

2025 290  290  470 to 1,000 370 to 920 180 to 760 84 to 630 

2030 280  280  570 to 1,300 470 to 1,100 300 to 1,000 200 to 860 

2035 25  25  620 to 1,400 520 to 1,300 600 to 1,400 500 to 1,200 

Notes: All estimates are rounded to two significant figures, so figures may not sum due to independent rounding. 

Total benefits include both climate benefits and ancillary health co-benefits. Climate benefits reflect the value of 

domestic impacts from CO2 emissions changes. The ancillary health co-benefits reflect the sum of the PM2.5 and 

ozone benefits from changes in electricity sector PM2.5, SO2 and NOX emissions and reflect the range based on adult 

PM2.5 and ozone mortality functions (i.e., from Krewski et al. (2009) with Smith et al. (2009) to Lepeule et al. 

(2012) with Jerrett et al. (2009)). 

 

The EPA typically reports the cost of a rule as the net change in production expenditures 

by affected sources as they find the least costly way of complying with the rule (including costs 

to states to implement the rule). Changes in compliance costs may arise from net changes in 

capital, labor, intermediate inputs, and resources, including fuel, expenses. If prices in related 

markets do not change, the sum of these expenditures approximate social cost of the rule to the 

extent prices of goods reflect their social opportunity cost. The net change in these expenditures 

are borne by consumers and producers as a result of the rule. An alternative presentation of 

benefits and costs is to report the change in expenditures on fuels as a benefit, and not as a cost, 

regardless of the sign of the change in expenditures on fuels. This accounting approach is 

consistent with OMB accounting which is to account for changes in fuel expenditures as a 

benefit. 

Table ES-11 shows benefits, costs and net benefits where the change in expenditures on 

fuels in the illustrative policy scenario is reported as a benefit, and not as a cost. The net-benefits 

of the illustrative policy scenario do not change with this alternative presentation. The change in 

the fuel expenditures include overall net reductions in expenditures on coal (resulting from 

reduced coal use at the affected sources and projected increases and decreases in delivered coal 

prices) as well as the net increases and decreases in the expenditures on other fuels in the 

electricity sector (e.g., natural gas and uranium) as the sector responds in equilibrium. The costs 

are the net changes in expenditures on capital, and fixed and variable O&M, some of which are 
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positive and some negative changes depending on the year, as well as MR&R costs. See Table 3-

7 for a detailed breakdown of production costs, including fuel costs. 

Table ES-11 Alternative Net Benefits Presentation: Present Value and Equivalent 

Annualized Value of Compliance Costs, Total Benefits, and Net Benefits, 

2023-2037, Illustrative Policy Scenario, 3 and 7 Percent Discount Rates, 

(millions of 2016$) 

  Costs Benefits Net Benefits 

  3% 7% 3% 7% 3% 7% 

Present  

Value 
4,700 2,700 7,700 to 13,000 3,800 to 6,700 3,000 to 8,800 1,100 to 4,100 

Equivalent 

Annualized Value 
400 290 650 to 1,100 410 to 740 250 to 730 120 to 450 

Notes: All estimates are rounded to two significant figures, so figures may not sum due to independent rounding. 

This table shows benefits, costs and net benefits where the change in expenditures on fuels in the illustrative policy 

scenario is reported as a benefit, and not as a cost. Total benefits include climate benefits, ancillary health co-

benefits, and change in expenditures on fuels. Climate benefits reflect the value of domestic impacts from CO2 

emissions changes. The ancillary health co-benefits reflect the sum of the PM2.5 and ozone benefits from changes in 

electricity sector PM2.5, SO2 and NOX emissions and reflect the range based on adult PM2.5 and ozone mortality 

functions (i.e., from Krewski et al. (2009) with Smith et al. (2009) to Lepeule et al. (2012) with Jerrett et al. (2009)). 

 

ES.7 Economic and Employment Impacts 

This final action has energy market implications. Environmental regulation may affect 

groups of workers differently, as changes in abatement and other compliance activities cause 

labor and other resources to shift. An employment impact analysis describes the characteristics 

of groups of workers potentially affected by a regulation, as well as labor market conditions in 

affected occupations, industries, and geographic areas. Market and employment impacts of this 

final action are discussed in Chapter 5 of this RIA. 

ES.8 Limitations and Uncertainty  

Throughout this RIA we consider a number of sources of uncertainty, both quantitatively 

and qualitatively. We also summarize other potential sources of benefits and costs that may 

result from this final action that have not been quantified or monetized. We did not account for 

certain benefits and costs including certain omitted benefits and costs from changes in CO2, SO2, 

NOX and direct PM2.5, emissions from the electricity sector, from changes in other pollutants 

within and outside the electricity sector, and effects outside of the electricity market. These 
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limitations, including where possible how they directly may affect estimated benefits and costs, 

are summarized below and discussed in more detail throughout the RIA. 

There are important impacts that the EPA could not monetize. Due to current data and 

modeling limitations, our estimates of the benefit impacts from reducing CO2 emissions do not 

include important impacts like ocean acidification or potential tipping points in natural or 

managed ecosystems. Ancillary benefits from changing direct exposure to SO2, NOX, as well as 

ecosystem changes and visibility impairment, from changes in these pollutants are also omitted.  

Changes in the health and ecosystems from changes in mercury from the electricity sector 

are not monetized, although increases in mercury emissions are reported in Chapter 3. Potential 

changes in other air and water emissions from the electricity sector, including hazardous air 

pollutants (e.g., hydrochloric acid) and their associated effects on heath, ecosystems, and 

visibility are not quantified. Potential changes in emissions from producing fuels, such as 

methane from coal and gas production, are also unaccounted for. 

The compliance costs reported in this RIA are not social costs, although in this analysis 

we use compliance costs as a proxy for social costs. Changes in costs and benefits due to changes 

in economic welfare of suppliers to the electricity market, including workers in the electricity 

market and in related markets, and non-electricity consumers from those suppliers (net of 

transfers), such as industrial consumers of fossil fuels, are not accounted for. Furthermore, costs 

due to interactions with pre-existing market distortions outside the electricity sector are omitted. 

Key uncertainties that affect the estimates of benefits and costs of this final regulation 

include those that affect costs and emissions from the electricity sector. There is uncertainty in 

the availability and cost of the candidate HRI technologies at affected coal-fired EGUs on a unit-

by-unit basis, and the illustrative policy scenario makes assumptions about the availability and 

cost of HRI across and within groups of units with similar generating capacity and heat rates. 

Furthermore, in the illustrative policy scenario HRI are imposed on units to represent the effect 

of potential standards of performance, but the required standards of performance are not 

represented in the electricity model directly. Affected sources may have certain flexibilities in 

how they comply with the standards of performance that differ from the technologies used to 

determine the sourcesô standards of performance, but this possibility is not captured in the 
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illustrative policy scenario. In addition, there is uncertainty in future economic conditions that 

could affect fuel supplies, technology costs, and electricity demand in the electricity sector. 

The estimated health benefits from changes in PM2.5 and ozone concentrations are subject 

to uncertainties related to: (1) the projected future PM2.5 and ozone concentrations; and, (2) the 

relationship between air quality changes and health outcomes. For the first uncertainty, which is 

discussed in more detail in Chapter 8, we are more confident in the estimated change in annual 

mean PM2.5 concentrations than we are in the estimated absolute PM2.5 levels. Consequently, we 

are more confident in the estimated total benefits than in sensitivity estimates of benefits over 

specific concentration ranges as described in Chapter 4. We address the second uncertainty in 

part by quantifying benefits using a range of adult mortality concentration-response relationships 

(e.g., from Krewski et al. (2009) with Smith et al. (2009) to Lepeule et al. (2012) with Jerrett et 

al. (2009)). The PM2.5 concentration-response models assume that all fine particles, regardless of 

their chemical composition, are equally potent in causing premature mortality because the 

scientific evidence is not yet sufficient to allow differentiation of effect estimates by particle 

type.7 Furthermore, as discussed above, there is greater uncertainty in the effects of exposure at 

low PM2.5 levels. 

This RIA does not evaluate whether or not there will be any changes in PM attainment 

status. However, there are few areas whose attainment status may be affected.8 The extent to 

which the monetized health co-benefits and costs reported in this RIA are overestimated or 

underestimated partially depends on a variety of federal and state decisions with respect to 

NAAQS implementation and compliance, including Prevention of Significant Deterioration 

(PSD) requirements.

                                                 
7 More information on potential uncertainties and assumptions for PM2.5 benefits is available in OMBôs 2017 Draft 

Report to Congress on the Benefits and Costs of Federal Regulations and Agency Compliance with the Unfunded 

Mandates Reform Act, pg. 13 ï 18. 
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CHAPTER 1:  INTRODUCTION  AND BACKGROUND   

 

1.1 Introduction  

In this action, the U.S. Environmental Protection Agency (EPA) is finalizing three 

separate and distinct rulemakings. First, the EPA is repealing the Clean Power Plan (CPP) 

because the Agency has determined that the CPP exceeded the EPAôs statutory authority under 

the Clean Air Act (CAA). Second, the EPA is finalizing the Affordable Clean Energy rule 

(ACE), consisting of Emission Guidelines for Greenhouse Gas (GHG) Emissions from Existing 

Electric Utility Generating Units (EGUs) under CAA section 111(d), that will inform states on 

the development, submittal, and implementation of state plans to establish performance standards 

for GHG emissions from certain fossil fuel-fired EGUs. In ACE, the Agency is finalizing its 

determination that heat rate improvement (HRI) is the best system of emission reduction (BSER) 

for reducing GHGðspecifically carbon dioxide (CO2)ðemissions from existing coal-fired 

EGUs. Third, the EPA is finalizing new regulations for the EPA and state implementation of 

ACE and any future emission guidelines issued under CAA section 111(d). 

In this RIA, the Agency provides both an analysis of the repeal of the CPP and a full 

benefit-cost analysis of an illustrative policy scenario representing ACE, which models HRI at 

coal-fired EGUs.  

This chapter contains background information on this rule, an overview of the regulatory 

impact analysis conducted and scenario analyzed, as well as an outline of the chapters in this 

report. The EPAôs analysis in Chapter 2 satisfies any need for regulatory impact analysis that 

may be required by statute or executive order for the repeal of the CPP. 

1.2 Legal and Economic Basis for this Rulemaking 

1.2.1 Statutory Requirement 

Clean Air Act section 111, which Congress enacted as part of the 1970 Clean Air Act 

Amendments, establishes mechanisms for controlling emissions of air pollutants from stationary 

sources. This provision requires the EPA to promulgate a list of categories of stationary sources 

that the Administrator, in his or her judgment, finds ñcauses, or contributes significantly to, air 
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pollution which may reasonably be anticipated to endanger public health or welfare.ò1 The EPA 

has listed more than 60 stationary source categories under this provision.2 Once the EPA lists a 

source category, the EPA must, under CAA section 111(b)(1)(B), establish ñstandards of 

performanceò for emissions of air pollutants from new sources in the source categories.3 These 

standards are known as new source performance standards (NSPS), and they are national 

requirements that apply directly to the sources subject to them. 

When the EPA establishes NSPS for sources in a source category under CAA section 

111(b), the EPA is also required, under CAA section 111(d)(1), to prescribe regulations for states 

to submit plans regulating existing sources in that source category for any air pollutant that, in 

general, is not regulated under the CAA section 109 requirements for the NAAQS or regulated 

under the CAA section 112 requirements for hazardous air pollutants (HAP). CAA section 

111(d)ôs mechanism for regulating existing sources differs from the one that CAA section 111(b) 

provides for new sources because CAA section 111(d) contemplates states submitting plans that 

establish ñstandards of performanceò for the affected sources and that contain other measures to 

implement and enforce those standards. 

ñStandards of performanceò are defined under CAA section 111(a)(1) as standards for 

emissions that reflect the emission limitation achievable from the ñbest system of emission 

reduction,ò considering costs and other factors, that ñthe Administrator determines has been 

adequately demonstrated.ò CAA section 111(d)(1) grants states the authority, in applying a 

standard of performance, to take into account the sourceôs remaining useful life and other factors. 

Under CAA section 111(d), a state must submit its plan to the EPA for approval, and the 

EPA must approve the state plan if it is ñsatisfactory.ò4 If a state does not submit a plan, or if the 

EPA does not approve a stateôs plan, then the EPA must establish a plan for that state.5 Once a 

state receives the EPAôs approval of its plan, the provisions in the plan become federally 

enforceable against the entity responsible for noncompliance, in the same manner as the 

provisions of an approved State Implementation Plan (SIP) under the Act. 

                                                 
1 CAA §111(b)(1)(A). 
2 See 40 CFR 60 subparts Cb ï OOOO. 
3 CAA §111(b)(1)(B), 111(a)(1). 
4 CAA section 111(d)(2)(A). 
5 CAA section 111(d)(2)(A). 
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1.2.2 Market Failure 

Many regulations are promulgated to correct market failures, which otherwise lead to a 

suboptimal allocation of resources within the free market. Air quality and pollution control 

regulations address ñnegative externalitiesò whereby the market does not internalize the full 

opportunity cost of production borne by society as public goods such as air quality are unpriced. 

While recognizing that optimal social level of pollution may not be zero, GHG emissions 

impose costs on society, such as negative health and welfare impacts, that are not reflected in the 

market price of the goods produced through the polluting process. For this regulatory action the 

good produced is electricity. If a fossil fuel-fired electricity producer pollutes the atmosphere 

when it generates electricity, this cost will be borne not by the polluting firm but by society as a 

whole, thus the producer is imposing a negative externality, or a social cost of emissions. The 

equilibrium market price of electricity may fail to incorporate the full opportunity cost to society 

of generating electricity. Consequently, absent a regulation on emissions, the EGUs will not 

internalize the social cost of emissions and social costs will be higher as a result. This regulation 

will work towards addressing this market failure by causing affected EGUs to begin to 

internalize the negative externality associated with CO2 emissions. 

1.3 Background  

1.3.1 Emission Guidelines 

 This analysis is intended to be an illustrative representation and analysis of the final 

ACE rule.6 The final rule presents a framework for states to develop state plans that will establish 

standards of performance for existing affected sources of GHG emissions. The final rule does not 

itself specify any standard of performance, but rather establishes the ñbest system of emission 

reductionò7 (BSER), i.e. technology for HRI. The HRI that were determined to be the BSER in 

this case is a list of six technologies that collectively have been deemed candidate technologies. 

States are responsible for applying the BSER to affected EGUs to determine standards of 

performance that consider each of the candidate technologies (as they are collectively the 

BSER). States may also take into account the remaining useful life and other source-specific 

                                                 
6 For more details on legal authority and justification of this action, see rule preamble. 
7 The best system of emission reduction (BSER) informs the definition of ñstandard of performanceò in CAA 

111(a); see preamble for further discussion. 
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factors in the determination of the standards of performance. It is within the statesô discretion for 

how to account for these unit specific considerations. 

1.3.2 Regulated Pollutant 

The purpose of this CAA section 111(d) rule is to address CO2 emissions from fossil 

fuel-fired power plants in the U.S. because they are the largest domestic stationary source of 

emissions of carbon dioxide (CO2). CO2 is the most prevalent of the greenhouse gases (GHG), 

which are air pollutants that the EPA has determined endangers public health and welfare 

through their contribution to climate change. 

1.3.3 Definition of Affected Sources for the Affordable Clean Energy Rule 

As described in the preamble for this action, the EPA is finalizing that a ñdesignated 

facilityò subject to this regulation is any coal-fired electric utility steam generating unit that is 

not an integrated gasification combined cycle (IGCC) unit (i.e., utility boilers, but not IGCC 

units) that was in operation or had commenced construction as of August 31, 2018, and that 

meets the following criteria. To be a designated facility, a coal-fired electric utility steam 

generating unit must serve a generator capable of selling greater than 25 MW to a utility power 

distribution system and have a base load rating greater than 260 GJ/h (250 MMBtu/h) heat input 

of coal fuel (either alone or in combination with any other fuel). 

1.4 Overview of Regulatory Impact Analysis 

In accordance with Executive Order 12866, Executive Order 13563, OMB Circular A-4, 

and the EPAôs Guidelines for Preparing Economic Analyses, the EPA prepared this RIA for this 

ñsignificant regulatory action.ò This action is an economically significant regulatory action 

because it may have an annual effect on the economy of $100 million or more or adversely affect 

in a material way the economy, a sector of the economy, productivity, competition, jobs, the 

environment, public health or safety, or state, local, or tribal governments or communities.8 

                                                 
8 The analysis in this final RIA constitutes the economic assessment required by CAA section 317. In EPAôs 

judgment, the assessment is as extensive as practicable taking into account EPAôs time, resources, and other duties 

and authorities. 
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In this RIA, the Agency provides both an analysis of the repeal of the CPP and a full 

benefit cost analysis of an illustrative policy scenario representing the final ACE rule, which 

models HRI at coal-fired EGUs.  

For the analysis of the repeal of CPP (described in Chapter 2), the EPA examines a 

number of lines of evidence including: 1) several updated IPM modeling scenarios that consider 

different assumptions regarding implementation of the CPP (including that states are more likely 

to participate in interstate trading than previously analyzed, and that the Supreme Court stay 

leads to a delayed implementation of CPP), 2) consideration of the changes the EPA (and others, 

including EIA) have seen in CO2 emissions across similar modeled scenarios and projections 

over time, 3) changing circumstances in the power sector (including fuel prices, technology 

changes and the age of different portions of the generating fleet), and 4) commitments many 

power companies have made to significantly reduce CO2 emissions. Based on this examination, 

the EPA concludes that even if the CPP were implemented it would not achieve emission 

reductions beyond those that would be achieved without the CPP in place. 

For the ACE analysis, the illustrative policy scenario represents potential outcomes of 

state determinations of standards of performance, and compliance with those standards by 

affected coal-fired EGUs. Because ACE is being analyzed as a separate action that occurs only 

after repeal of the CPP, the EPA is performing its analysis of ACE against a baseline without 

CPP (however as noted above, the EPA does not believe that there would be any significant 

differences between a scenario with or without CPP). 

The illustrative policy scenario represents potential outcomes of state determinations of 

standards of performance, and compliance with those standards by affected coal-fired EGUs. 

This RIA has an updated representation of the expected future economic conditions affecting the 

electricity sector in the baseline from the proposed ACE rule. This RIA also reports the impact of 

climate benefits from changes in CO2 and the impact on ancillary health benefits attributable to 

changes in SO2 and NOX emissions. 

Additionally, this RIA includes information about potential impacts of the final rule on 

electricity markets, employment, and markets outside the electricity sector. The RIA also 

presents discussion of the uncertainties and limitations of the analysis. 
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1.4.1 Baseline 

The analysis relies on the EPAôs Power Sector Modeling Platform v6 using the Integrated 

Planning Model (IPM).9 This accounts for changes in the power sector in recent years and 

projects our best understanding of important technological and economic trends into the future. 

The U.S. electric power sector has become less carbon intensive over the past several years, and 

this trend is projected to continue in the future, as documented in Chapters 2 and 3 of this RIA. 

These changes and trends are reflected in the modeling used for this analysis. As described 

earlier, the EPA is performing its analysis of ACE against a baseline without the CPP because 

ACE is being analyzed as a separate action that occurs only after repeal of the CPP.  

Because air quality modeling was used to determine health benefits from changes in 

particulate matter and ozone concentrations that may occur because of this rule, the baseline 

includes emissions from all sources. Consequently, in addition to rules and economic conditions 

included in the IPM Reference Case, the baseline for this analysis included emissions from, and 

rules for, non-EGU point sources, on-road vehicles, non-road mobile equipment and marine 

vessels.10 Additional information on what is included in the air quality modeling inventory is 

detailed in Chapter 4 and Chapter 8. 

This analysis reflects the best data available to the EPA at the time it was conducted. As 

with any modeling of future projections, many of the inputs are uncertain. In this context, notable 

uncertainties include the cost of fuels, the cost to operate existing power plants, the cost to 

construct and operate new power plants, infrastructure, demand, and policies affecting the 

electric power sector. The modeling conducted for this RIA is based on estimates of these 

variables, which were derived from the data currently available to the EPA. However, future 

realizations of these characteristics may deviate from expectations. The results of counterfactual 

simulations presented in this RIA are not a prediction of what will happen, but rather projections 

of a plausible scenario describing how this final regulatory action may affect electricity sector 

                                                 
9 For documentation, see https://www.epa.gov/airmarkets/clean-air-markets-power-sector-modeling 
10 Using the air quality modeling techniques in this RIA, the impacts of these non-EGU rules are determined as of 

2023, so any implementation or effects expected to occur after 2023 are not accounted for in this RIA. However, the 

effect of non-EGU emissions on changes in pollution concentrations due to changes in emissions in the electricity 

sector between the baseline and the illustrative policy scenario is likely small. 
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outcomes in the absence of unexpected shocks. The results of this RIA should be viewed in that 

context. 

1.4.2 BSER and Illustrative Policy Scenario 

The illustrative policy scenario models HRIs applied at affected coal-fired EGUs in the 

contiguous U.S. beginning in 2025. The EPA has identified the BSER to be HRI. In the final 

Emission Guidelines, the EPA provides states with a list of candidate HRI technologies that must 

be evaluated when establishing standards of performance. The cost, suitability, and potential 

improvement for any of these HRI technologies is dependent on a range of unit-specific factors 

such as the size, age, fuel use, and the operating and maintenance history of the unit. As such, the 

HRI potential can vary significantly from unit to unit. The EPA does not have sufficient 

information to assess HRI potential on a unit-by-unit basis. CAA 111(d) also provides states with 

the responsibility to establish standards of performance and provides considerable flexibility in 

the establishment of those emission standards. States may take many factors into consideration ï 

including among other factors, the remaining useful life of the affected source ï when applying 

the standards of performance.11 Therefore, any analysis of the final rule is illustrative. However, 

the EPA believes that such illustrative analyses can provide important insights at the national 

level and can inform the public on a range of potential outcomes. Additional information 

describing the analytical basis for the illustrative policy scenario is provide in Section 1.6. 

1.4.3 Years of Analysis 

We evaluate the potential regulatory impacts of the illustrative policy scenario using the 

present value (PV) of costs, benefits, and net benefits, calculated for the years 2023-2037 from 

the perspective of 2016, using both a three percent and seven percent end-of-period discount rate. 

In addition, the Agency presents the assessment of costs, benefits, and net benefits for specific 

snapshot years, consistent with historic practice. In this RIA, the regulatory impacts are 

evaluated for the specific years of 2025, 2030, and 2035. 

The Agency believes that these specific years are each representative of several 

surrounding years, which enables the analysis of costs and benefits over the timeframe of 2025-

                                                 
11 See Section III of the preamble for a discussion of factors that states may consider in establishing a standard of 

performance in response to this emission guideline. 
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2037. The year 2025 is an approximation for when the standards of performance under the final 

rule might be implemented, and the Agency estimates that monitoring, reporting, and 

recordkeeping (MR&R) costs may begin in 2023. Therefore, MR&R costs analysis is presented 

beginning in the year 2023, and full benefit cost analysis is presented beginning in the year 2025. 

The analytical timeframe concludes in 2037, as this is the last year that may be represented with 

the analysis conducted for the specific year of 2035. 

1.5 BSER Technologies 

The list of candidate technologies that constitute the BSER are summarized below and 

are described in greater detail in Section III of the preamble. 

1.5.1 Neural Network/Intelligent Sootblower 

1.5.1.1 Neural Networks 

Computer models, known as neural networks, can be used to simulate the performance of 

the power plant at various operating loads. Typically, the neural network system ties into the 

plantôs distributed control system for data input (process monitoring) and process control. The 

system uses plant specific modeling and control modules to optimize the unitôs operation and 

minimize the emissions. This model predictive control can be particularly effective at improving 

the plants performance and minimizing emissions during periods of rapid load changes. The 

neural network can be used to optimize combustion conditions, steam temperatures, and air 

pollution control equipment. 

1.5.1.2 Intelligent Sootblowers 

During operations at a coal-fired power plant, particulate matter (PM) (ash or soot) builds 

up on heat transfer surfaces. This build-up degrades the performance of the heat transfer 

equipment and negatively affects the efficiency of the plant. Power plant operators use steam 

injection ñsootblowersò to clean the heat transfer surfaces by removing the ash build-up. This is 

often done on a routine basis or as needed based on monitored operating characteristics. 

Intelligent sootblowers (ISB) are automated systems that use process measurements to monitor 

the heat transfer performance and strategically allocate steam to specific areas to remove ash 

buildup. 
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The cost to implement an ISB system is relatively inexpensive if the necessary hardware 

is already installed. The ISB software/control system is often incorporated into the neural 

network software package mentioned above. As such, the HRIs obtained via installation of 

neural network and ISB systems are not necessarily cumulative. 

1.5.2 Boiler Feed Pumps 

A boiler feed pump (or boiler feedwater pump) is a device used to pump feedwater into a 

boiler. The water may be either freshly supplied or returning condensate produced from 

condensing steam produced by the boiler. The boiler feed pumps consume a large fraction of the 

auxiliary power used internally within a power plant. Boiler feed pumps can require power in 

excess of 10 MW on a 500-MW power plant. Therefore, the maintenance on these pumps should 

be rigorous to ensure both reliability and high-efficiency operation. Boiler feed pumps wear over 

time and subsequently operate below the original design efficiency. The most pragmatic remedy 

is to rebuild a boiler feed pump in an overhaul or upgrade.  

1.5.3 Air Heater and Duct Leakage Control 

The air pre-heater is a device that recovers heat from the flue gas for use in pre-heating 

the incoming combustion air, and potentially for other uses such as coal drying. Properly 

operating air pre-heaters play a significant role in the overall efficiency of a coal-fired EGU. The 

air pre-heater may be regenerative (rotary) or recuperative (tubular or plate). A major difficulty 

associated with the use of regenerative air pre-heaters is air in-leakage from the combustion air 

side to the flue gas side. Air in-leakage affects boiler efficiency due to lost heat recovery and 

affects the axillary load since any in-leakage requires additional fan capacity. The amount of air 

leaking past the seals tends to increase as the unit ages. Improvements to seals on regenerative 

air pre-heaters have enabled the reduction of air in-leakage. 

1.5.4 Variable Frequency Drives (VFDs) 

1.5.4.1 VFD on Induced Draft (ID) Fans 

The increased pressure required to maintain proper flue gas flow through downstream air 

pollutant control equipment may require additional fan power, which can be achieved by an ID 

fan upgrade/replacement or an added booster fan. Generally, older power plant facilities were 

designed and built with centrifugal fans. 
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The most precise and energy-efficient method of flue gas flow control is use of VFD. The 

VFD controls fan speed electrically by using a static controllable rectifier (thyristor) to control 

frequency and voltage and, thereby, the fan speed. The VFD enables very precise and accurate 

speed control with an almost instantaneous response to control signals. The VFD controller 

enables highly efficient fan performance at almost all percentages of flow turndown. Due to 

current electricity market conditions, many units no longer operate at base-load capacity and, 

therefore, VFDs, also known as variable-speed drives on fans can greatly enhance plant 

performance at off-peak loads. 

1.5.4.2 VFD on Boiler Feed Pumps 

VFDs can also be used on boiler feed water pumps as mentioned previously. Generally, if 

a unit with an older steam turbine is rated below 350 MW, the use of motor-driven boiler 

feedwater pumps as the main drivers may be considered practical from an efficiency standpoint. 

If a unit cycles frequently then operation of the pumps with VFDs will offer the best results on 

heat rate reductions, followed by fluid couplings. The use of VFDs for boiler feed pumps is 

becoming more common in the industry for larger units. And with the advancements in low 

pressure steam turbines, a motor-driven feed pump can improve the thermal performance of a 

system up to the 600-MW range, as compared to the performance associated with the use of 

turbine drive pumps. Smaller and older units will generally not upgrade to a VFD boiler feed 

pump drive due to high capital costs. 

1.5.5 Blade Path Upgrade (Steam Turbine) 

Upgrades or overhauls of steam turbines offer the greatest opportunity for HRI on many 

units. Significant increases in performance can be gained from turbine upgrades when plants 

experience problems such as steam leakages or blade erosion. The typical turbine upgrade 

depends on the history of the turbine itself and its overall performance. The upgrade can entail 

myriad improvements, all of which affect the performance and associated costs. The availability 

of advanced design tools, such as computational fluid dynamics (CFD), coupled with improved 

materials of construction and machining and fabrication capabilities have significantly enhanced 

the efficiency of modern turbines. These improvements in new turbines can also be utilized to 

improve the efficiency of older steam turbines whose efficiency has degraded over time. 
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1.5.6 Redesign/Replace Economizer 

In steam power plants, economizers are heat exchange devices used to capture waste heat 

from boiler flue gas which is then used to heat the boiler feedwater. This use of waste heat 

reduces the need to use extracted energy from the system and, therefore, improves the overall 

efficiency or heat rate of the unit. As with most other heat transfer devices, the performance of 

the economizer will degrade with time and use, and power plant representatives contend that 

economizer replacements are often delayed or avoided due to concerns about triggering NSR. In 

some cases, economizer replacement projects have been undertaken concurrently with retrofit 

installation of selective catalytic reduction (SCR) systems because the entrance temperature for 

the SCR unit must be controlled to a specific range. 

1.5.7 Additional Documentation 

Government agencies and laboratories, industry research organizations, engineering 

firms, equipment suppliers, and environmental organizations have conducted studies examining 

the potential for improving heat rate in the U.S. EGU fleet or a subset of the fleet. Section III of 

the preamble provides a list of some reports, case studies, and analyses of these HRI 

technologies that are BSER, as well as those that are not BSER, in the U.S. 

1.6 Development of Illustrative Policy Scenario  

1.6.1 Introduction 

The illustrative policy scenario, which represents the ACE rule, is based on a bottom-up 

analyses of fleet-wide HRI potential by identifying HRI technologies that may be available to 

certain categories of coal-fired EGUs.12 In the analyses, the EPA considered how the available 

HRI measures that are included in the BSER list of candidate technologies may apply to these 

categories. This approach defined a set of 12 bins for coal steam units that were then linked to 

                                                 
12 This methodology is similar to the bottom-up approach used by the Energy Information Administration (EIA, 

2015) to identify the possible HRI available at different categories of coal-fired units. However, the suite of HRI 

technologies, and their associated costs and performance, represented in the EIA study differ from those used here.  
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potential HRIs based on technologies presented in the Sargent & Lundy (S&L) report13 and 

discussed above as BSER for the final ACE rule.14 

1.6.2 Grouping EGUs by Performance 

The fleet of coal-fired EGU with greater than 25 MW of capacity ï defined in the units in 

the NEEDS_v6 database15 (September 2018 revision) that are not retiring by 2021 ï was rank-

ordered by heat rate from most efficient (i.e., lowest heat rate) to least efficient (i.e., highest heat 

rate).16 The NEEDS database contains the generation unit records used to construct the "model" 

plants that represent existing and planned/committed units in the EPA modeling applications of 

IPM. The fleet was then divided into four groups using a methodology described below and 

referred to as Group 1 through Group 4. Group 1 represents the most efficient units in the fleet. 

Those units are assumed to have little to no potential for further HRI applying the BSER 

technologies. Group 4 represents the least efficient units in the fleet and those units are assumed 

to have the most opportunity for HRI applying these technologies. Groups 2 and 3 represent the 

remaining units and are assumed to have intermediate opportunities for HRI. 

Specifically, we defined the groups using a capacity weighted heat rate distribution for 

the fleet. Group 1 was defined as units with a heat rate one capacity weighted standard deviation 

below the capacity weighted mean heat rate and Group 4 was defined as units with a heat rate 

one capacity weighted standard deviation above the capacity weighted mean heat rate. Groups 2 

and 3 were defined as units within one capacity weighted standard deviation below and above 

the capacity weighted mean heat rate, respectively. The capacity weighted mean heat rate, 
wh , 

across the N  coal steam units in the fleet is defined as 

                                                 
13 ñCoal-Fired Power Plant Heat Rate Reductionsò Sargent & Lundy Report SL-009597 (2009); available in the 

rulemaking docket at EPA-HQ-OAR-2017-0355-21171. 
14 For more information, see 83 FR 44746; Table 1 and Table 2. 
15 National Electric Energy Data System, NEEDS_v6, available in the rulemaking docket at EPA-HQ-OAR-2017-

0355-21141; available on-line at https://www.epa.gov/airmarkets/national-electric-energy-data-system-needs-v6. 
16 The heat rates for the model plants in EPA Platform v6 are based on values from Annual Energy Outlook 

2017 informed by fuel use and net generation data reported on Form EIA-923. For further explanation see IPM 

documentation: https://www.epa.gov/airmarkets/clean-air-markets-power-sector-modeling 



 

1-13 

1

1

N

i i
i

w N

i
i

c h

h

c

=

=

=
ä

ä
 ,         

 

ih  is the heat rate for unit i  and ic  is the capacity (in megawatts, MW). The weighted 

standard deviation, ws , is defined as 

( )

( )

2

1

1

1

N

i i w
i

w N

i
i

c h h

N c

N

s =

=

-

=

-

ä

ä
.       

 

Based on these definitions and the approach for defining the groups, the heat rate cutoffs 

for the four groups are presented below in Table 1-1 and the distribution of capacity across heat 

rates and groups is presented in Figure 1-1. 

Table 1-1 Heat Rate Ranges Defining Groups 
 Heat Rate Range [Btu/kWh] 

Group 1 (Most Efficient)  Ò 9,773 

Group 2 9,774 ï 10,396 

Group 3 10,397 ï 11,019 

Group 4 (Least Efficient) Ó 11,020 
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Figure 1-1 Distribution of Heat Rates and Unit Groups 
 

The units were further divided in each group according to amount of generating capacity 

consistent with ranges presented in the proposal for the ACE rule.17 The breakdown of units ï the 

number of EGUs and the total capacity (MW) ï in each of the 12 bins is shown in Table 1-2. The 

breakdown of units ï the percent of total units and the percent of total capacity ï is provided in 

Table 1-3. 

Table 1-2 Number of Coal-Fired EGUs >=25MW and Total Capacity (MW) in Each 

Heat Rate Group Bin 
 < 200 MW 200 - 500 MW  > 500 MW 

Group 1 4 EGUs (130 MW) 6 EGUs (2,226 MW) 31 EGUs (23,225 MW) 

Group 2 12 EGUs (1,827 MW) 45 EGUs (16,161 MW) 113 EGUs (82,203 MW) 

Group 3 61 EGUs (8,232 MW) 86 EGUs (29,430 MW) 48 EGUs (29,259 MW) 

Group 4 101 EGUs (8,877 MW) 48 EGUs (15,372 MW) 11 EGUs (7,549 MW) 

Note: Source data is from National Electric Energy Data System, NEEDS_v6 

 

                                                 
17 For more information, see 83 FR 44746; Table 1 and Table 2. 
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Table 1-3 Percent of Total Coal-Fired EGUs >-25MW and Percent of Coal-Fired Total 

Capacity (MW) in Each Heat Rate Group Bin 
 < 200 MW 200 - 500 MW > 500 MW 

Group 1 1% / < 1 % 1 % / 1 % 6 % / 10 % 

Group 2 2 % / 1 % 8 % / 7 % 20 % / 37 % 

Group 3 11 % / 4 % 15 % / 13 % 9 % / 13 % 

Group 4 18 % / 4 % 9 % / 7 % 2 % / 3 % 

 

1.6.3 Heat Rate and Cost for each Bin 

While many potential HRI measures have been identified, some of those identified 

technologies have limited applicability and many provide only negligible HRI.18 The EPA stated 

in the ACE proposal that evaluation of the entire list of potential HRI options ï including those 

with limited applicability and with negligible benefits ï may be overly burdensome to the states. 

Therefore, the EPA identified and proposed a list of the ñmost impactfulò HRI technologies, 

equipment upgrades and best operating and maintenance practices that form the list of ñcandidate 

technologiesò constituting the BSER. Those technologies were ones that the EPA determined to 

provide meaningful HRI opportunity, to be broadly applicable, and to be implementable at 

reasonable cost and are being finalized as BSER in this rule. 

Based on the S&L report, the potential ranges of HRI for these technologies are presented 

in Table 1-4 and the ranges of costs (updated to $2016) for those improvements are presented in 

Table 1-5. These are the six HRI ñcandidate technologiesò identified as BSER in the proposed 

ACE rule and are the six technologies that are identified as BSER in the final ACE rule. The first 

four HRI options listed in each table are assumed to be broadly available. The last two HRI 

options ï ñBlade Path Upgrade (Steam Turbine)ò and ñRedesign/Replace Economizerò ï are 

technologies that, based on program experience and industry comments, are assumed to be more 

likely to trigger additional secondary costs including costs associated with NSR permitting. With 

these and other additional costs, the remaining useful life of the facilities may be reduced such 

that we assume that these two technologies are less likely to be implemented. This is consistent 

with assumptions provided in cost and impact analyses supporting the ACE rule proposal. 

 

                                                 
18 For more information, see Table 3 in 82 FR 61515. 
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Table 1-4 S&L Heat Rate Improvements (Percentage) by EGU Size  
 < 200 MW 200 - 500 MW > 500 MW 

 Min  Max Min  Max Min  Max 

Neural Network/Intelligent Sootblowers 0.5 1.4 0.3 1.0 0.3 0.9 

Boiler Feed Pumps 0.2 0.5 0.2 0.5 0.2 0.5 

Air Heater & Duct Leakage Control 0.1 0.4 0.1 0.4 0.1 0.4 

Variable Frequency Drives 0.2 0.9 0.2 1.0 0.2 1.0 

Subtotal 1.0 3.2 0.8 2.9 0.8 2.8 

Blade Path Upgrade (Steam Turbine) 0.9 2.7 1.0 2.9 1.0 2.9 

Redesign/Replace Economizer 0.5 0.9 0.5 1.0 0.5 1.0 

Total 2.4 6.8 2.3 6.8 2.3 6.7 

 

 

Table 1-5 S&L Heat Rate Improvement Costs [2016$/kW] by EGU Size 
 < 200 MW 200 - 500 MW > 500 MW 

 Min  Max Min  Max Min  Max 

Neural Network/Intelligent Sootblowers 4.7 4.7 2.5 2.5 1.4 1.4 

Boiler Feed Pumps 1.4 2.0 1.1 1.3 0.9 1.0 

Air Heater & Duct Leakage Control 3.6 4.7 2.51 2.7 2.1 2.4 

Variable Frequency Drives 9.1 11.9 7.2 9.4 6.6 7.9 

Subtotal 18.8 23.3 13.3 15.9 11.0 12.7 

Blade Path Upgrade (Steam Turbine) 11.2 66.9 8.9 44.6 6.2 31.0 

Redesign/Replace Economizer 13.1 18.7 10.5 12.7 10.0 11.2 

Total 43.1 108.9 32.7 73.2 27.2 54.9 

 

The EGUs in Group 1 are the most efficient units in the fleet and for the purposes of 

modelling the illustrative policy scenario were assumed to have no opportunities to implement 

any of the candidate technologies to improve their performance (i.e., these units are assumed to 

be very well maintained and to have already implemented available HRI technologies). The 

EGUs in Groups 2 and 3 are the mid-range units and were assumed to implement the first four 

HRIs in Table 1-4. The units in Group 2 were assumed to achieve the minimum HRI in the range 

while the units in Group 3 were assumed to make the same improvements but to achieve the 

midpoint of the range in available HRI (in percent). The EGUs in Group 4 are the least efficient 

units. Those EGUs were assumed to make the same four HRIs as the units in Groups 2 and 3 but 

were assumed to achieve the maximum improvement within the range. None of the Groups were 

assumed to adopt the last two HRIs as it was assumed (based on industry comments) that they 
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are less likely to be installed to the extent they could trigger NSR permitting affecting remaining 

useful life,19 as noted above. 

Note that these assumptions regarding implementation and cost of HRI at particular 

EGUs are illustrative and are only intended as a means of providing a reasonable estimate of the 

possible costs, benefits and impacts for the final ACE rule. The assumptions are not intended to 

imply applicability of any specific improvement measure at any specific type of EGU. The EPA 

has limited information on the specific HRI options that may or may not be implemented at any 

specific EGU. In developing their implementing plans, the states will evaluate the applicability 

of each of the HRI options provided in Table 1-4 to each EGU within their borders and 

determine a unit-specific emission standard based on implementation of those technologies 

which represent the BSER. 

Once the EGUs were ranked and grouped according to the heat rate, each of the four 

resulting groups was further divided into three bins based on size in megawatts (MW) ï resulting 

in 12 total bins. Given these assumptions the HRI potential by group and size are presented in 

Table 1-6. These assumed HRI potentials serve as inputs for the IPM modelling. 

Table 1-6 Group Specific Heat Rate Improvements (Percentage) 
 < 200 MW 200 - 500 MW > 500 MW 

Group 1 0.0 0.0 0.0 

Group 2 1.0 0.8 0.8 

Group 3 2.1 1.9 1.8 

Group 4 3.2 2.9 2.8 

 

Independent of the group it was assumed that the HRI costs are defined by the maximum 

value within the given size range. Several commenters noted that the improved performance 

obtained from investment in HRI measures will degrade over time and that the EGUs will have 

to reinvest to maintain the level of performance. The lifetime of these HRIs was assumed to be 

approximately 8 years (i.e., it was assumed that the units would need to reinvest in additional 

HRI at least once during the 2025-2037 timeframe in which costs are considered in this RIA). 

                                                 
19The EPA is not finalizing proposed changes to the New Source Review program in the final ACE rulemaking. If 

the EPA decides to finalize changes to the NSR program, it will be done in a subsequent rulemaking action and 

these modelling assumptions will be revisited at that time. 
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The EPA conservatively assumed that all HRI technologies are implemented at the higher end of 

the ranges presented in Table 1-5. The EPA also assumed that the costs are doubled as a way of 

representing reinvestment over time to account for performance degradation. The total costs 

associated with the HRIs (initial investment and a one-time reinvestment) are given in Table 1-7. 

These assumed HRI costs serve as inputs for the IPM modelling. That is, each unit within a 

group is assumed to incur the same percentage HRI and associated cost per kW as reported in 

Tables 1-6 and 1-7 as all other units in that group. 

 

Table 1-7 Group Specific Heat Rate Improvement Costs [$2016/kW] 
 < 200 MW 200 - 500 MW > 500 MW 

Group 1 0.0 0.0 0.0 

Group 2 47.0 32.0 25.0 

Group 3 47.0 32.0 25.0 

Group 4 47.0 32.0 25.0 

 

In the illustrative policy scenario the average capacity-weighted HRI is 1.5 percent with 

an average cost of $29/kW (for those units assumed to implement HRIs, i.e., Groups 2 ï 4). The 

most comparable illustrative policy scenario presented in the ACE proposal assumed a fleetwide 

HRI of 2 percent at a cost of $50/kW.20 That illustrative policy scenario also assumed lower HRI 

opportunity without changes to the NSR program. 

1.6.4 How HRI are Represented in the Illustrative Policy Scenario 

As discussed above, the final rule requires states to develop standards of performance 

based on the BSER, which the EPA has determined to be HRI at existing EGUs. Conceptually, 

the illustrative policy scenario presumes required standards of performance that are established 

by the states and assume an approach for how each affected source complies with its standard of 

performance (and associated cost of that approach per kW of installed capacity). However, the 

standards of performance are not represented in the model directly and, as discussed above, are 

uncertain because the applicability of these HRI technologies across the fleet and the standards 

                                                 
20 The 2 percent HRI improvement and $50/kW was applied uniformly to each coal-fired EGU >=25 MW capacity. 
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of performance the states will require are uncertain.21 In practice, affected sources may have 

certain flexibilities in how they comply with the standards of performance that differ from the 

technologies used to determine the sourcesô standards of performance, but this possibility is not 

captured in the modeling for this RIA. For ease of modeling, in the illustrative policy scenario, 

sources may adopt the assumed HRI level or may retire in the model, based on prevailing 

economics. However, it is possible that States may use opportunities afforded to them in the final 

rule when setting standards of performance that will vary based on source-specific factors, and 

the illustrative policy scenario does not capture this possibility. A discussion of establishing 

standards of performance by states can be found in section III.F.1. of the preamble. 

The illustrative policy scenario reflects technology improvements applied to groups of 

coal-fired units based upon unit size and efficiency. Again, it is important to note that current 

data limitations hinder our ability to apply more customized HRI and cost functions to specific 

units. Due to these limitations, as described above the EPA used the best available information, 

research, and analysis to arrive at the assumptions used in the illustrative policy scenario. 

1.7 Organization of the Regulatory Impact Analysis 

This report presents the EPAôs analysis of the potential costs, benefits, and other 

economic effects of the final action to fulfill the requirements of an RIA. This RIA includes the 

following chapters: 

¶ Chapter 2, Impacts of the Repeal of the CPP 

¶ Chapter 3, Costs, Emissions, Economic, and Energy Impacts 

¶ Chapter 4, Estimated Forgone Climate Benefits and Forgone Human Health Co-Benefits 

¶ Chapter 5, Economic and Employment Impacts 

¶ Chapter 6, Comparison of Benefits and Costs 

¶ Chapter 7, Appendix ï Uncertainty Associated with Estimating the Social Cost of Carbon 

¶ Chapter 8, Appendix ï Air Quality Modeling  

                                                 
21 Note that, in the modeling, the total cost of the HRI is reflected as a capital cost. However, for some HRI 

technologies, a small share of the total cost may be variable, and thus might have a small effect on dispatch 

decisions. 
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CHAPTER 2:  IMPACTS  OF THE  REPEAL  OF THE  CPP 

 

2.1 Introduction  

As the EPA explained in the preamble, the repeal of the Clean Power Plan (CPP) and the 

promulgation of a new set of 111(d) guidelines are two separate actions. Consistent with that 

position, the EPA is providing a separate analysis of both actions in this RIA. The bulk of the 

RIA focuses on an analysis of the ACE rule against a baseline that does not include the CPP. 

This is because the ACE action only occurs after the repeal of the CPP. 

This chapter presents EPAôs analysis of the CPP repeal. It explains how after reviewing 

the comments, the EPA ultimately concluded that while deregulatory in nature and important to 

address the overreach of the CPP, fully considering a number of factors, the most likely result of 

implementation of the CPP would be no change in emissions and therefore no cost savings or 

changes in health disbenefits relative to a world without the CPP. This conclusion (i.e., that 

repeal of the CPP has no effect against a baseline that includes the CPP) ï is appropriate for 

several reasons, consistent with OMBôs guidance that the baseline for analysis ñshould be the 

best assessment of the way the world would look absent the proposed action.ò1 It is the EPAôs 

consideration of the weight of the evidence, taking into account the totality of the available 

information, as presented below, that leads to the finding and conclusion that there is likely to be 

no difference between a world where the CPP is implemented and one where it is not. As further 

explained in this section, the EPA comes to this conclusion not through the use of a single 

analytical scenario or modeling alone, but rather through the weight of evidence that includes: 

several IPM scenarios that explore a range of changes to assumptions about implementation of 

the CPP, consideration of the ongoing evolution and change of the electric sector, and recent 

commitments by many utilities that include long-term CO2 reductions across the EGU fleet. 

Setting aside the Agencyôs position that the CPP is an unlawful exercise of authority 

under section 111(d), the rule would have little or no impact regardless of the outcome of the 

petitions for judicial review of the CPP. The EPA has conducted several IPM modeling scenarios 

of CPP that demonstrate there is likely to be little or no difference between a future scenario with 

                                                 
1 OMB circular A-4, at 15. 
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the CPP and one without it. To establish this, the EPA conducted updated modeling for three 

CPP implementation scenarios, and also considered the most up-to-date information about the 

electric sector that is not yet incorporated into the EPAôs modeling. The EPA first modeled the 

CPP under one of its previous implementation assumptionsði.e., with mass-based compliance 

beginning in 2022 and no interstate trading, primarily for consistency purposes. This modeling 

shows the CPP is ñnon-bindingò in more than half of the states even under these conservative 

assumptions. That is, the CPP does not require additional CO2 emission reductions beyond the 

baseline (for many states) and thus does not ñbindò affected sources to an emission reduction 

requirement in the sense of driving further emission-reducing actions.  

However, these implementation assumptions for the CPP no longer reflect reasonable 

expectations regarding how the CPP hypothetically would be implemented. As explained below, 

the EPA does not believe implementation of CPP state-level goals would be implemented 

without interstate trading. Further, due to the judicial stay of the CPP in February of 2016, it is 

not reasonable to assume CPP implementation would begin in 2022. For these reasons, the EPA 

has conducted new analysis of the CPP using revised assumptions, with implementation 

beginning in 2025 and states engaging in interstate trading.2  

EPA examined two additional CPP scenarios: one with national trading and one with 

regional trading (and both with delayed implementation of CPP). While the national trading 

scenario is theoretically possible3, based on discussions that states were having prior to the stay 

of CPP, EPA believes that some level of regional trading would have been the most likely 

outcome of CPP implementation. As is further explained below, there are a number of reasons to 

believe that these modeling scenarios are overstating future emissions and that given the small 

differences seen between these modeling scenarios and the no CPP case, the CPP would 

ultimately be extremely unlikely to result in emission reductions beyond a business as usual case. 

The conclusions that can be drawn from this modeling are supported by the most up-to-

date information regarding this sector, including very recent changes not yet incorporated into 

                                                 
2 The preamble of the CPP final rule discusses multi-state plans and multi-state coordination that would facilitate 

interstate trading under the CPP (80 Fed Reg 64838-40). 
3 EPA views the development of a national GHG allowance trading market as less likely, due to a number of 

considerations, such as the regionalized nature of organized electricity markets as well as efforts that were going on 

at the state level when the rule was stayed. 



 

2-3 

the EPAôs modeling. There have been significant changes in the electric sector since the EPA 

finalized the CPP in August of 2015 that lead the EPA to different conclusions about the 

potential impacts of the CPP. These include fundamental shifts in fuel supply, continued 

advances and cost declines for key power generating technologies, market operation and policy 

evolution, and end-use demand influences. These changes can be observed using recent historical 

data trends, current utility operations and planning, and utility announcements and power sector 

projections. 

These trends can also be seen in the evolution of the EPAôs modeling of the CPP, even 

under its prior assumptions. The EPA has modeled the CPP assuming a mass-based 

implementation with no interstate trading four times, beginning with the final CPP in August of 

2015. Key results of these modeling exercises are summarized in the table below. In each of the 

cases summarized below, the EPA made a conservative assumption by assuming no interstate 

trading. However, each iterative modeling effort reflected updated information on key inputs 

such as the cost of new generation technologies, firmly committed coal retirements, state and 

federal policies, and projected demand (amongst others). While these scenarios represent a less 

likely current scenario (both because they assume no interstate trading and because they make no 

account for the current stay of the Clean Power Plan), they do provide useful information to 

document progress that has been made at the state level since the CPP was finalized. In 

particular, EPA believes allowance prices provide a useful measuring stick to assess both the 

degree of stringency and magnitude of impact of the CPP requirements. 
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Table 2-1 Select IPM Results for CPP  

IPM  Modeling Projections of CPP 

(Using a Mass-based approach where State-by-State Goals must be met) 

Scenario that includes CPP, 

for  the year 2030 
Final CPP RIA  

(v5.15) 

Ozone NAAQS 

Transport  NODA 

(v5.16) 

Proposed ACE 

(v6.17) 
Final ACE 

(IPM  2018) 

Average Marginal  Cost, all 

States ($/ton CO2) 
$11 $4 $2 $2 

Highest Marginal  Cost 

($/ton CO2) 
$26 $17 $11 $13 

# of States with  $0/ton  7 18 30 27 

Total Power Sector CO2  

(million  short tons) 
1,814 1,839 1,737 1,681 

% below 2005 32.4% 31.4% 35.3% 37.3% 

 

 As can be seen from the results in Table 2-1, if the CPP were to be implemented even with 

the conservative assumption of no interstate cooperation and ignoring any delay in 

implementation due to the Supreme Court stay, the impacts of the CPP would be significantly 

less than the EPA projected in its original CPP analysis. In August of 2015, the EPA projected 

that only 7 of the 47 states with CPP obligations were already on track to meet those obligations 

(15%). Now the EPA is projecting that at least 27 states (57%) are on track to meet or exceed 

their targets. These reductions are attributable to trends that result in emission reductions 

regardless of the CPP. Even for states that are not currently projected as on track to meet their 

goals, those targets have become significantly easier to attain. The marginal cost for achieving a 

state goal in the state with the highest marginal cost has fallen from $26/ton to $13/ton.4 More 

detail on the state by state results can be found in Table 2-4, which shows that in August of 2015, 

EPA projected that 7 states would have allowance prices of $20 or more. In the modeling using 

                                                 
4 Marginal costs are reported in 2016$ per short ton of CO2 throughout this chapter.  
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the 2018 IPM, EPA projects that none do (notably, for two of those states Arizona and Utah, 

EPA is now projecting an allowance price of zero).The table also shows that 29 states had an 

allowance price of $10 or more. In the IPM 2018 modeling, there are only two. One of those 

states, Colorado, is home to utilities that have made significant CO2 reduction commitments that 

are not fully reflected in the IPM modeling. Further, as presented below, under reasonable 

revised assumptions of delayed implementation and interstate trading, the CPP is non-binding 

entirely (in the sense of not requiring any additional CO2 emission reductions beyond the 

baseline).  

Given these findings, as well as ongoing market trends and numerous recent utility CO2 

reduction announcements, the EPA believes repeal of the CPP under current and reasonably 

projected market conditions and regulatory implementation is not anticipated to have a 

meaningful effect on emissions of CO2 or other pollutants or regulatory compliance costs. As a 

result, this analysis demonstrating no significant difference in a scenario with CPP 

implementation and one without satisfies any regulatory impact analysis that may be required by 

statute or executive order for repeal of the CPP.  

Section 2.2 provides information pertaining to the changes that have occurred in the 

electric sector that have led to these projected changes. Section 2.3 explores the impact of 

alternative trading assumptions and Section 2.4 summarizes key changes that may not be fully 

incorporated into the EPAôs current modeling. Section 2.5 examines several states projected to 

have emission-reduction shortfalls in the EPAôs modeling (i.e., higher baseline emissions than 

their CPP goals) and provides additional real-world context for interpreting these modeling 

outputs. Section 2.6 summarizes why these considerations together lead the EPA to conclude 

that, even if the CPP were upheld, emissions projections would not be noticeably different from 

a case where the CPP is not implemented. As a result, the cost and benefit impacts of CPP repeal 

are de minimis. Finally, Section 2.7 presents additional summary information from IPM runs 

used to support this analysis. 
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2.2 Market  Trends for the Electric Sector Relevant to Consideration of the Impact of the 

Repeal of the CPP 

A critical element of ongoing assessment and evaluation of the power sector are the 

current trends underway, whereby the sector is experiencing a greater degree of change in 

generation mix than it has historically. While many of these trends are incorporated into the 

EPAôs updated modeling analysis and result in lower emissions projections absent any CO2 

regulatory considerations for power plants at the federal level, there is significant evidence that 

these trends are occuring at a faster rate than most electric sector modeling has been projecting 

(see, for instance, the discussion of the evolution of the levelized cost of electricity by generation 

type below). The anticipation of a lower emissions future in the baseline is due to large-scale 

market trends that are multi-faceted in nature. These include fundamental shifts in fuel supply, 

continued advances and cost declines for key power generating technologies, market operation 

and policy evolution, and end-use demand influences. These changes can be observed using 

recent historical data trends, current utility operations and planning, and utility announcements 

and power sector projections for the future that go through 2030, and beyond. 

Ultimately, these trends are anticipated to result in the continued decline of coal-fired 

generation and capacity and significant increases in natural gas-fired generation and capacity. At 

the same time, renewable energy has continued to be the fastest growing form of new utility-

scale electric-generating capacity and is expected to account for a significant portion of all new 

capacity into the future. In addition, electricity demand is only slowly rising. This places 

additional economic pressures on older and less-efficient technologies (like many existing coal-

fired plants), which struggle to compete with the newer capacity coming online that generally 

has lower operating costs. These findings have been summarized in a recent report from DOE:5  

¶ ñThe biggest contributor to coal and nuclear plant retirements has been the 
advantaged economics of natural gas-fired generation.ò 

¶ ñAnother factor contributing to the retirement of power plants is low growth in 

electricity demand.ò 

                                                 
5 U.S. Department of Energy. (2017). Staff Report to the Secretary on Electricity Markets and Reliability. Retrieved 

from 

https://www.energy.gov/sites/prod/files/2017/08/f36/Staff%20Report%20on%20Electricity%20Markets%20and%2

0Reliability_0.pdf 
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¶ ñDispatch of variable renewable energy (VRE) has negatively impacted the 
economics of baseload plants.ò 

The changes in the generation mix away from coal and toward lower- and zero-emitting 

generation are significantly more pronounced than the EPA and other analysts projected when 

the EPA finalized the CPP. These trends mean that the states would be able to meet their goals 

and, ultimately, the sources to meet their emission standards, with less planning burden, at 

significantly less cost, and with less impact on the sector than the EPA previously estimated 

when it finalized the CPP.  

2.2.1 Recent Data Trends 

2.2.1.1 Age of the Coal Fleet & Retirements 

The current fleet of coal-fired power plants was mostly built prior to 1990,6 with an 

average age of 39 years. Nearly all of the utility-scale power plants in the U.S. that were retired 

from 2008 through 2017 were fueled by fossil fuels, and coal-fired power plants accounted for 

the highest percentage.7 The average age of coal-fired power plants that have retired since 2008 

is 52 years. Older power plants tend to become uneconomic over time as they become more 

costly to maintain and operate, and as newer and more efficient alternative generating 

technologies are built. As a result, coalôs share of total U.S. electricity generation has been 

declining for over a decade, while generation from natural gas and renewables has increased 

significantly. The reduction in coal demand from power plants has also resulted in declining coal 

consumption, with expected total U.S. coal consumption in 2018 of 691 million short tons (a 4% 

decline from 2017 and the lowest level since 1979).8  

                                                 
6 EIA, Today in Energy (April 17, 2017), available at https://www.eia.gov/todayinenergy/detail.php?id=30812. 
7 EIA, Today in Energy (December 19, 2018), available at https://www.eia.gov/todayinenergy/detail.php?id=37814. 
8 EIA, Today in Energy (December 28, 2018), available at https://www.eia.gov/todayinenergy/detail.php?id=37817. 
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Figure 2-1 U.S. Utility-scale Electric Generating Capacity Retirements (2008-2020), 

Gigawatts  
Source: EIA, Today in Energy (December 19, 2018) 

 

  
Figure 2-2 Net Generation, United States, Electric Utility, Annual (thousand 

megawatthours) 
Source: EIA Electricity Data Browser  
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Figure 2-3 U.S. Coal Consumption (1950-2018) (million short tons) 
Source: EIA9 

 

2.2.1.2 Natural Gas Supply and Price Trends 

Technological advances in the natural gas industry have led to an abundance of natural 

gas supply, resulting in a highly competitive (low price) fuel supply that is increasingly being 

relied upon by the power sector, particularly as new pipeline infrastructure continues to be built 

across the country. U.S. natural gas production hit a new record in 2018, with both the highest 

volume and largest annual increase in production on record.10 

                                                 
9 EIA, Today in Energy (December 28,2018), available at https://www.eia.gov/todayinenergy/detail.php?id=37817. 
10 EIA, Today in Energy (March 14, 2019), available at https://www.eia.gov/todayinenergy/detail.php?id=38692. 

 

https://usepa.sharepoint.com/sites/OAR_Custom/Revised_111d_EGU_Emission_Guidelines/Shared%20Documents/RTC/ACE/Chapter%207%20-%20RIA%20(Keaveny).docx?web=1
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Figure 2-4 U.S. Annual Natural Gas Production (1940-2018) (billion cubic feet per day)  
Source: EIA11 

 

  
Figure 2-5 Average Cost of Fossil Fuels for Electricity Generation (per Btu) for All 

Sectors, Monthly (dollars per million Btu) 
Source: EIA, Natural Gas Monthly Report 

 

                                                 
11 EIA, Today in Energy (March 14, 2019), available at https://www.eia.gov/todayinenergy/detail.php?id=38692. 
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2.2.1.1 Renewable Energy 

The costs of renewable generation have fallen significantly due to technological 

advances, improvements in performance, and local, state, and federal incentives such as the 

recent extension of federal tax credits.12 According to Lazard, a financial advisory and asset 

management firm, current unsubsidized levelized cost of electricity for alternative energy 

technologies is lower than the operating cost alone of conventional technologies like coal or 

nuclear, which is expected to lead to ongoing and significant deployment of renewable energy. 

Levelized cost of electricity is only one metric used to compare the cost of different generating 

technologies. It contains a number of uncertainties including utilization and regional factors.13 

While this chart illustrates general trends, unit specific build decisions will incorporate many 

other variables. 

 
Figure 2-6 Selected Historical Mean LCOE Values 
Source: Lazard, Levelized Cost of Energy 2017  

As a result, the existing coal fleet continues to experience economic pressures. The cost 

trends, along with other developments, have served as the main drivers for pronounced, ongoing 

changes in the nationôs generation mix that have resulted in lower CO2 emissions.  

                                                 
12 Lazard, Levelized Cost of Energy 2017. https://www.lazard.com/perspective/levelized-cost-of-energy-2017/ 
13 U.S. Energy Information Administration, 2019. https://www.eia.gov/outlooks/aeo/pdf/electricity_generation.pdf 
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2.2.2 Utility Climate and Clean Energy Announcements and Commitments 

The broad trends away from coal-fired generation and toward lower-emitting generation 

are reflected in the recent actions and recently announced plans of many power plants across the 

industry ð spanning all types of companies in all locations. Furthermore, many utilities have 

made commitments to move toward cleaner energy. Throughout the country, utilities have 

included commitments towards cleaner energy in public releases, planning documents, and 

integrated resource plans (IRPs). For strategic business reasons, most major utilities plan to 

increase their renewable energy holdings and continue reducing CO2 emissions, regardless of 

what federal regulatory requirements might exist. The Edison Electric Institute (EEI) has 

confirmed these developments: ñWhile the CPP was stayed by the Supreme Court in 2016, the 

power sector will have complied with the final 2030 goals of the ruleðin terms of gross 

emissions reductionsðbefore the 2022 start date included in that program.ò14 This trend is not 

unique to the largest owner-operators of coal-fired generation; smaller utilities, public power, 

cooperatives, and municipal entities are also contributing to these changes.  

There are many recent examples of electric utilities who have publicly announced near- 

and long-term emission reduction commitments. Here are but a few examples of emission 

reduction targets of 80%+ (relative to 2005 levels) that have recently been announced by major 

utilities: 

¶ Xcel Energy (with power plants that operate in MN, CO, MI, MN, NM, ND, SD, TX, and 

WI): 50% reduction in CO2 emissions by 2022 (and 100%) and carbon-free by 2050)15 

This includes a commitment to close all coal plants in Minnesota by 203016 

¶ DTE Energy (MI): 30% reduction in CO2 by the early 2020s, 50% by 2030, 80% by 2040 

and 80%+ by 205017 (these goals were recently accelerated)18  

                                                 
14 EEI Comments on ACE, at 4 (Oct. 31, 2018). 
15 Xcel Energy, Integrated Resource Plan(s), available at 

https://www.xcelenergy.com/environment/carbon_reduction_plan. 
16https://www.xcelenergy.com/company/media_room/news_releases/xcel_energy_to_end_all_coal_use_in_the_upp

er_midwest 
17 DTE Energy, IRP (under public review), available at 

http://newsroom.dteenergy.com/index.php?s=26817&item=137217#sthash.6EU4Hz0y.mSpR9OKB.dpbs. 
18 http://newsroom.dteenergy.com/2019-03-28-DTE-Energy-accelerates-carbon-reduction-goal-a-full -decade-will -

reduce-emissions-80-percent-by-2040#sthash.UY40RqAg.dpbs 
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¶ Ameren Energy (MO): 35% by 2030, 50% by 2040, and 80% by 205019  

¶ Consumers Energy (MI): 80% by 2040 and transition to zero coal use20  

¶ MidAmerican Energy (IA): 100% RE goal21 

¶ NIPSCO (IN): 90% reduction by 2028, and phase-out all coal22  

¶ First Energy (FE): 90% reduction by 204523 

¶ American Electric Power (AEP): 60% reduction by 2030 and 80% by 205024 (from year 

2000 levels) 

¶ Alliant Energy: 40% reduction by 2030 and 80% by 205025 and phase-out all coal 

¶ WEC Energy Group: 40% reduction by 2030 and 80% by 205026 

While the EPA does not account for statements from utilities regarding their future plans 

in the economic modeling that are not technically legally enforceable, the number and scale of 

these announcements is significant on a systemic level. These statements are also part of long-

term planning processes that cannot be easily revoked, since there is considerable stakeholder 

involvement, including by regulators, in the planning process. The direction in which these 

companies have publicly stated they are moving is consistent across the sector and undergirded 

by market fundamentals lending economic credibility to these commitments and confidence that 

there is a high likelihood that most will be implemented. Thus, these announcements are 

sufficiently consequential to be considered in identifying the appropriate economic baseline.  

                                                 
19 Ameren Missouri, Integrated Resource Plan, available at 

https://www.ameren.com/missouri/company/environment-and-sustainability/integrated-resource-plan. 
20 Consumers Energy IRP, available at https://www.consumersenergy.com/community/sustainability/energy-

mix/renewables/integrated-resource-plan. 
21 MidAmerica Energy, Our 100% Renewable Vision, https://www.midamericanenergy.com/our-renewable-energy-

vision.aspx. 
22 NIPSCO IRP, available at https://www.nipsco.com/docs/librariesprovider11/rates-and-tariffs/irp/2018-nipsco-

irp.pdf?sfvrsn=15 
23 First Energy, available at https://firstenergycorp.com/content/fecorp/environmental/initiatives.html 
24 AEP, available at https://www.aep.com/news/releases/read/1503/AEPs-Clean-Energy-Strategy-Will -Achieve-

Significant-Future-Carbon-Dioxide-Reductions 
25 Alliant Energy, available at https://sustainability.alliantenergy.com/energy-climate/ 
26 WEC Energy, available at https://www.wecenergygroup.com/csr/climate-report.pdf 
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2.2.3 Recent Emissions Trends & Future Projections 

The aforementioned market trends and business decisions have resulted in declining 

power sector CO2 emissions since 2005, which are also expected to produce a notably lower 

emissions future as higher emitting sources of electricity are replaced with lower-emitting 

sources. In 2012, aggregate CO2 emissions from sources covered by the CPP were 19 percent 

below 2005 levels. When the EPA finalized the CPP in August 2015, the Agency projected that, 

by 2030, the power sector would reduce its CO2 emissions 32 percent below 2005 levels with the 

CPP. By the end of 2015, several months after the CPP was finalized, those sources already had 

achieved CO2 emission levels 24 percent below 2005 levels, in the aggregate. Even after the CPP 

was stayed, in 2016, sources were 28 percent below 2005 levels. In both 2017 and 2018 sources 

were 30 percent below 2005 levels.27  

The evolution of these overarching power sector trends can be seen in the EIAôs Annual 

Energy Outlook (AEO), which includes energy projections of the future. The AEO includes a 

CO2 projection in a baseline scenario, similar to the EPAôs baseline projections using IPM, 

which show how these trends have been absorbed into the AEO over time (see Figure 2-7). 

Figure 2-7 also demonstrates the extent to which recent power sector modeling has consistently 

tended to under-estimate the degree of CO2 projected in the future. If the current trendline in this 

figure continues, power sector emissions will be well below the original 2022 and 2030 

aggregate mass-based goals in the CPP, marked by ñXsò in the graph.  

                                                 
27 EPA, Air Markets Program Data (affected sources under CPP), available at https://ampd.epa.gov/ampd. 
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Figure 2-7 Power Sector CO2 Emissions (million short tons) 
Source: EIA AEO, and EPA for CO2 data (AMPD database). 

 

For example, the AEO estimates from 2005 and 2010 were just prior to the large 

domestic expansion of gas supplies. Also, while renewable energy was being deployed in that 

time period, it was on a much smaller scale and at a cost not nearly as competitive as it is today. 

As such, there was an expectation of continued generation from coal-fired sources for the 

foreseeable future. Only after 2015 did the AEO begin to more concretely factor these trends into 

the projections, which can be seen in the notable decline in the CO2 emissions projection. The 

most recent AEO, for 2019, shows CO2 emissions significantly lower than the AEO from four 

years earlier (2015). As Figure 2-7 demonstrates, each successive AEO projection has suggested 

that CO2 emissions would either flatten or decrease from previous iterations of the AEO, and has 

been continually revised downward following the trendline of the historical data. 

2.3 CPP Stay/Delayed Implementation and Trading Assumptions 

The implementation timing of the CPP, and the manner in which it would be 

implemented, are no longer valid due to changed circumstances since the CPP was finalized in 
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2015. These changes, in conjunction with the trends discussed above, have further weakened the 

effect the CPP was previously anticipated to have relative to a no-CPP baseline. 

2.3.1 Delayed implementation of the CPP 

The Supreme Court issued a stay of the CPP in February of 2016, effectively pausing the 

rule during judicial review. The litigation challenging the CPP has been held in abeyance since 

2017, when the EPA announced its intentions to reconsider and potentially repeal the CPP. 

Given the resulting delay in implementation already to-date, the timing of reduction 

requirements under the CPP, as it was finalized in 2015, is no longer reasonable to assume, since 

states and sources have been under no obligation to plan for or to implement the rule. In a 

hypothetical world where CPP comes back into effect, its deadlines for compliance would likely 

require adjustment.  

Under the original schedule for CPP implementation, state plans were due in September 

of 2018 at the latest. The first compliance period was scheduled to begin in 2022. Subsequent 

compliance periods, corresponding with increasingly stringent state goals would have run from 

2025-2027, and 2028-2029, with final CPP goals going into effect in 2030. Two-year compliance 

periods would have run perpetually from 2030 with no further change in stringency. 

The deadline for state plan submittals in 2018 has already passed. Thus, the start of the 

initial compliance period would unlikely be 2022, as originally promulgated in the CPP, since 

States have been under no obligation to develop and submit state plans to implement the program 

since it was stayed. As such, for purposes of this analytical exercise, an appropriate 

implementation time horizon for CPP would involve adjusting the compliance deadlines, 

possibly by delaying them for several years.28 Over three years have passed since the stay was 

issued, which is a logical starting point when considering a tolling timeframe. Hence, the EPA 

considers a three-year delayed implementation of CPP as a reasonable starting point when 

                                                 
28 Although not determinative, a similar period of tolling was the result in the Cross-State Air Pollution Rule 

(CSAPR) litigation, where roughly three years elapsed between the D.C. Circuit Court of Appealsô stay of the rule 

and its order granting EPAôs motion to lift the stay. See Order, Document #1518738, EME Homer City Generation, 

L.P. v. EPA, No. 11-1302 (D.C. Cir. issued Oct. 23, 2014); Interim Final Rule, 79 Fed. Reg. 71663 (Dec. 3, 2014); 

Final Rule, 81 Fed. Reg. 13275 (March 14, 2016). And a similar approach to tolling was taken in lifting the stay of 

the NOX SIP Call. Order, Michigan v. EPA, No. 98-1497 (D.C. Cir. issued June 22, 2000).  
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considering a hypothetical implementation of that rule.29 For purposes of the EPAôs updated 

modeling in this analysis, we assume that CPP compliance commences in 2025, with final goals 

going into effect beginning in 2033.This serves to further diminish the effect of the CPP, since 

the later it is implemented the more likely that market trends will have already resulted in 

emissions that are lower than the CPP goals. Furthermore, in a mass-based implementation 

scenario, with emissions already generally below the goals for the first compliance period 

(starting in 2025), there will be more allowances available to be banked for use in subsequent 

compliance periods than there otherwise would have been without tolling the deadlines.  

To demonstrate the effect of delaying implementation of the CPP, in the maps below, 

State-level emissions from existing sources are shown in two ways. The first map shows 

emissions for each state from the baseline projection (i.e. a scenario with no 111(d) CO2 

requirement for existing EGUs) for the year 2030, relative to each stateôs respective mass-based 

goal for CPP for 2030 (prior to any consideration of implementation delay for CPP). Positive 

values indicate that a stateôs projected baseline CO2 emissions in the baseline projection are 

lower than the state-level CPP goal (i.e., the stateôs emissions in 2030 are below the 2030 goal), 

while negative values indicate that a stateôs emissions in the baseline in 2030 are higher than the 

goal. It should be noted that these values from the baseline are conservative in light of additional 

long-term changes in the generation mix (e.g., coal plant retirements and utility announcements) 

that have been announced or included in IRPs since this modeling was performed, as discussed 

in Section 2.2.3 above. In other words, the shortfalls in emission reductions apparently facing 

some states are in all likelihood smaller than the numbers below suggest, and again, these figures 

do not factor in any delay in CPP implementation. 

                                                 
29 The EPA does not intend for this hypothetical scenario for implementation of the CPP to reflect or imply a 

binding commitment at this stage to adjust deadlines in this manner for the CPP in the unlikely event that it would 

be implemented. Such a determination would require a full analysis of all the facts and circumstances at the time 

such a determination would need to be made. 
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Figure 2-8 State-Level CO2 Short Tons Emissions Comparison: Baseline Emissions vs. 

CPP Goals for 2030 
Source: EPA, State-level goals for CPP and baseline projections of CO2 from IPM.  

 

The second map shows data in a similar manner, but uses baseline emissions from 2025 

(instead of 2030) and compares the annual CPP goals for the interim compliance period 

beginning in year 2022. This comparison is intended to show how a three-year delayed 

implementation of CPP would appear, relative to the baseline projection in the initial year of the 

program. This comparison shows even more states with emissions in the baseline below the CPP 

goals, and fewer states above the goal (as well as the potential number of allowances that are 

available for compliance in later years). Collectively, all states taken together are considerably 

below the goals. 
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Figure 2-9 State-Level CO2 Short Tons Emissions Comparison: Baseline Emissions in 

2025 vs. CPP Goals for 2022 
Source:  EPA, State-level goals for CPP and baseline projections of CO2 from IPM. 

 

2.3.2 Interstate Trading under the CPP 

The CPP provided significant flexibility to States to meet their goals and allowed for 

multiple compliance pathways for implementing the rule. In particular, interstate mass-based 

trading was of interest to many states and sources. To facilitate efficient and flexible 

implementation of the CPP, the EPA released draft Model Trading Rules language in 2016 to 

assist States as they considered possible compliance pathways. Emissions trading systems allow 

for compliance with an overall emissions limit or goal by allocating or auctioning emissions 

allowances (equal to the overall budget or goal) to emitting sources. Sources must surrender 

allowances equal to their emissions for that period, thus ensuring that total emissions are no more 

than the goal expressed as an emissions budget. This system can be implemented at the State 

level, i.e., without interstate trading, which was represented in the RIA for the final CPP (2015) 

and subsequent representations of the CPP (2018 ACE Proposed Rule RIA, 2017 CPP repeal 
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RIA and in this Chapter). The assumed implementation of trading at the state-level in the 2015 

final CPP RIA was determined to be most appropriate to demonstrate that each state could meet 

the goals cost-effectively, even without the assumption of broader trading.30  

The EPA did not analyze interstate trading scenarios at the time it promulgated the CPP, 

even though the EPA encouraged states to join multi-state plans to increase compliance 

flexibility. This increased compliance flexibility may lead to lower CO2 reductions. Applying 

Circular A-4ôs guidance that the baseline used in an analysis ñshould be the best assessment of 

the way that the world would look absent the proposed action,ò and because the analysis is no 

longer being used to make a regulatory decision that could be impacted by consideration of the 

CPP on individual states, the EPA believes it is appropriate to revisit this approach and assess 

interstate trading scenarios under the CPP.  

There is a significant history of states using interstate trading when such flexibility is 

allowed (e.g., such opportunities were generally welcomed by states or implemented by them 

directly in the NOx SIP Call, CAIR, CSAPR and WRAP). There was significant interest 

amongst a broad and diverse set of stakeholders during the CPP rulemaking who advocated for 

allowing such implementation flexibility. Such a scenario would still be as reasonable to assume 

as no interstate trading, and in fact represents a more likely CPP implementation scenario. 

Stakeholders and commenters to the EPA have consistently sought compliance flexibility 

through averaging or trading programs, which the CPP explicitly allowed. Many industry and 

state commenters on ACE again sought for the EPA to allow broad-based trading options as a 

flexible means of implementation of a section 111(d) program for the power sector.31  

The EPA has now modeled and analyzed a new CPP scenario with IPM to help shed light 

on a potential interstate-trading compliance scenario (coupled with a three-year delay in 

implementation). Another possible implementation of CPP is sub-national, regional trading. To 

shed light on possible quantitative effects of these alternatives, the EPA has conducted additional 

modeling, as described below. As noted elsewhere in this chapter, the EPA has also modeled the 

CPP again for purposes of the final ACE rule, with no interstate trading and without any 

                                                 
30 See CPP Final Rule RIA (2015), Chapter 3 for more detail. 
31 See, e.g., EEI Comments on ACE, at 22 (Oct. 31, 2018); UARG Comments on ACE, at 73-75 (Oct. 31, 2018); 

Texas CEQ Comments on ACE, at 8 (Oct. 31, 2018); Pennsylvania DEP Comments on ACE, at 8 (Oct. 31, 2018). 
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consideration of delayed implementation of CPP in order to provide the public with the ability to 

understand the analysis in a manner consistent with previous CPP modeling.  

2.3.2.1 National Trading 

The EPA has looked at the impacts of interstate trading in two ways. First the agency has 

done new CPP modeling essentially assuming nation-wide trading combined with a three-year 

implementation delay.32 Second, the agency modeled regional trading and used information from 

state-level goals and baseline modeling to explore the impacts of regional trading. 

The nation-wide trading scenario allows for greater flexibility across sources and States 

(i.e., interstate trading) and assumes delayed implementation timeframes as described previously 

(i.e., compliance beginning in 2025 and final goals taking effect in 2033). In this scenario, 

sources must collectively comply with a national-level mass-based CPP emission target. The 

CPP scenarios included in this chapter focus on mass-based implementation due to the relative 

ease of modeling mass (vs. rate) in the model. In addition, the rate-based and mass-based forms 

of implementation of the CPP goals were included to provide flexibility and specifically 

designed to produce equivalent levels of stringency. All of the numeric values, data, and 

formulas used for establishing goals under CPP were developed with a consistent framework. 

As the more detailed results in section 2.7 show, this scenario results in almost no impact 

from the CPP. A CPP scenario that allows for broader trading, when implemented in IPM, shows 

that the CPP has no impact because business-as-usual industry trends result in emission levels at 

the national scale that are already within the collective state budgets of the CPP under this form 

of implementation. While there are very small changes in costs (less than $5 million nationwide 

in any given year), there are no changes in CO2 emissions. In other words, when modeled, this 

scenario produces essentially the same outcomes as the baseline scenario.33 This supports the 

conclusion that CPP would likely have little or no impact.  

                                                 
32 California and the states that comprise the Regional Greenhouse Gas Initiative were excluded from the national 

CPP trading scenario; the state requirements from those existing programs were kept in place, and the CPP goals for 

CA and RGGI were met independently without trading (CPP goals were non-binding). 
33 For more detail on these scenarios, see Addendum. 
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2.3.2.2  Regional Trading 

The EPA has also modeled an IPM scenario with regional (i.e., sub-national) trading 

using six smaller hypothetical trading regions. Based on discussions that states were having prior 

to the stay of CPP, EPA believes that some level of regional trading would have been the most 

likely outcome of CPP implementation. The regions that the EPA examined are roughly based 

upon a combination of the North American Electric Reliability Corporation regional alignment 

for the U.S. and Regional Transmission Organizations (RTO)/Independent System Operators 

(ISO) regions.34 NERC is tasked with ensuring the reliability of the North American bulk power 

system, while RTO/ISO boundaries help facilitate organized wholesale electricity markets (see 

Figures 2-10 and 2-11). 

 
Figure 2-10 NERC Interconnections 
Source: North American Electric Reliability Corporation 

 

                                                 
34 https://www.nerc.com/AboutNERC/keyplayers/pages/default.aspx and 

https://www.ferc.gov/industries/electric/indus-act/rto.asp 
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Figure 2-11 RTO/ISO Regions 
Source: Federal Energy Regulatory Commission 

 

Groupings of states were then determined based upon the rough boundaries of electricity 

markets (i.e., NERC and RTO/ISO regions) and state borders, which do not always conform. All 

states are assumed to join a regional trading grouping to take advantage of greater compliance 

flexibility, even when it fully encompasses an RTO/ISO or NERC region (i.e., ERCOT and 

FRCC), unless there was an existing GHG regulatory structure already in place35 (i.e., 

California). Furthermore, some states were grouped into trading regions that extend over 

multiple RTO/ISO or NERC regions, in particular where power markets are not coterminous 

with state borders (e.g., Central and Midwest states). The resulting six regions, as shown in the 

map below, are used as the basis for an illustrative CPP scenario with regional trading. This 

scenario also includes delayed implementation, as previously discussed.  

                                                 
35 States in RGGI were grouped into a single region for this same reason. 






























































































































































































































































































































































