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To: Office of Transportation and Air Quality, Environmental Protection Agency  

 

Re: Revision of Tier 4 Criteria Pollutant Standards, Part 1: Amendments to Phase-In 

Schedule for Light-Duty and Medium-Duty Vehicles, 91 Fed. Reg. 28463 (proposed May 18, 

2026) [EPA-HQ-OAR-2025-3297] 

 

Submitted by: Institute for Policy Integrity at New York University School of Law, Clean Air 

Task Force, Environmental Defense Fund, Montana Environmental Information Center, Natural 

Resources Defense Council, Sierra Club, Union of Concerned Scientists 

 

The undersigned organizations respectfully submit this comment1 to the Environmental 

Protection Agency (EPA) regarding its proposal, Revision of Tier 4 Criteria Pollutant Standards, 

Part 1: Amendments to Phase-In Schedule for Light-Duty and Medium-Duty Vehicles (Proposed 

Rule).2  

In 2024, EPA updated its emissions standards for light- and medium-duty vehicles (2024 Rule).3 

These included more protective standards for smog- and soot-forming pollutants. EPA now seeks 

to weaken these life-saving limits on smog- and soot-forming emissions for two model years of 

covered vehicles, while noting that amendments to standards for future model years “will be 

proposed separately.”4 This weakening would increase emissions of soot-forming pollutants such 

as particulate matter (PM) as well as smog-forming pollutants, also called ozone precursors, for 

decades to come, causing billions of dollars in harms to human health.5 Yet in the Proposed 

Rule, EPA spurns decades of agency practice and an enormous scientific record by declining to 

 
1 Our organizations may separately and independently submit other comments to this docket. This document does 

not purport to present the views, if any, of New York University School of Law. 
2 Revision of Tier 4 Criteria Pollutant Standards, Part 1: Amendments to Phase-In Schedule for Light-Duty and 

Medium-Duty Vehicles, 91 Fed. Reg. 28463 (proposed May 18, 2026) [hereinafter Proposed Rule]. 
3 Multi-Pollutant Emissions Standards for Model Years 2027 and Later Light-Duty and Medium-Duty Vehicles, 89 

Fed. Reg. 27842 (Apr. 18, 2024) [hereinafter 2024 Rule]. For EPA’s analysis of this rule, please refer to EPA, 

MULTI-POLLUTANT EMISSIONS STANDARDS FOR MODEL YEARS 2027 AND LATER LIGHT-DUTY AND MEDIUM-DUTY 

VEHICLES REGULATORY IMPACT ANALYSIS, 7-51 tbl. 7-17, 7-52 tbl. 7-18 (2024), https://perma.cc/2LMW-TS4Q 

[hereinafter 2024 RIA]. 
4 Proposed Rule, 91 Fed. Reg. at 28463, 28465.  
5 See infra Section III. 
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incorporate in its analysis any estimates of the impact of PM and ozone on human health.6 EPA’s 

decision to abandon its well-established estimates quantifying and monetizing these impacts is 

contrary to the best available science: EPA’s own Science Advisory Board (SAB) reviewed and 

affirmed these “essential tools” just two years ago.7 EPA’s new claim that these estimates are too 

uncertain is flawed for numerous reasons.8  By failing to incorporate these estimates, EPA has 

arbitrarily failed to consider an important aspect of decisionmaking in the Proposed Rule. EPA 

should reverse this irrational about-face and implement the 2024 Rule on schedule.  

 
6 Proposed Rule, 91 Fed. Reg. at 28478; EPA, REVISION OF TIER 4 CRITERIA POLLUTANT STANDARDS, PART 1: 

AMENDMENTS TO PHASE-IN SCHEDULE FOR LIGHT-DUTY AND MEDIUM-DUTY VEHICLES, DRAFT REGULATORY 

IMPACT ANALYSIS at 2-6 to -12 (2026), https://perma.cc/9LS6-WLXZ [hereinafter Draft RIA]. 
7 EPA Science Advisory Board, Transmittal of the Science Advisory Board Report Review of BenMAP and Benefits 

Methods (Jan. 17, 2024), https://perma.cc/AQ3S-XV9F [hereinafter SAB Report] (cover letter). 
8 Proposed Rule, 91 Fed. Reg. at 28478. 
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I. Background 

Exposure to PM and ozone pollution causes a wide range of adverse health impacts that are 

extensively documented in the scientific literature. For decades, administrations of both parties 

have estimated the effects of PM and ozone on human health and incorporated those values in 

rulemaking analyses in order to inform decisionmakers and the public. These efforts began with 

work to quantify the impacts of PM and ozone on health and mortality, first reflected in EPA 

rulemakings over forty years ago. EPA then began monetizing the health effects of PM and 

ozone nearly thirty years ago.  

The section below details these efforts. It starts by briefly reviewing the harmful impacts of PM 

and ozone on human health. It then describes the range of tools and estimates that EPA has 

developed to characterize the impact of PM and ozone pollution on human health. Next, it details 

how these tools and estimates have been repeatedly subjected to review and refinement. Finally, 

it explains how these tools and estimates have been used for decades, not only by EPA, but also 

by other federal agencies, state decisionmakers, and outside academic and policy experts.  

A. Exposure to PM or ozone poses a wide range of health risks including early 

death 

PM and ozone are the most significant known causes of serious health harms and early deaths 

due to air pollution exposure in the United States, with several studies estimating that thousands 

or tens of thousands of early deaths each year are related to ozone exposure and tens of 

thousands or hundreds of thousands of early deaths are due to PM exposure.9 

Particulate matter is a mixture of solid particles and liquid droplets in the air.10 Particulate matter 

pollution includes PM2.5, or fine particulate matter, which is composed of particles with 

diameters that are generally 2.5 micrometers and smaller.11 PM2.5 can penetrate deep into the 

lungs of those who breathe it, and then into the bloodstream.12 Exposure to PM and, in particular, 

fine particulate matter can have negative effects on lung and heart health: Exposure increases the 

risk of asthma, lung cancer, heart disease and early mortality, among other harms.13  

The harmful impact of particulate matter pollution has been well understood and documented for 

decades. As just one example, EPA’s predecessor, the National Air Pollution Control 

 
9 E.g., Fabio Caiazzo et al., Air Pollution and Early Deaths in the United States. Part I: Quantifying the Impact of 

Major Sectors in 2005, 79 ATMOSPHERIC ENV’T 198, 204–05 (2013). Other pollutants, including hazardous air 

pollutants, have been studied far less; the enormous body of evidence highlighting harms from PM and ozone cannot 

be considered to suggest that one or more types of impacts from other air pollutants are less significant. 
10 Particulate Matter (PM) Basics, U.S. ENV’T PROTECTION AGENCY, https://perma.cc/4479-JTHP (last updated 

May 30, 2025). 
11 Id. 
12 Health and Environmental Effects of Particulate Matter (PM), EPA, https://perma.cc/JX9Q-5877 (last updated 

May 23, 2025); Reconsideration of the National Ambient Air Quality Standards for Particulate Matter, 89 Fed. Reg. 

16202, 16207 (Mar. 6, 2024) [hereinafter 2024 PM NAAQS]. 
13 See EPA, SUPPLEMENT TO THE 2019 INTEGRATED SCIENCE ASSESSMENT FOR PARTICULATE MATTER 2-3 to -15 

(2022), https://perma.cc/M8Z3-7WZT [hereinafter 2019 PM ISA Supplement]. 
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Administration, identified a likely causal relationship between suspended particulates and 

mortality in a 1969 peer-reviewed report.14 

Ground-level ozone is primarily produced by the reaction of volatile organic compounds and 

nitrogen oxides in sunlight, creating “smog” that compromises human health.15 Ozone causes 

respiratory health issues, exacerbating asthma, and leading to increased hospital visits and 

emergency room visits.16 Ozone has particularly harmful effects on at-risk populations, including 

people with asthma, children, the elderly, and outdoor workers.17 EPA has documented the 

harmful effects of ozone on human health for nearly fifty years.18   

EPA’s recent analyses reiterate scientific consensus findings that PM and ozone cause a long, 

sobering list of human health harms. Table 1 shows a list of causal and likely causal effects of 

PM and ozone exposure, as presented by EPA in this very rulemaking where the agency noted 

they were based on the agency’s “most up-to-date evaluation of the strength and limitations of 

the available scientific evidence.”19  

 
14 NAT’L AIR POLLUTION CTRL. ADMIN., U.S. DEP’T OF HEALTH, EDUC., & WELFARE, AIR QUALITY CRITERIA FOR 

PARTICULATE MATTER 158–162 (1969), https://perma.cc/9E5R-N2WG (“Over the years, a number of such acute 

episodes have been reported, and there seems little doubt that air pollution was the cause”). 
15 EPA, INTEGRATED SCIENCE ASSESSMENT FOR OZONE AND RELATED PHOTOCHEMICAL OXIDANTS, ES-2, 1-27 

(2020), https://perma.cc/R8LL-UE5M [hereinafter 2020 Ozone ISA]. 
16 Review of the Ozone National Ambient Air Quality Standards, 85 Fed. Reg. 87256, 87257 (Dec. 31, 2020). 
17 Id. 
18 See EPA, AIR QUALITY CRITERIA FOR OZONE AND OTHER PHOTOCHEMICAL OXIDANTS, vol. V, at 10-1 to -5 tbl. 

10-1 (1986), https://perma.cc/5QSL-U6MD (describing studies on ozone exposure through 1978). 
19 Draft RIA, supra note 6, at 2-6, 2-7 tbl. 2-4. 
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Table 1: Causal and Likely Causal Impacts of PM and Ozone 
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B. EPA has developed a suite of tools to characterize PM and ozone health 

impacts 

To better understand the impact of policy choices, EPA has developed different tools to gauge 

PM and ozone impacts—starting with methods to quantify the impacts of exposure on different 

health end points; next, monetizing the overall impacts of Clean Air Act policies in EPA’s 

Section 812 reports; and lastly, building EPA’s current suite of modeling tools like its 

Environmental Benefits Mapping and Analysis Program (BenMAP), which allow EPA to 

monetize the value of PM and ozone emissions reductions in the context of individual 

rulemakings. This section reviews these three advances in turn. 

i. Health impacts of PM and ozone have been well documented and 

quantified for decades 

EPA has for decades quantified the impacts of PM and ozone pollution on health end points like 

premature mortality in order to understand the benefit of pollution reductions and the 

implications of different policy choices.  

EPA rulemaking analyses have quantified the impact of PM exposure on specific health end 

points for over four decades. EPA’s 1984 revised National Ambient Air Quality Standard 

(NAAQS) for PM was one early example and included critical advances in estimates of the 

health impacts of PM,20 tracing exposure to PM to health effects including death and chronic 

respiratory disease.21  

 
20 EPA, REGULATORY IMPACT ANALYSIS ON THE NATIONAL AMBIENT AIR QUALITY STANDARDS FOR PARTICULATE 

MATTER at VI-1, VI-43 (1984), https://perma.cc/H23E-BVSM. 
21 Id. 
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EPA first quantified the health effects of ozone in 1997, through a report on the costs and 

benefits of the Clean Air Act, writ large, and through a joint analysis of the 1997 PM and ozone 

NAAQS rulemakings.22 

EPA’s methodology for estimating health impacts was reviewed in detail in a 2002 report by the 

National Academy of Sciences (NAS), “Estimating the Public Health Benefits of Proposed Air 

Pollution Regulations.”23 This comprehensive report stemmed from a congressional directive to 

EPA to ask NAS to produce a study of “the most scientifically defensible methodology in 

estimating health benefits.”24 The report summarized the sequence of steps for estimating health 

benefits: 

Estimating the health benefits of a potential reduction in ambient air pollution involves a 

series of steps. First, the regulatory options to be evaluated must be clearly defined with 

regard to scope, timing, and implementation. Then, the boundaries of the analysis, such 

as the time period for which benefits are evaluated, must be established. In addition, the 

regulatory baseline (the description of conditions without the proposed regulation) must 

be defined. Once the analysis has been structured, future changes in pollutant emissions 

and resulting changes in ambient pollutant concentrations and population exposures can 

be predicted. Changes in health outcomes can then be estimated by applying 

concentration- or exposure-response functions (derived from the health literature) to 

estimated changes in population exposures.25 

It concluded that “these basic steps provide a reasonable framework for conducting health 

benefits analysis.”26 The report included a series of recommendations to further improve 

analyses and contextualize findings—such as detailing underlying assumptions and baseline 

data; estimating benefits at reasonable intervals versus for a single future year; and detailing 

uncertainties through a variety of measures; among others.27 It nowhere suggested that EPA 

should abandon or disavow this approach.  

The application of concentration-response functions, also known as exposure-response functions 

or dose-response functions, received detailed discussion in the NAS report. These functions 

“describe the quantitative association between ambient air pollution levels and the corresponding 

health effects.”28 The NAS report recognized the important role of these functions in developing 

 
22 EPA, THE BENEFITS AND COSTS OF THE CLEAN AIR ACT, 1970 TO 1990 at ES-1, ES-4 (1997), 

https://perma.cc/8DC4-R7E5 [hereinafter 1997 Clean Air Act Report]; EPA, REGULATORY IMPACT ANALYSES FOR 

THE PARTICULATE MATTER AND OZONE NATIONAL AMBIENT AIR QUALITY STANDARDS AND PROPOSED REGIONAL 

HAZE RULE, ES-17 to -22, 12-64 to -68 (1997), https://perma.cc/9NZN-F4HD [hereinafter 1997 NAAQS RIA]. 
23 NATIONAL ACADEMIES OF SCIENCES, ENGINEERING, AND MEDICINE, ESTIMATING THE PUBLIC HEALTH BENEFITS 

OF PROPOSED AIR POLLUTION REGULATIONS 3–4 (2002), https://www.nationalacademies.org/read/10511  

[hereinafter 2002 NAS Report]. 
24 S. REP. NO. 106-410, at 80 (2000). 
25 2002 NAS Report, supra note 23, at 3–4. 
26 Id. at 4. 
27 Id. at 5–6, 11. 
28 Id. at 9. 
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health benefit estimates and, as with the estimation methods in general, pointed EPA to a range 

of recommendations to further improve and refine its application of these functions, such as 

more clearly articulating the criteria and process by which EPA selected underlying health 

studies and exploring options to identify impacts on distinct subpopulations.29 Again, the report 

at no point suggested that EPA should reject this approach. To the contrary, the report explained 

how this type of analysis, even if uncertain, can be a “useful tool” for informing policymakers.30  

ii. EPA first monetized the value of PM and ozone impacts in its 1997 report 

to Congress, nearly thirty years ago 

Building on its quantification of PM and ozone health impacts, EPA in the 1990s first developed 

monetized estimates of the benefits from reducing PM and ozone pollution as part of its response 

to congressionally-required studies spelled out in Section 812 of the 1990 Clean Air Act 

Amendments. In this provision, Congress mandated that EPA periodically assess and report on 

the effect of the Clean Air Act on the “public health, economy, and environment of the United 

States.”31  

EPA’s first report was published in 1997 and quantified and monetized the benefits of reduced 

illness and mortality from reducing PM and ozone, among other pollutants.32 

This early example of EPA’s monetization of the value of pollution reductions was subject to 

extensive expert input and review throughout its development. In particular, Congress included 

in Section 812 of the 1990 Clean Air Act Amendments a requirement that the EPA 

Administrator, in consultation with the Secretary of Commerce and the Secretary of Labor, 

appoint an Advisory Council on Clean Air Compliance Analysis of at least nine members to 

review the data, methodology, and findings of the report and “make recommendations to the 

Administrator concerning the validity and utility of such findings.”33  

The Council was comprised of “[e]minent scholars and practitioners with expertise in 

economics, human health sciences, environmental sciences, and air quality modeling,” and met 

multiple times throughout the study, providing advice regarding the selection of models and 

assumptions, interpretation of the analytical findings, and characterization of those findings in 

several successive drafts, among other input.34 In addition, the SAB’s Clean Air Scientific 

Advisory Committee (CASAC) provided feedback on the study’s methodology and results.35 

After quantifying the health effects from criteria pollutants, EPA then translated those impacts 

into estimated monetary values. To gauge the monetary value of reduced mortality risks, EPA 

applied a Value of a Statistical Life (VSL) to decreases in statistical deaths. To do so, EPA 

 
29 Id. at 9–10. 
30 Id. at 3. 
31 42 U.S.C. § 7612(a). 
32 1997 Clean Air Act Report, supra note 22, at ES-4 to -6. 
33 42 U.S.C. §§ 7612(f)–(g). 
34 1997 Clean Air Act Report, supra note 22, at ES-1. 
35 Id. at 6. 
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analyzed results from 26 studies on the value-of-life—5 of which were contingent valuation 

studies and the rest of which were wage-risk studies—and used the estimates from those studies 

to develop a distribution of estimates for a VSL.36 EPA’s results from that process are in line 

with the values it uses today.37 

In addition to estimating the value of reduced risk of premature mortality, EPA generated 

monetized estimates of the value of reductions in other negative health outcomes. EPA relied on 

existing economics literature to estimate an individual’s willingness to pay to avoid chronic 

bronchitis and other respiratory ailments, restricted activity days, and impaired visibility, as well 

as the avoided costs from lost productivity, hospital visits, and other harms.38  

In monetizing these values, EPA discounted the values across the analysis period (1970 to 1990) 

to a 1990 present value.39  

By combining its estimates of how pollution exposure increases health impacts with tools to 

monetize the value of avoiding those outcomes, EPA was able to develop monetized estimates of 

the value of reducing pollution overall.  

iii. EPA has developed additional tools to characterize PM and ozone 

impacts  

To estimate the monetized value of PM and ozone pollution reductions in the context of 

individual rulemakings, EPA has developed two primary pathways: (1) through rulemaking-

specific application of EPA’s Community Multiscale Air Quality Modeling System (CMAQ) 

and EPA’s Environmental Benefits Mapping and Analysis Program (BenMAP);40 or (2) by using 

CMAQ and BenMAP to develop benefit-per-ton estimates that estimate the effect of adding or 

removing a ton of pollution from a facility in a given industry and geographic area.41 Both of 

these approaches model the complex variables that ultimately define how air pollution reductions 

impact health outcomes: where the eliminated pollution would have occurred; how it would have 

dispersed and reacted in the atmosphere; and what populations would have been exposed. 

 
36 Id. at 44. 
37 The mean estimate in the 1997 Clean Air Act Report was $4.8 million in 1990 dollars, id. at 44, which would be 

$10.6 million in 2026 dollars. CPI Inflation Calculator, U.S. BUREAU LABOR STAT. (last visited Apr. 17, 2026) 

(comparing January 1990 and January 2022 dollars). Today, EPA uses a VSL of $10.7 million in 2022 dollars. EPA, 

GUIDELINES FOR PREPARING ECONOMIC ANALYSES, app. B at B-1 (3rd ed., 2024), https://perma.cc/4TTD-BN7D 

[hereinafter EPA Guidelines]. 
38 1997 Clean Air Act Report, supra note 22, at 45–46. 
39 Id. at 58; id. app. I at I-20. 
40 EPA, ESTIMATING PM2.5- AND OZONE-ATTRIBUTABLE HEALTH BENEFITS: 2024 UPDATE, at 2–4 (2024), 

https://perma.cc/7UHT-KM9M [hereinafter BenMAP TSD]; EPA, ENVIRONMENTAL BENEFITS MAPPING AND 

ANALYSIS PROGRAM – COMMUNITY EDITION USER’S MANUAL 2-2 to -3 (2025), https://perma.cc/6TFX-JXNT 

[hereinafter BenMAP User’s Manual]. 
41 EPA, TECHNICAL SUPPORT DOCUMENT: ESTIMATING THE BENEFIT PER TON OF REDUCING DIRECTLY-EMITTED 

PM2.5, PM2.5 PRECURSORS AND OZONE PRECURSORS FROM 21 SECTORS, at 20 (2023), https://perma.cc/2J78-FQ78 

[hereinafter Benefit-Per-Ton TSD].  



11 

 

For the first pathway, EPA runs both its CMAQ model and BenMAP model for the rulemaking 

at issue. CMAQ is an open-source EPA project that consists of a suite of programs for 

conducting air quality model simulations42 to predict the concentration of airborne gases and 

pollutants.43 Air quality modeling captures how air pollution disperses and changes after it is 

emitted due to wind and weather patterns and chemical reactions in the atmosphere. For 

example, wind patterns may mean pollution from a particular set of facilities becomes 

concentrated in a certain basin or that it disperses quickly over a large area.  

Data from CMAQ can be fed into EPA’s BenMAP program, which allows a user to estimate the 

social cost of changes in air quality based on location.44 Using county-level projected 

demographic data, including population size, age, sex, and race, and a concentration-response 

function from public health literature, BenMAP estimates the social costs or benefits of a change 

in air quality.45 BenMAP, developed in 2003, was a further advance over EPA’s previous 

approach, the Criteria Air Pollutant Modelling System (CAPMS).46 

BenMAP has been repeatedly reviewed by the SAB. The SAB’s most recent review, in 2024, 

described BenMAP and its underlying Technical Support Document (TSD) as “essential tools in 

estimating the scale of health benefits and their associated monetary values in EPA’s regulatory 

analysis” and described BenMAP as “scientifically robust” and generating estimates “appropriate 

for regulatory analyses.”47 “[I]n the spirit of continuous improvement,” the SAB also offered 

suggestions for how the data could be made more useful to the public and how the agency might 

further refine its approach in the future.48 The SAB stressed that “prior versions of BenMAP 

have been widely used by the research and policy communities” and expressed its hope that EPA 

would ensure “that it continues to be widely usable by those communities” as well as move 

toward a more collaborative relationship with the user community in the future.49 The SAB’s 

review emphasized the value of BenMAP both in rulemaking and in the broader research 

community. 

EPA applies its second pathway for developing an estimate of the monetized value of PM and 

ozone reductions in cases where, due to informational or time constraints, it is not possible to 

conduct the type of air quality modelling necessary to provide BenMAP with location-specific 

data on changes in air pollution. For example, when EPA is regulating new source categories, the 

agency cannot know with certainty where the new sources will be located but can make 

reasonable assumptions about location in order to conduct its analysis.  

 
42 CMAQ: The Community Multiscale Air Quality Modeling System, EPA, https://perma.cc/4FHC-EH63 (last 

updated Mar. 10, 2026). 
43 CMAQ’s Purpose, EPA, https://perma.cc/J85M-SY5J (last updated May 16, 2025). 
44 BenMAP User’s Manual, supra note 40, at 2-2 to -3, 3-11. 
45 BenMAP TSD, supra note 40, at 2–4. 
46 2002 NAS Report, supra note 23, at 44; BenMAP User’s Manual, supra note 40, at 1-1. 
47 SAB Report, supra note 7 (cover letter). 
48 Id. 
49 Id. 
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For those situations, EPA has developed benefit-per-ton numbers stratified by industry and either 

state or region.50 These benefit-per-ton numbers are produced by using CMAQ to model 

pollution for the current geographical distribution of facilities within the industry or set of 

industries in question.51 So, for example, to generate the benefit-per-ton numbers for reducing 

emissions from secondary lead smelters, EPA would conduct CMAQ modelling using the 

current location of secondary lead smelters to understand where air quality would be affected if a 

policy generally affected those facilities.52 EPA then would import those modeled pollution 

changes into BenMAP to determine the social benefit of reducing pollution at those smelters. 

Based on that data, EPA would generate a value for the average benefit of reducing a given 

pollutant from a secondary lead smelter within a given state or region, and nationwide. These 

numbers would also be available to be used in future analyses. 

Benefit-per-ton numbers have been used and updated by every administration in the 21st century. 

EPA used its first approximation of a benefit-per-ton number in 1997, and refined its approach 

throughout the early 2000s.53 In 2013, EPA released a TSD that formalized its benefit-per-ton 

methodology and produced more systematic benefit-per-ton numbers for PM2.5 and its precursors 

across 17 industries.54 In 2018, the first Trump Administration updated these figures.55 These 

figures were again updated under the Biden Administration to include ozone-related effects, and 

to include region or state-specific estimates for each industry.56    

C. EPA’s characterization of PM and ozone effects has been repeatedly subject 

to review and refinement over the ensuing decades and represents the most 

up-to-date scientific consensus 

Since the 1970s, EPA has continuously reviewed and refined its understanding of PM and ozone 

health impacts, particularly through the extensive scientific review required as part of the PM 

 
50 Benefit-Per-Ton TSD, supra note 41, at 6. For industrial boilers, internal combustion engines, and electricity 

generating units, EPA generates state-level benefit-per-ton numbers for the 48 contiguous states. Id. at 7. For the 

other 18 industries, EPA generates estimates for three regions. Id. 
51 See id. at 7 
52 Id. at 13. For a further discussion of the photochemical modeling approach used for benefit-per-ton numbers, refer 

to EPA, 2017 NATIONAL EMISSION INVENTORY BASED PHOTOCHEMICAL MODELING FOR SECTOR SPECIFIC AIR 

QUALITY ASSESSMENTS (2017), https://perma.cc/L6VG-GSS9. 
53 Neal Fann et al., The Influence of Location, Source, and Emission Type in Estimates of the Human Health Benefits 

of Reducing a Ton of Air Pollution, 2 AIR QUALITY ATMOSPHERIC HEALTH 169, 170 (2009); see also EPA, 

ECONOMIC ANALYSIS FOR THE NATIONAL EMISSION STANDARDS FOR HAZARDOUS AIR POLLUTANTS FOR SOURCE 

CATEGORY: PULP AND PAPER PRODUCTION at 4-7 to -8 (1997), https://perma.cc/A59G-Z5X7 (using EPA’s PM 

NAAQS cost-benefit analysis to estimate a benefit-per-ton value); EPA, REGULATORY IMPACT ANALYSIS FOR THE 

INDUSTRIAL BOILERS AND PROCESS HEATERS NESHAP at 10-5 (2004), https://perma.cc/787F-W6V2; EPA, 

CONTROL OF HAZARDOUS AIR POLLUTANTS FROM MOBILE SOURCES: REGULATORY IMPACT ANALYSIS 12-3 (2007), 

https://perma.cc/8X6T-MG6A. 
54 EPA, TECHNICAL SUPPORT DOCUMENT: ESTIMATING THE BENEFIT PER TON OF REDUCING PM2.5 PRECURSORS 

FROM 17 SECTORS (2013), https://perma.cc/H8E5-S2FQ. 
55 EPA, TECHNICAL SUPPORT DOCUMENT: ESTIMATING THE BENEFIT PER TON OF REDUCING PM2.5 PRECURSORS 

FROM 17 SECTORS (2018), https://perma.cc/M8EB-JZNT. 
56 Benefit-Per-Ton TSD, supra note 41, at 6. 
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and ozone NAAQS updating procedure. EPA’s approach to quantifying and monetizing these 

impacts has similarly been subject to repeated external expert review. 

The Clean Air Act requires that EPA review the NAAQS every five years57 and that an 

independent scientific review committee review that process.58 Any NAAQS review necessarily 

requires the agency to consider what standard may be “requisite” to protect public health.59 

Accordingly, EPA’s evaluation of the state of the science on human health risk and hazard 

assessment is the foundation of a NAAQS review.  

Specifically, as part of the update process, EPA proposes an Integrated Science Assessment 

(ISA) that reviews the most up-to-date evidence of a pollutant’s impact on public health.60 This 

document is subject to public review and comment.61 Developing an ISA requires a thorough 

review of all relevant scientific advances since the previous ISA. In compiling the 2020 Ozone 

ISA, EPA identified 31,906 potentially relevant studies that had been published since the 2013 

Ozone ISA, of which 1,704 merited inclusion in the final ISA.62 

Following the ISA, EPA generally develops a Quantitative Risk Assessment and a Policy 

Assessment. These documents, along with the ISA, are reviewed by the Clean Air Scientific 

Advisory Committee (CASAC) and, again, are subject to public comment.63 Finally, EPA 

proposes a rule which is open for comment.64  

EPA’s most recent updates have ensured that EPA and reviewers and commenters have 

thoroughly and repeatedly grappled with the latest state of the science on PM and ozone’s impact 

on health. For example, EPA reflected in its 2024 NAAQS PM2.5 Rule that studies “continue to 

provide evidence of linear, no-threshold relationships between long-term PM2.5 exposures and 

all-cause and cause-specific mortality.”65 

Outside of the NAAQS process, expert bodies have also repeatedly scrutinized EPA’s 

quantification and monetization of PM and ozone impacts, including by reviewing its reports to 

Congress (reviewed by CASAC and an Interagency Review Group),66 its approach to 

rulemakings (several of which were reviewed by a National Research Council formed by the 

 
57 42 U.S.C. § 7409(d)(1). 
58 Id. § 7409(d)(2). 
59 Id. § 7409(b)(1) (“National primary ambient air quality standards, . . . shall be ambient air quality standards the 

attainment and maintenance of which in the judgment of the Administrator, based on such criteria and allowing an 

adequate margin of safety, are requisite to protect the public health.”). 
60 EPA, OVERVIEW OF THE ENVIRONMENTAL PROTECTION AGENCY’S PROCESS FOR REVIEWING THE NATIONAL 

AMBIENT AIR QUALITY STANDARDS 2-3 (2024), https://perma.cc/TX39-KPK8. 
61 Id. at 2-9 tbl. 2; see also 2020 Ozone ISA, supra note 15, at ES-1. 
62 2020 Ozone ISA, supra note 15, at app. 10, 10-1 to -4. 
63 EPA, OVERVIEW OF THE ENVIRONMENTAL PROTECTION AGENCY’S PROCESS FOR REVIEWING THE NATIONAL 

AMBIENT AIR QUALITY STANDARDS 2-6 (2024), https://perma.cc/TX39-KPK8. 
64 Id. 
65 2024 PM NAAQS, 89 Fed. Reg. at 16226. 
66 1997 Report, supra note 22, at 6. 



14 

 

National Academy of Sciences),67 and its internal tools, such as BenMAP (reviewed by the 

SAB).68 

D. For decades EPA’s methods have been applied in EPA’s own rulemakings as 

well as by others  

EPA’s methods to quantify and monetize PM and ozone effects have been incorporated in 

countless rulemakings at EPA and other federal agencies. Other decisionmakers, such as states, 

also make use of EPA’s approaches when regulating air pollution. Even further, EPA’s methods 

and tools are well-regarded and extensively used by researchers both within the United States 

and abroad. This widespread adoption is a powerful endorsement of EPA’s methods for 

quantifying and monetizing PM and ozone effects. 

i. EPA has for decades consistently quantified and monetized PM and 

ozone effects in its rulemaking analyses 

EPA has quantified and monetized PM and ozone effects for decades across a wide array of 

rulemakings and under administrations of both parties. Some of the earliest rules to quantify and 

monetize these effects were the 1997 Particulate Matter and Ozone National Ambient Air 

Quality Standards, the 1999 Tier 2 Motor Vehicle Emissions Standards and Gasoline Sulfur 

Control Requirements, and the 2000 Heavy Duty Engine and Vehicle Standards and Highway 

Diesel Fuel Sulfur Control Requirements.69 Since then, EPA’s tools and methods to estimate PM 

and ozone effects have become widely used throughout the agency and beyond. These include, 

of course, NAAQS rulemakings for both PM and ozone,70 but also in NAAQS for other criteria 

 
67 In 2002, the resultant National Academy of Sciences report endorsed EPA’s processes in its most recent 

rulemakings, explaining that EPA had taken a reasonable approach to selecting epidemiological studies to generate 

its concentration-response functions, and that its estimation of pollution exposure “represent[ed] an appropriate and 

reasonably thorough application of the available data and models.” 2002 NAS Report, supra note 23, at 6. 
68 See generally SAB Report, supra note 7. 
69 2002 NAS Report, supra note 23, at 2–3. 
70 Since 1997, each revision of the ozone NAAQS has included monetized estimates of ozone benefits in its 

accompanying Regulatory Impact Analysis (RIA). 1997 NAAQS RIA, supra note 22, at ES-16 to -18 (Clinton 

Administration); EPA, FINAL OZONE NAAQS REGULATORY IMPACT ANALYSIS, at ES-4 (2008), 

https://perma.cc/6YMG-87ME (Bush Administration); Regulatory Impact Analysis of the Final Revisions to the 

National Ambient Air Quality Standards for Ground-Level Ozone, at 6-1 to -2 (2015), https://perma.cc/SB5G-4JG5 

(Obama Administration). Because EPA retained the existing standard for ozone in 2020, it did not produce an RIA 

as the costs and benefits would not change relative to the baseline. See Review of the Ozone National Ambient Air 

Quality Standards, 85 Fed. Reg. 87256, 87345 (Dec. 31, 2020) (Trump Administration). Similarly, each PM 

NAAQS revision included monetized estimates of PM benefits in its accompanying RIA. 1997 NAAQS RIA, supra 

note 22, at ES-18 to -19 (Clinton Administration); National Ambient Air Quality Standards for Particulate Matter, 

71 Fed. Reg. 61144, 61216 (Oct. 17, 2006) (Bush Administration); National Ambient Air Quality Standards for 

Particulate Matter, 78 Fed. Reg. 3086, 3265 (Jan. 15, 2013) (Obama Administration); 2024 PM NAAQS, 90 Fed. 

Reg. at 16206 (Biden Administration). As with ozone, because EPA retained the PM standard in 2020, it did not 

produce an RIA as the costs and benefits would not change relative to the baseline. Review of the National Ambient 

Air Quality Standards for Particulate Matter, 85 Fed. Reg. 82684, 82744 (Dec. 18, 2020). 
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pollutants,71 vehicle and heavy-duty truck emissions standards,72 standards for hazardous 

pollutants—including standards for mercury emissions,73 the cross-state air pollution 

regulations,74 effluent limitations guidelines for steam electric power,75 and more. All PM and 

ozone NAAQS revisions over the past 30 years have included quantified and monetized PM and 

ozone benefits in their accompanying regulatory impact analyses.76 

ii. EPA’s methods have been adopted and used by other federal agencies 

This past practice is not limited to EPA. For decades, other agencies have also quantified and 

monetized the value of PM and ozone reductions, relying on numbers and models from EPA. For 

example, the Department of Energy regularly makes use of EPA’s benefit-per-ton estimates in 

assessing effects from energy efficiency standards.77 Similarly, the National Highway Traffic 

Safety Administration (NHTSA) uses EPA’s models and tools to inform its analyses on vehicle 

fuel-efficiency standards—including in its most recent proposed update in December 2025.78  

Agencies also use these estimates outside of rulemaking. For example, the U.S. Department of 

Transportation requires applicants for discretionary grants to conduct a benefit-cost analysis.79 In 

its most recent iteration of its recommendations to grant-seekers, published in December 2025, it 

recommends, where relevant, that such applicants use EPA’s 2018 benefit-per-ton numbers for 

fine particulate matter.80 

 
71 See Michael A. Livermore & Richard L. Revesz, Rethinking Health-Based Environmental Standards, 89 N.Y.U. 

L. REV. 1184, 1238–44 & n.343 (2014). 
72 See, e.g., EPA, REGULATORY IMPACT ANALYSIS - CONTROL OF AIR POLLUTION FROM NEW MOTOR VEHICLES: 

TIER 2 MOTOR VEHICLE EMISSIONS STANDARDS AND GASOLINE SULFUR CONTROL REQUIREMENTS, VII-69 tbl. VII-

16 (1999), https://perma.cc/YK87-WHPD; EPA, HEAVY-DUTY ENGINE AND VEHICLE STANDARDS AND HIGHWAY 

DIESEL FUEL SULFUR CONTROL REQUIREMENTS, at xvi tbl. ES-5 (2000), https://perma.cc/8HH3-7LGK. 
73 See, e.g., Control of Hazardous Air Pollutants From Mobile Sources, 72 Fed. Reg. 8428, 8430 (Feb. 26, 2007); 

National Emission Standards for Hazardous Air Pollutants for Area Sources: Industrial, Commercial, and 

Institutional Boilers, 76 Fed. Reg. 15554, 15581 (Mar. 21, 2011); National Emission Standards for Hazardous Air 

Pollutants for Major Sources: Industrial, Commercial, and Institutional Boilers and Process Heaters; Amendments, 

85 Fed. Reg. 52198, 52217 (Aug. 24, 2020); EPA, REGULATORY IMPACT ANALYSIS FOR THE FINAL MERCURY AND 

AIR TOXICS STANDARDS, at 5-1 to -3 (2011), https://perma.cc/2ZN4-6AG7.  
74 EPA, REGULATORY IMPACT ANALYSIS FOR THE FEDERAL IMPLEMENTATION PLANS TO REDUCE INTERSTATE 

TRANSPORT OF FINE PARTICULATE MATTER AND OZONE IN 27 STATES; CORRECTION OF SIP APPROVALS FOR 22 

STATES, 73–79 (2011), https://perma.cc/UA9L-PXLM. 
75 Effluent Limitations Guidelines and Standards for the Steam Electric Power Generating Point Source Category, 

80 Fed. Reg. 67838, 67876 (Nov. 3, 2015). 
76 See supra note 70. 
77 See, e.g. Energy Conservation Program: Energy Conservation Standards for Dehumidifiers, 81 Fed. Reg. 38338, 

38340, 38369 & n.64 (June 13, 2016); Energy Conservation Program: Energy Conservation Standards for 

Dehumidifiers, 88 Fed. Reg. 76510, 76513 (Nov. 6, 2023). 
78 PRELIMINARY REGULATORY IMPACT ANALYSIS, THE SAFER AFFORDABLE FUEL-EFFICIENT (SAFE) VEHICLES 

RULE III FOR MODEL YEARS 2022 TO 2031 PASSENGER CARS AND LIGHT TRUCKS, at 7-16 (Dec. 2025), 

https://perma.cc/HA2G-XTBA. 
79 DEP’T OF TRANSP., BENEFIT-COST ANALYSIS GUIDANCE FOR DISCRETIONARY GRANT PROGRAMS 5 (2025), 

https://perma.cc/S4N3-G3E3. 
80 Id. at 42 tbl. A-6. 
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iii. EPA’s approaches have been adopted and used beyond the federal 

government 

EPA’s methods for gauging the health impacts of particulate matter and ozone have been widely 

used outside of the federal government as well. State governments have relied on BenMAP or 

benefit-per-ton estimates to develop their policies. The academic community—both international 

and domestic—has embraced EPA’s tools for use in a wide variety of applications. 

State decisionmakers have relied directly on EPA’s modeling tools or have used EPA’s analysis 

as a springboard for their own estimates. Some states have used BenMAP to meet their own 

obligations in developing state-level air pollution strategies under the Clean Air Act.81 For 

example, in 2006, Georgia used BenMAP and CMAQ to model the health benefits of various 

regulatory strategies to reduce air pollution in support of its planned regulations for ozone and 

PM2.5.
82 Other states have used BenMAP to advance state-specific policy goals. New York uses a 

simplified version of BenMAP to estimate the health co-benefits from its climate policies.83 In 

addition, California has developed its own incidence-per-ton framework, which it regularly uses 

in state policymaking. California derives the core of its health estimates directly from 

BenMAP.84 

The academic and policy communities also engage regularly with EPA’s tools, underscoring 

their acceptance among academics. As the SAB explained, BenMAP has been “widely used by 

the research and policy communities.”85 To date, a Google Scholar search of “BenMAP” yields 

2,640 results.86 These papers include analyses of the health effects of air quality both within the 

United States87 and internationally.88 Papers written by EPA staff, describing BenMAP’s 

 
81 42 U.S.C. § 7410(a) explains these obligations. 
82 AMIT MARMUR, CMAQ/BENMAP-BASED HEALTH-BENEFITS ANALYSIS IN SUPPORT OF THE GEORGIA SIPS FOR 

O3 AND PM2.5 (2006), https://perma.cc/4TJX-CMEQ. 
83 See JAMES WILCOX ET AL., INTEGRATION ANALYSIS TECHNICAL SUPPLEMENT NEW YORK STATE CLIMATE 

ACTION COUNCIL SCOPING PLAN, app. G, sec.ii at 4 (2022) (“The air quality analysis applied EPA’s CO Benefits 

Risk Assessment (COBRA) Health Impacts Screening and Mapping Tool.”); see also COBRA Questions and 

Answers, EPA (last updated Nov. 19, 2025), https://perma.cc/YD4F-J75C (explaining that COBRA uses the same 

dose-response functions as BenMAP). 
84 CAL. AIR RES. BD., ESTIMATING HEALTH BENEFITS ASSOCIATED WITH REDUCTIONS IN PM AND NOX EMISSIONS: 

DETAILED DESCRIPTION 1, 4 (2019), https://perma.cc/HYP2-WZMU (“The health model is based on the 

methodology used by US EPA’s BenMAP benefits mapping and analysis software.”). 
85 SAB Report, supra note 7 (cover letter). 
86 To replicate, search “BenMAP” at scholar.google.com. Original search conducted April 17, 2026. 
87 See, e.g., Frederica Perera et al., Potential Health Benefits of Sustained Air Quality Improvements in New York 

City: A Simulation Based on Air Pollution Levels During the COVID-19 Shutdown, 193 ENV’T RES., art. 110555  

(2021); Evan Coffman et al., Quantifying Multipollutant Health Impacts Using the Environmental Benefits Mapping 

and Analysis Program–Community Edition (BenMAP-CE): A Case Study in Atlanta, Georgia, 132 ENV’T HEALTH 

PERSPECTIVES, art. 037003 (2024).  
88 See, e.g., Li Chen et al., Assessment of Population Exposure to PM2.5 for Mortality in China and its Public Health 

Benefit Based on BenMAP, 221 ENV’T POLLUTION 311 (2017); Dian Ding et al., Evaluation of Health Benefit Using 

BenMAP-CE with an Integrated Scheme of Model and Monitor Data During Guangzhou Asian Games, 42 J. ENV’T 

SCIS. 9 (2016); Maryam Salehi et al., Assessing the Public Health Benefits of PM2.5 and O3 Reduction Using Air Q+ 

and Benmap-CE Tools: A Case Study in Arak, Iran, INT’L J. BIOMETEOROLOGY, Feb. 24, 2026. 
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methodology and how to use it, have hundreds of citations, demonstrating wide engagement with 

BenMAP.89 

That states and academics make extensive use of EPA’s estimates and models underscores the 

widespread acceptance and endorsement of these tools.  

II. PM and ozone estimates empirically account for uncertainty, are far above zero, 

and do not reflect numerous categories of damages that could further increase their 

values 

Despite the extensive scientific record underpinning EPA’s quantification of PM and ozone 

health impacts as well as its estimates of their monetized value, the Proposed Rule gives minimal 

explanation for disregarding them in its main analysis. EPA raises general concerns of 

uncertainty without citing to any scientific justification.90  

EPA’s vague explanation ignores the extensive evidence on the impacts of PM and ozone 

pollution that EPA incorporated in the 2024 Rule91 and has reflected in its rulemakings for 

decades.92 First, EPA’s existing PM and ozone estimates already rigorously account for 

uncertainty. Second, those findings conclude that health impacts from PM and ozone and 

monetized value of their health impacts are well above zero. And third, expert reviewers have 

recommended that EPA quantify and monetize additional impacts, highlighting that uncertainty 

may point to higher impacts and higher estimates—not zero impact.  

A. EPA’s estimates rigorously reflect and incorporate uncertainty  

The Proposed Rule criticizes EPA’s estimates as subject to uncertainty, attempting to paint them 

as untrustworthy.93 But in fact, uncertainty is inherent in any scientific endeavor, and EPA’s 

estimates and their underlying models rigorously reflect and incorporate uncertainty. The SAB in 

its 2024 review of EPA’s BenMAP model concluded that EPA had treated uncertainty 

appropriately and praised EPA’s approach as “scientifically robust,” while also offering a slate of 

recommendations for EPA to further refine its treatment of uncertainty, “in the spirit of 

continuous improvement.”94  

EPA issued a TSD that accompanied its 2024 update to BenMAP, a draft of which was reviewed 

by the SAB.95 EPA dedicated nearly a third of that TSD to an analysis of uncertainty in its 

 
89 Jason D. Sacks et al., The Environmental Benefits Mapping and Analysis Program – Community Edition 

(BenMAP–CE): A Tool to Estimate the Health and Economic Benefits of Reducing Air Pollution, 104 ENV’T 

MODELLING & SOFTWARE 118 (2018) (240 citations, according to Google Scholar); Kenneth Davidson et al., 

Analysis of PM2.5 Using the Environmental Benefits Mapping and Analysis Program (BenMAP), 70 J. TOXICOLOGY 

& ENV’T HEALTH 332 (2006) (129 citations, according to Google Scholar).  
90 Draft RIA, supra note 6, at 2-9 to -12; Proposed Rule, 91 Fed. Reg. at 28478. 
91 2024 Rule, 89 Fed. Reg. at 28118–19; see generally 2024 RIA, supra note 3, at ch.6, 7.  
92 See discussion accompanying notes 70 to 76. 
93 See Proposed Rule, 91 Fed. Reg. at 28478. 
94 SAB Report, supra note 7 (cover letter). 
95 BenMAP TSD, supra note 40, at 1. 
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estimates.96 In so doing, EPA took a three-tiered approach to uncertainty, which the SAB 

described as “fundamentally a sensible one given the complexity of the problem and the myriad 

sources of uncertainty.”97  

In the first tier, EPA used Monte Carlo simulations to characterize uncertainty across 

epidemiological studies to present a 95th percentile confidence interval for its estimated health 

impacts and monetized health benefits.98 Where possible, EPA pooled together risk from studies 

to provide confidence intervals that “reflect both the standard errors and the variance across 

studies.”99 

Second, EPA characterized its uncertainty quantitatively, wherever possible, including through 

sensitivity analyses. For example, EPA robustly discussed and analyzed possible sources of 

uncertainty among the three studies on PM2.5 exposure and mortality that form the basis of 

EPA’s mortality concentration-response curve. Another source of uncertainty that the agency 

examined in detail was the potential for ozone to confound estimates of PM2.5-attributable 

mortality risk, where the agency explained that it chose to rely on estimates from studies that 

controlled for ozone as a co-pollutant.100  

EPA continued this type of quantitative characterization for each health end point for both 

particulate matter and ozone. EPA also described its quantitative treatment of uncertainty related 

to risk stratification across populations,101 changes in income,102 and time delays between 

pollution exposure and effect,103 among others.  

As its third tier of uncertainty considerations, EPA described qualitatively nineteen additional 

sources of uncertainty, which it could not describe quantitatively.104 EPA described these sources 

of uncertainty in detail, explaining how the source of uncertainty might affect the analysis.105 

The SAB broadly endorsed EPA’s treatment of uncertainty. In particular, it noted that EPA 

“appropriately characterizes the primary sources of uncertainty” associated with estimating the 

costs of specific health effects of PM2.5 and ozone.106 The SAB offered suggestions “in the spirit 

of continuous improvement,”107 including that EPA should conduct Monte Carlo simulations 

across inputs (such as mortality and missed school days), rather than one input at a time, in order 

to better evaluate the total uncertainty across the full profile of benefits of reduced pollution, and 

 
96 Id. at 103–48. 
97 SAB Report, supra note 7, at 37. 
98 BenMAP TSD, supra note 40, at 104 (PM), 119 (ozone). 
99 Id. at 26, 103–04, 119. 
100 Id. at 104–08. 
101 Id. at 117–18. 
102 Id. at 133. 
103 Id. at 128–32. 
104 Id. at iv. 
105 Id. at 137–148. 
106 SAB Report, supra note 7, at 38. 
107 Id. (cover letter). 
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should adopt uncertainty practices from meta-analysis literature.108 It is further worth noting that, 

based on a 2018 meta-regression analysis on the concentration-response between long-term 

PM2.5 exposure and mortality, EPA’s figures are unlikely to change dramatically if it adopted the 

meta-analysis approach suggested by the SAB.109 Indeed, the Draft Regulatory Impact Analysis 

(RIA) provides no evidence that adopting a meta-analysis approach would drastically alter, let 

alone zero out EPA’s estimates. 

The SAB clarified that EPA’s current three-tiered strategy to describing uncertainty “still makes 

sense even if a holistic Monte Carlo approach is adopted” because some sources of uncertainty 

may be small, and therefore unnecessary to include in a larger Monte Carlo analysis, while other 

sources of uncertainty will likely remain unquantifiable.110  

Expert reviews of EPA’s prior analyses have similarly found that EPA’s treatment of uncertainty 

is reasonable. In 2013, EPA convened a National Academy of Sciences committee to provide 

feedback on EPA’s approach to uncertainty within the public health space, writ large.111 The 

committee explained it “was impressed by the technical advances in uncertainty analysis used by 

EPA scientists,” when examining public health harms.112 

Contrary to the Proposed Rule’s newfound insistence that uncertainty renders EPA’s estimates 

unreliable,113 at no point did the SAB suggest that EPA’s treatment of uncertainty undermined its 

actual estimates. To the contrary, SAB noted that it “found the results useful and appropriate for 

the intended scientific and policy purposes as documented,” even as it clarified that a more 

thorough treatment of uncertainty would be useful for “scientific and policy purposes.”114 EPA’s 

decision to throw out its estimates in light of uncertainty runs contrary to the SAB’s 

recommendations, which described EPA’s estimates as “scientifically robust and appropriate for 

regulatory analyses” with a treatment of uncertainty that was “fundamentally a sensible one.”115  

The Proposed Rule fails to address the SAB’s detailed and nuanced discussion of uncertainty, 

overall support for EPA’s methods, and recommendations that suggest further refinement of 

EPA’s methods—not wholesale abandonment of its estimates. 

B. The effects of PM and ozone are clearly non-zero  

EPA’s estimates of the value of PM and ozone pollution reduction, after robustly accounting for 

uncertainty, are well above zero. Treating these effects as equal to zero, as EPA does here, is 

 
108 Id. at 37–38. 
109 Compare Alina Vodonos et al., The Concentration-Response Between Long-Term PM2.5 Exposure and Mortality; 

A Meta-Regression Approach, 166 ENV’T RES. 677, 685 tbl. 3 (2018), with BenMAP TSD, supra note 40, at 32–33. 
110 SAB Report, supra note 7, at 37. 
111 INST. MED., NAT’L ACAD. SCIS., ENVIRONMENTAL DECISIONS IN THE FACE OF UNCERTAINTY 2–3 (2013), 

https://www.nationalacademies.org/read/12568/chapter/2#3. 
112 Id. at 6. 
113 Proposed Rule, 91 Fed. Reg. at 28478. 
114 SAB Report, supra note 7, at 48; see also id. at 9 (explaining that EPA’s makes “reasonable” assumptions about 

death rates, even as the SAB suggests incorporating an additional approach to uncertainty). 
115 Id. (cover letter); id. at 37. 
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arbitrary. A 2023 TSD on Benefit-Per-Ton estimates for PM2.5, PM2.5 precursors and ozone 

precursors, for example, detailed estimates for 21 different industrial sectors using three different 

discount rates.116 Estimated values ranged from the thousands of dollars per ton for certain ozone 

precursors from certain industries to hundreds of thousands of dollars per ton for directly emitted 

PM2.5 from some industries.117  

The science undergirding EPA’s estimates underscores that even if there is uncertainty in the 

quantification or monetization of PM and ozone’s impact, their effects are clearly “not zero.”118 

The 2019 PM ISA and its supplement and the 2020 Ozone ISA concluded that numerous human 

health harms that are caused or likely caused by PM and ozone pollution.119 A causal 

determination stems from “multiple high-quality studies conducted by multiple research groups” 

and requires that “the pollutant has been shown to result in health effects in studies in which 

chance, confounding, and other biases could be ruled out with reasonable confidence.”120 

Similarly, a likely causal relationship is based on “multiple high-quality studies,” which must 

show that “the pollutant has been shown to result in health effects in studies where results are not 

explained by chance, confounding, and other biases,” although “uncertainties [may] remain in 

the evidence overall.”121 To meet this high bar, EPA may consider an accumulation of research 

over many years, analyzed across multiple ISAs.122 EPA reiterates these findings in this 

proceeding and does not contest or question them.123 Although uncertainty is inherent in any 

scientific endeavor, EPA’s conclusion that these pollutants cause, or likely cause, a range of 

negative health impacts reinforces that PM and ozone’s effects on human health cannot be zero.  

By refusing to quantify and monetize the harms from PM and ozone, EPA essentially treats the 

harm as equal to zero. Yet the effects are clearly meaningful, as EPA has concluded in past 

analyses and reiterates in this proceeding. EPA’s approach is arbitrary. 

C. Expert reviewers have highlighted that EPA’s approach likely 

underestimates many critical impacts from PM and ozone 

The Proposed Rule points to uncertainty to justify zeroing out EPA’s estimates, but uncertainty 

goes both ways. The SAB identified myriad ways in which EPA’s tools may, in fact, 

substantially undervalue or omit certain benefits of pollution reduction, including reasons EPA 

may underestimate its concentration-response function.  

 
116 Benefit-Per-Ton TSD, supra note 41, at 22–29. 
117 Id. 
118 Cf. Ctr. for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172, 1200 (9th Cir. 2008). 
119 See EPA, INTEGRATED SCIENCE ASSESSMENT FOR PARTICULATE MATTER at ES-9 tbl. ES-1 (2019), 

https://perma.cc/J2UR-QPC3 [hereinafter 2019 PM ISA]; 2019 PM ISA Supplement, supra note 13, at 2-3 tbl. 2-1; 

2020 Ozone ISA, supra note 15, at ES-6 tbl. ES-1. 
120 See, e.g., EPA, PREAMBLE TO THE INTEGRATED SCIENCE ASSESSMENTS at 22 tbl. II (2015), 

https://perma.cc/D8PA-5ARP. 
121 See, e.g., id. 
122 See, e.g., 2019 PM ISA, supra note 119, at ES-9 tbl. ES-1 (recategorizing the state of evidence behind certain 

health impacts between the 2009 PM ISA and the 2019 PM ISA). 
123 See Draft RIA, supra note 6, at 2-6, 2-7 tbl. 2-4. 
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In the SAB review of BenMAP, the SAB noted that EPA’s approach likely “undercounts the full 

range of health impacts” because “many transient and subclinical” health effects are challenging 

to measure or monetize.124 For example, the SAB acknowledged “robust literature” 

demonstrating “consistent and significant effects from air pollution exposure” on labor 

productivity and human capital, which it described as “subclinical and, in some cases, 

transient.”125 Yet BenMAP does not quantitatively or qualitatively incorporate these effects.126  

The SAB also explained that EPA was unable to fully monetize many important benefits of 

reduced pollution in its analysis. Under EPA’s Guidelines for Preparing Economic Analysis, 

when possible, EPA uses a willingness-to-pay (WTP) framework to value the costs of an 

illness.127 A WTP framework asks how much an individual would, on average, be willing to pay 

to avoid a negative outcome, such as an asthma attack or a cardiac arrest.128 In the TSD, due to a 

paucity of WTP studies, EPA instead uses a “cost of illness” approach to estimate many harms, 

including “allergic rhinitis, asthma symptoms . . ., cardiac arrest, school loss days, stroke, and 

work loss days.”129 A cost of illness approach considers “direct medical costs and indirect costs 

associated with time losses due to illness,” among other costs, but is less complete than a WTP 

estimate.130  

EPA’s reliance on cost of illness studies led to EPA entirely omitting important categories of 

harms. The SAB explained that EPA’s approach omits “pain and suffering and other 

nonpecuniary effects” which “may be significant.”131  

The SAB also pointed to two primary ways in which concentration-response curves relying on 

past data may underestimate the concentration-response curve in the present and future, due to 

changes in the “health and vulnerability of the population to pollution exposure.”132 First, all of 

the studies on which EPA relies are from before the beginning of the COVID-19 pandemic. As 

the SAB explains, there is already “good evidence” that COVID-19 makes a population more 

sensitive to air pollution in a way that affects the concentration-response curve.133 Relying on 

concentration-response functions from before the pandemic may therefore underestimate the 

likely effects of air pollution on the population. Second, the SAB explains that increased 

 
124 SAB Report, supra note 7, at 2. 
125 Id. at 27. 
126 See generally BenMAP TSD, supra note 40. 
127 EPA Guidelines, supra note 37, at 7-1; SAB Report, supra note 7, at 15. 
128 EPA Guidelines, supra note 37, at 7-1. 
129 SAB Report, supra note 7, at 23; id. at 15 (“For nonfatal health outcomes, at times EPA and others use [cost of 

illness] estimates as rough proxies when WTP estimates are not available.”). 
130 Id. at 15. 
131 Id. at 16. (“Note that out-of-pocket costs borne by the individual are likely to significantly understate that 

individual’s WTP, since they exclude pain and suffering and other nonpecuniary effects; the extent of 

understatement is uncertain but may be significant.”). 
132 Id. (cover letter); id. at 35. 
133 Id. at 35. 
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temperatures, as will occur under climate change, can exacerbate the effects of air pollution.134 

Accordingly, EPA’s current figures may underestimate deaths and illnesses, which would, in 

turn, mean EPA is underestimating the benefits of pollution reduction. 

In addition, the SAB explained that EPA’s methodologies lead to underestimation in the 

following areas: 

• Cardiac Arrests: The SAB suggests the harms of a cardiac arrest may be double EPA’s 

estimate, because EPA does not estimate effects of a cardiac arrest on lost earnings.135 

The SAB cites literature that cardiac arrests are associated with a decrease in employment 

of 12% and, for those still employed, a 14% reduction in earnings.136 

• Strokes: The SAB suggests that the costs of a stroke may be double that estimated by 

EPA due to the omission of lost earning.137 The SAB cites literature that strokes are 

associated with a 19% decrease in employment and, for those still employed, a 19% 

decrease in earnings.138 

• Non-Fatal Lung Cancer: EPA relies on medical costs to estimate damages associated 

with non-fatal lung cancer cases.139 But even if non-fatal, a patient still undergoes pain 

and suffering and general decreases in quality of life. The SAB recommends that EPA 

account for these additional effects, which the SAB notes could increase the costs 

associated with non-fatal lung cancer cases by an order of magnitude.140 

• School Loss Days: As noted in the TSD, there are several reasons why EPA may 

underestimate the costs of a lost school day. EPA’s current estimates of lost school days 

consider only children aged 13–18, despite evidence that elementary school-aged 

children often miss school due to pollution and that 10 school absences are associated 

with a 5.5% reduction in math scores.141 

• Work Loss Days: The SAB notes that EPA’s estimates of lost work days include only 

median annual earnings and not fringe benefits and employer overhead, which could lead 

to “a two-fold difference in the value of a lost workday.”142 

• Neurodegeneration: EPA estimates the costs of Alzheimer’s and Parkinson’s disease 

based on initial hospital stays. As the SAB explains, this is likely an underestimate for 

several reasons, including: (1) patients may have multiple hospital stays; (2) there are 

 
134 Id. (“Emerging evidence suggests that mortality may be greater during the co-occurrence of extreme temperature 

and short-term peaks of PM2.5 (Rayman et al., 2022), conditions that are becoming more frequent in areas where 

extreme temperatures also produce wildfires.”). 
135 Id. at 24. 
136 Id. 
137 Id. at 25 (“Avoided medical costs understate the full costs of illness for stroke by omitting indirect costs. . . . the 

EPA estimate may understate the total costs of illness for stroke by about one-half and the Agency could consider 

adjusting costs to reflect this.”). 
138 Id. 
139 Id. at 22. 
140 Id. at 22. 
141 Id. at 24. 
142 Id. at 25–26. 



23 

 

substantial medical costs outside of hospital stays, including “prescription drugs, home 

health care, nursing home stays,” among others; (3) unpaid caregivers, such as family and 

friends, dedicate large amounts of time to caring for patients with neurodegenerative 

diseases; (4) neurodegenerative diseases can “impair financial decision making”; and (5) 

most people are willing to pay a substantial amount to avoid a neurodegenerative disease, 

beyond the costs listed above.143 

Though the Proposed Rule is quick to conclude that uncertainty justifies zeroing out the value of 

PM- and ozone-related health impacts, it does not acknowledge or engage with the many 

instances where acknowledged uncertainties suggest EPA’s estimates are too low and the 

magnitude of health impacts are likely even higher. This one-sided reasoning is arbitrary. 

III. By failing to monetize PM and ozone effects, EPA arbitrarily ignores billions of 

dollars in forgone benefits 

When reversing or delaying a rule, an agency must look at the record underlying the decision and 

provide a “reasoned explanation . . . for disregarding facts and circumstances that underlay or 

were engendered by the prior policy,” including legally relevant scientific or economic findings 

that supported the initial regulation.144 Yet in the Proposed Rule, EPA never addresses the 2024 

Rule’s finding that its pollution reductions would save lives and yield billions of dollars in health 

benefits, nor grapples with how the proposed weakening would compromise those public health 

benefits. EPA puts an impermissible “thumb on the scale” by ignoring the effects of PM and 

ozone—functionally setting their value equal to zero.145  

EPA’s proposed weakening will cause increased PM and ozone pollution.146 Although the 

weakening encompasses only two model years, the increased pollution levels will persist for 

decades due to the long lifespan of vehicles.147 In total, EPA estimates that the Proposed Rule 

would lead to nearly 3,500 additional tons of direct PM2.5 emissions and 18,500 tons of nitrogen 

oxide emissions, which contribute to PM and ozone formation.148  

These emissions will have substantial impacts on human health. In its RIA for the 2024 Rule, 

EPA provided benefit-per-ton estimates by year, pollutant, and vehicle type. For example, EPA 

estimated that the health costs associated with a single ton of direct PM2.5 emissions in 2025 for 

an onroad light-duty gasoline car are between $709,000 and $1,520,000.149 A ton of nitrogen 

 
143 Id. at 20–21. 
144 FCC v. Fox Television Stations, Inc., 556 U.S. 502, 515–16 (2009); see also Food & Drug Admin. V. Wages & 

White Lion Investments, 604 U.S. 542, 570 (2025).  
145 Cf. Ctr. for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172, 1198 (9th Cir. 2008). 
146 See Proposed Rule, 91 Fed. Reg. at 28477 tbl. 12. 
147 See Draft RIA, supra note 6, at 2-5 tbl. 2-3.  
148 Draft RIA, supra note 6, at 2-5 tbl. 2-3. 
149 2024 RIA, supra note 3, at 6-55 tbl. 6-3. 
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oxides emitted in 2025 by an onroad light-duty gasoline car was estimated to cause between 

$7,230 and $15,400 in health harms.150 

Using the benefit-per-ton estimates included in EPA’s 2024 Rule, the undersigned Institute for 

Policy Integrity calculated the forgone PM pollution reduction benefits of the Proposed Rule, 

stemming from both the reductions in direct PM2.5 emissions and nitrogen oxide emissions. We 

conservatively estimate the forgone benefits of the Proposed Rule from increased PM levels at 

between $3.3 billion and $6.5 billion.151 Due to limitations in the data available from EPA, we 

did not estimate effects from increased ozone levels due to precursor emissions. In the Draft 

RIA, EPA provides a table with the number of tons of lost reductions in direct PM and nitrogen 

oxide emissions per year.152 In 2024, EPA provided a table of its estimates for the PM-related 

costs of direct PM and nitrogen oxides, among others.153 The 2024 table provides estimates from 

two concentration-response functions for mortality (Wu et al. and Pope et al.) and at five-year 

intervals at a 3% and 7% discount rate.154 We use linear interpolation to estimate values for the 

intervening years. We then multiply the lost reductions in tons for each year by the relevant 

benefit-per-ton number. This approach aligns with the 2024 RIA’s approach to estimating PM-

related benefits from reducing PM and nitrogen oxide emissions.155  

Even this conservative estimate shows forgone benefits that are nearly double EPA’s estimated 

cost savings from criteria pollution controls no longer required due to the Proposed Rule—

which, as discussed below, EPA characterizes as an “upper bound.”156 EPA impermissibly fails 

to provide a reasoned explanation for ignoring how the Proposed Rule would significantly 

compromise the major public health benefits engendered by the 2024 Rule.157 

IV. EPA’s disregard for PM and ozone damages is contrary to longstanding guidance, 

the agency’s past practice, and EPA’s own practice within the Proposed Rule 

regarding the treatment of other uncertain effects 

In addition to disregarding the best available science on quantifying PM and ozone-related health 

impacts and monetizing these effects, EPA’s treatment of uncertainty in approaching these 

estimates (i.e., declining to quantify, monetize or meaningfully consider these impacts because 

they are uncertain) is contrary to guidance, caselaw, EPA’s past practice and other aspects of the 

Proposed Rule.  

Interagency guidance emphasizes the need to rigorously consider uncertainty using the best 

available methods, including quantification, and does not support disregarding the best available 

 
150 Id. 
151 These values assume a 3% discount rate. 
152 Draft RIA, supra note 7, at 2A-4 tbl. 2A-3. 
153 2024 RIA, supra note 3, at 6-55 tbl. 6-3. 
154 Id. at 6-52 to -53, 6-55 tbl. 6-3. 
155 Id. at 6-54. 
156 Id. at 3-2 tbl. 3-1; see infra Section IV.D. 
157 FCC v. Fox Television Stations, Inc., 556 U.S. 502, 515–16 (2009). 
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evidence in the face of uncertainty. Federal caselaw echoes this principle, recognizing that 

uncertainty is not a rational basis to ignore the best available evidence. EPA routinely assesses 

uncertain economic impacts, and even does so elsewhere in the Proposed Rule. These 

inconsistencies further emphasize the irrationality of EPA’s current approach. 

A. Interagency and EPA guidance emphasize the need to rigorously consider 

uncertainty, including through quantitative analysis  

EPA’s treatment of PM and ozone health impacts in the Proposed Rule violates longstanding 

interagency guidance from the Office of Management and Budget on best practices for 

regulatory analysis as well as the agency’s own Guidelines for Preparing Economic Analyses.  

Specifically, Circular A-4—the Office of Management and Budget’s (OMB) guidance on best 

practices for regulatory analysis—directs that “[w]henever it is possible to characterize 

quantitatively the probability distributions, some estimates of expected value (e.g., mean and 

median) must be provided in addition to ranges, variances, specified low-end and high-end 

percentile estimates, and other characteristics of the distribution.”158 The Circular recognizes that 

“[t]hese ‘best estimates’ are usually the average or the expected value of benefits and costs,”159 

but emphasizes that agencies can use other quantitative assessments even when it is not feasible 

to assess full probabilistic estimates.160 Circular A-4 also endorses the use of simulation models, 

expert elicitation, and Monte Carlo analysis to quantitatively assess uncertainty.161 Moreover, 

Circular A-4 supports the use of multiple estimates in the rare cases where uncertainty is too 

great to weigh estimates probabilistically, not using no estimates at all.162 Far from suggesting 

 
158 OFF. OF MGMT. & BUDGET, CIRCULAR A-4: REGULATORY ANALYSIS 40–42 (2003), https://perma.cc/KCL6-

SPXC [hereinafter 2003 Circular A-4] (emphasis added). The best practices discussed here are supported by both the 

original and updated versions of this guidance. See OFF. OF MGMT. & BUDGET, CIRCULAR A-4: REGULATORY 

ANALYSIS 67–75 (2023), https://perma.cc/A232-N35M [hereinafter 2023 Circular A-4] (“An effect of a regulation 

should not be excluded from a regulatory analysis simply because its estimation is highly uncertain. . . . [E]ven for 

highly uncertain effects, it is often possible to use available evidence to produce estimates of those effects for 

inclusion in a regulatory analysis that are more accurate than assuming uncertain effects do not occur or have no 

benefits or costs. Moreover, inclusion of uncertain effects is necessary for the robustness of a regulatory analysis 

when those uncertain effects are an important contributor to the benefits and costs of a regulation.”). Although OMB 

purported to rescind the 2023 Circular A-4 and reinstate the 2003 Circular A-4 pursuant to direction from President 

Trump, “independent and external peer review” like the review OMB conducted in 2023 is legally required before 

any such revocation can occur. Consolidated Appropriations Act of 2001 § 624(d), Pub. L. No. 106-554, § 624, 114 

Stat. 2763 (2000); see also MAX SARINSKY & JASON A. SCHWARTZ, THE LEGAL DYNAMICS OF RESCINDING THE 

CIRCULAR A-4 UPDATE: REQUIREMENTS FOR PEER REVIEW AND REASONED ANALYSIS (2025), 

https://policyintegrity.org/publications/detail/the-legal-dynamics-of-rescinding-the-circular-a-4-update. To date, no 

such review has been conducted. Because the 2003 and 2023 versions of Circular A-4 contain similar guidance 

regarding the treatment of uncertainty, it is not pertinent to this point which version of the document is legally in 

effect. 
159 2003 CIRCULAR A-4, supra note 158, at 42.  
160 See id. at 39 (“In some cases, the level of scientific uncertainty may be so large that you can only present discrete 

alternative scenarios without assessing the relative likelihood of each scenario quantitatively . . . In such cases, you 

might present results from a range of plausible scenarios, together with any available information that might help in 

qualitatively determining which scenario is most likely to occur.”) 
161 Id. at 41.  
162 Id. at 39. 
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that a lack of certainty means an agency should abandon its estimates altogether, Circular A-4 

directs agencies to use “plausible scenarios” to describe costs and benefits as well as they can, 

even in the face of a “lack of knowledge” or “fundamental scientific disagreement.”163 PM and 

ozone effects are well-established and well-understood, but even if they were not, Circular A-4 

directs EPA to characterize the effects as best as possible, not to eliminate their consideration 

altogether. 

Similarly, EPA’s Guidelines for Preparing Economic Analyses include detailed guidance for 

how to address, account for, and communicate analytic uncertainty. The Guidelines note that 

“[c]onsistent with recommendations in these Guidelines for communicating uncertainty, 

quantitative entries should generally include a central or best estimate in addition to a range or 

confidence interval.”164 In short, interagency and EPA guidance emphasize the need to assess 

uncertainty in regulatory analysis, provide recommendations on how to incorporate uncertainty 

in analyses, and endorse the inclusion of expected value estimates. Consistent with these 

guidance documents, EPA’s estimates of PM and ozone effects include extensive treatment of 

uncertainty, as detailed above in Section II. 

EPA entirely disregards that guidance in rejecting its long-standing, well-grounded estimates of 

PM and ozone impacts. The agency never acknowledges its departure from OMB and agency 

guidance and provides no explanation for it. EPA’s arbitrary and unsupported decision hinders 

the public and decisionmakers’ ability to evaluate policy options and masks potential 

opportunities to increase social welfare through the health and economic benefits of pollution 

reduction. 

B. Court decisions establish that uncertainty is not a rational basis to ignore the 

best available evidence  

Federal courts have repeatedly recognized that agency analysis necessitates making predictive 

judgments under uncertain conditions, explaining that “[r]egulators by nature work under 

conditions of serious uncertainty” 165 and “are often called upon to confront difficult 

administrative problems armed with imperfect data.”166  

As the U.S. Court of Appeals for the Ninth Circuit has explained, “the proper response” to the 

problem of uncertain information is “for the [agency] to do the best it can with the data it has.”167  

This concept is intuitive: Far beyond the context of pollution impacts, individuals and societies 

frequently make decisions in the face of uncertainty, and should do so using the best available 

information.  

 
163 Id. at 18 (“If fundamental scientific disagreement or lack of knowledge prevents construction of a scientifically 

defensible probability distribution, you should describe benefits or costs under plausible scenarios and characterize 

the evidence and assumptions underlying each alternative scenario.”). 
164 EPA Guidelines, supra note 37, at 11-4. 
165 Pub. Citizen v. Fed. Motor Carrier Safety Admin., 374 F.3d 1209, 1221 (D.C. Cir. 2004). 
166 Mont. Wilderness Ass’n v. McAllister, 666 F.3d 549, 559 (9th Cir. 2011). 
167 Id. 



27 

 

Based on these bedrock regulatory principles, in 2008, the U.S. Court of Appeals for the Ninth 

Circuit held that uncertainty is not a sufficient reason for NHTSA to not monetize climate effects 

in setting fuel-economy standards.168 While the court recognized that there was some uncertainty 

in the proper valuation of climate damages, it explained that “the value of carbon emissions 

reduction is certainly not zero.”169 The court recognized that “it is possible to monetize” 

greenhouse gas emissions and held that the agency’s failure to do so was arbitrary and 

capricious.170 The reasoning underlying this opinion is even more persuasive in this instance, 

given the even longer record of research and estimates for PM and ozone impacts.   

C. EPA has previously considered PM and ozone estimates in setting standards 

and fails to provide a rational explanation for abandoning that approach 

EPA’s failure to quantify and value PM and ozone impacts is also a break from past practice. As 

detailed above in Section I, EPA has considered quantified and monetized estimates of PM and 

ozone damages to inform its regulatory approach for decades and in countless proceedings. Here, 

in contrast, EPA does not quantify or value PM and ozone impacts at all in its analysis, and 

provides only a cursory explanation for this decision that contradicts the agency’s prior 

findings.171  

EPA never explains why its generalized concerns justify rejecting these estimates. In particular, 

EPA never articulates why it declines to adopt recommendations from expert reviewers172 and 

declines to refine its estimates and their presentation, rather than rejecting them wholesale. EPA 

provides no explanation as to why its long-standing methods for evaluating and presenting 

uncertainties around its health impacts estimates are no longer appropriate. EPA identifies no 

new scientific evidence or flaw in the existing scientific literature that could justify entirely 

failing to quantify or monetize health benefits wholesale. 

EPA principally points to uncertainty, stating that its “analytical practices may not have 

presented the full range of uncertainties and associated confidence level regarding the potential 

benefit estimates from reduction in exposure to PM2.5 and ozone.”173 However, this hedged 

statement neither acknowledges nor grapples with the strong scientific underpinnings for the 

approach that EPA has long used to assess health impacts, and has refined over many decades.174 

Nor does it grapple with OMB and EPA guidance directing agencies to use estimates even in 

cases of uncertainty.175 

 
168 Ctr. for Biological Diversity v. Nat’l Highway Traffic Safety Admin., 538 F.3d 1172, 1198–1203 (9th Cir. 2008). 
169 Id. at 1200.  
170 Id. 
171 Proposed Rule, 91 Fed. Reg. at 28478. 
172 For example, the SAB Report, supra note 7, at 5, lays out a clear path forward for EPA to use meta-analysis to 

refine its uncertainty estimations, should it choose to do so.  
173 Proposed Rule, 91 Fed. Reg. at 28478 (emphasis added). 
174 For a discussion of this history, refer to supra Section I & II. See also BRYAN HUBBELL & 

ALAN KRUPNICK, RESOURCES FOR THE FUTURE, HOW THE ENVIRONMENTAL PROTECTION AGENCY GOT IT WRONG 

ABOUT MONETIZING BENEFITS OF AIR POLLUTION REGULATIONS 4–5 (2026), https://perma.cc/N28V-QL6V. 
175 See supra Section IV.A. 
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When repealing, revising, or suspending an existing rule, an agency must provide a “reasoned 

explanation . . . for disregarding facts and circumstances that underlay or were engendered by the 

prior policy,” including scientific or economic findings that supported the initial regulation.176 

The agency may not “simply disregard contrary or inconvenient factual determinations that it 

made in the past,”177 nor may it rely on “conclusory statements” to reverse existing rules, 

particularly where “serious reliance interests” are at stake.178 

Here, EPA’s stated justification for declining to report and consider critical health benefits falls 

far short of that standard.179 EPA’s unjustified disregard for its prior treatment of PM and ozone 

estimates offers one more reason that its failure to quantify and monetize these effects in the 

Proposed Rule is arbitrary and capricious.   

D. EPA treats uncertainty inconsistently between the Proposed Rule’s cost 

savings and forgone benefits 

EPA highlights uncertainty as a reason why quantified and monetized estimates of PM and ozone 

impacts are uniquely speculative and so are not reflected in EPA’s analysis. Yet EPA includes in 

its analysis estimates of the cost savings from the Proposed Rule—that is, estimates of the cost 

savings from no longer requiring improved criteria pollution controls during the impacted 

years—even while acknowledging those estimates also reflect significant uncertainty, and often 

without meaningfully characterizing this uncertainty.  

EPA acknowledges there is uncertainty in its cost savings estimates. It begins its analysis by 

explaining that “[t]here are likely to be sources of uncertainty in any complex analysis using 

estimated parameters and inputs from numerous models and assumptions,”180 and readily admits 

that “there are uncertainties associated with [its] cost savings projections,”181 and that “the actual 

cost[ savings] of the proposal may differ from what the Agency estimates here.”182 In fact, EPA 

notes that some of its assumptions make its cost savings estimates “an upper bound.”183 Sources 

of uncertainty include that industry may select between “multiple potential compliance 

pathways,” some of which “may be more cost-effective pathway[s]” than the option that EPA 

analyzes,184 and that some manufacturers have already spent irretrievable costs to comply with 

the 2024 Rule.185 In addition, EPA acknowledges uncertainty in its assumptions regarding the 

market share of battery electric vehicles,186 the pricing of components for emissions control 

 
176 FCC v. Fox Television Stations, Inc., 556 U.S. 502, 516 (2009). 
177 Id. at 537 (Kennedy, J., concurring). 
178 Encino Motorcars, LLC v. Navarro, 579 U.S. 211, 224 (2016). 
179 Proposed Rule, 91 Fed. Reg. at 28478. 
180 Draft RIA, supra note 6, at v. 
181 Id. at 3-2; accord id. at v. 
182 Id. at 1-2. 
183 Id. at 1-3. 
184 Id. at 1-2; see also id. at 1-4 n.2; id. at 1-7 (“manufacturers may employ any technology or combination of 

technologies to meet the PM standard). 
185 Id. at 1-3. 
186 Id. at v, 1-10. 
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technology,187 and the degree to which compliance technology will displace engines.188 EPA also 

excluded from its analysis possible compliance cost reductions from the banking and trading 

program for non-methane organic gases and nitrogen oxides emissions.189  

Ultimately EPA’s sensitivity analysis estimates that cost savings could range from $1.3 billion to 

$2.2 billion.190  In contrast to its treatment of PM and ozone-related harms, EPA does not find 

that the existence of a wide range of possible cost savings justifies ignoring them altogether. 

Despite the large range of possible values, EPA has no qualms monetizing and including these 

estimates of cost savings.  

EPA’s inclusion here of monetized compliance cost savings estimates notwithstanding their 

major uncertainties and large range of possible values—while refusing to quantify and monetize 

forgone health benefits from increased pollution—is arbitrarily skewed191 and “entirely fail[s] to 

consider an important aspect of the problem.”192 

V. EPA’s implication of a potential threshold for PM and ozone impacts is misleading 

and contrary to the best available science  

EPA’s Proposed Rule briefly asserts numerous sources of uncertainty without providing any 

scientific documentation to justify why they warrant abandoning its PM and ozone estimates.193 

In particular, the Proposed Rule states that EPA is interested in examining impacts of PM and 

ozone below the NAAQS.194  

EPA’s vague assertion of reduced confidence in the benefits of pollution reductions at 

concentrations below a certain threshold, while disclaiming any specific scientific basis, was a 

recurring tactic during the first Trump Administration.195 For example, EPA used this framing in 

its 2018 Affordable Clean Energy (ACE) Rule—indicating that it was “less confident” in risk 

estimates at the low end of the distribution but not identifying any supporting evidence.196 This 

stale strategy, reanimated here in the Proposed Rule, seeks to insulate EPA from the charge of 

 
187 Id. at v, 1-10. 
188 Id. at v, 1-8. 
189 Id. at 1-2. 
190 Id. at 1-11 tbl. 1-10. 
191 See Ctr. for Biological Diversity, 538 3d at 1202 (finding NHTSA’s analysis “arbitrary and capricious because it 

has monetized other uncertain [impacts], such as the reduction of criteria pollutants, crash, noise, and congestion 

costs,” but claimed that climate impacts were too uncertain to include). 
192 Motor Vehicle Manufacturers Ass'n of the United States, Inc. v. State Farm Mut. Auto. Ins. Co., 463 U.S. 29, 43 

(1983). 
193 Draft RIA, supra note 6, at 2-9 to -12. 
194 Id. at 2-11 (“In particular, the EPA is interested in reevaluating the validity of estimating the benefits of air 

quality improvements relative to the National Ambient Air Quality Standards (NAAQS) for PM2.5 and ozone.”). 
195 See Kimberly M. Castle & Richard L. Revesz, Environmental Standards, Thresholds, and the Next Battleground 

of Climate Change Regulations, 103 MINN. L. REV. 1349, 1350–52, 1356 (2019). 
196 EPA, REGULATORY IMPACT ANALYSIS FOR THE REPEAL OF THE CLEAN POWER PLAN, AND THE EMISSION 

GUIDELINES FOR GREENHOUSE GAS EMISSIONS FROM EXISTING ELECTRIC UTILITY GENERATING UNITS, at 4-26 

(2019), https://perma.cc/V537-8CV6 (“The EPA does not view these concentration benchmarks as concentration 

thresholds below which we would not quantify health co-benefits of air quality improvements.”). 
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having formally adopted a threshold model while still achieving the result of discounting large 

portions of the rule’s forgone benefits. 

But EPA misrepresents both the law and the science in suggesting in the Draft RIA for the 

Proposed Rule that the NAAQS “are widely understood to represent the divide between clean air 

and air with an unacceptable level of pollution.”197  

The Clean Air Act directs EPA to set the NAAQS at a level “requisite to protect the public 

health” with an “adequate margin of safety,”198 but neither Congress in writing the Clean Air 

Act, nor EPA in implementing it, has understood the NAAQS to represent a scientific finding 

that there are no health impacts from pollution concentrations below that level. To the contrary, 

both the language of the Act and EPA’s longstanding practice recognize that such health impacts 

exist. For instance, the Clean Air Act’s Prevention of Significant Deterioration program 

explicitly prevents areas with air quality cleaner than the NAAQS from backsliding beyond a 

certain amount in order to “protect public health and welfare.”199 And in setting the NAAQS, 

EPA has repeatedly acknowledged that it could have attained additional health improvements by 

setting a more protective standard than it ultimately selected.200  

Further, the best available science does not support the conclusion that the NAAQS represent a 

threshold below which PM and ozone exposure have no negative health impacts. In the case of 

fine particulate matter, the 2019 ISA, building off conclusions from the 2009 ISA, explains that 

the evidence “continue[s] to support a linear, no-threshold relationship for total (nonaccidental) 

mortality, especially at lower ambient concentrations of PM2.5 (i.e., 12 μg/m3).”201 The 

Supplement to the 2019 ISA expanded on this work. Between the 2019 ISA and its supplement, 

EPA examined 22 studies on the shape of the concentration-response function for PM and 

mortality.202 All but one concluded that there is no evidence of a threshold for the effect of PM 

on mortality.203  

Many of these studies examined PM concentration ranges well below the PM NAAQS.204 One 

cited study found a positive and significant association between PM2.5 and non-accidental 

 
197 Draft RIA, supra note 6, at 2-11. 
198 42 U.S.C. § 7409(b)(1). 
199 See 42 U.S.C. § 7470(1) (establishing Prevention of Significant Deterioration provisions “to protect public health 

and welfare from any actual or potential adverse effect which in the Administrator’s judgment may reasonably be 

anticipate [sic] to occur from air pollution or from exposures to pollutants in other media, which pollutants originate 

as emissions to the ambient air) [sic], notwithstanding attainment and maintenance of all national ambient air quality 

standards”); id. § 7473 (setting limits for allowable increases in particulate matter and sulfur dioxide concentrations 

over baseline); id. § 7476 (directing EPA to conduct a study to prevent deterioration in air quality below the 

NAAQS for other criteria pollutants, including photochemical oxidants such as ozone).   
200 See Castle & Revesz, supra note 195, at 1391–97, 1409–1413. 
201 2019 PM ISA, supra note 119, at 11-84 (2019). 
202 See 2019 PM ISA, supra note 119, at 11-85 to -87 tbl. 11-7; 2019 PM ISA Supplement, supra note 13, at 3-106, 

tbl. 3-6 
203 See 2019 PM ISA, supra note 119, at 11-85 to -87 tbl. 11-7; 2019 PM ISA Supplement, supra note 13, at 3-106, 

tbl. 3-6 
204 See 2019 PM ISA, supra note 119, at 11-85 to -87 tbl. 11-7; 2019 PM ISA Supplement, supra note 13, at 3-106, 

tbl. 3-6 
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mortality for all concentrations based on an analysis of hundreds of thousands of responses to the 

Canadian Community Health Survey with average annual ambient PM2.5 concentrations of 

5.9 μg/m3, well below EPA’s 2024 annual PM NAAQS of 9.0 μg/m3.205  Another study looked at 

causes of death for 53 million Medicare beneficiaries living all across the United States and 

found no evidence of a threshold below which PM2.5 was not associated with increased 

mortality.206   

Not only has the latest science clearly disclaimed any evidence of a threshold at all,207 but a 

number of recent studies have identified that there may be a relationship that is supralinear at low 

PM2.5 concentrations—meaning that incremental changes in exposure at low doses of PM2.5 

actually demonstrate a greater mortality response.208  

In the case of ozone, EPA’s 2020 ISA explained that studies have found different results on 

whether ozone may have a threshold, but noted that any studies that have found indications of a 

threshold suggest it would fall between 20 and 40 ppb209—well below the current ozone NAAQS 

of 70 ppb. Some cited studies suggested a linear relationship between ozone and their studied 

health outcome. Two that examined the shape of the concentration-response relationship between 

ozone concentrations and asthma-related hospital admissions or emergency department visits 

found no evidence of a threshold with 8-hour daily max ozone concentrations as low as 30 

ppb.210 Another similarly found no evidence of a threshold in the range of concentrations 

included in the study, down to 20 ppb.211 Other cited studies did show evidence of nonlinearity, 

but again only at low concentrations well below the current ozone NAAQS. For example, one 

 
205 See 2019 PM ISA Supplement, supra note 13, at 3-107, 3-109, 3-110; see also Tanya Christidis et al., Low 

Concentrations of Fine Particulate Air Pollution and Mortality in the Canadian Community Health Survey Cohort, 

18 ENV’T HEALTH, art. 84 (2019). 
206 2019 PM ISA Supplement, supra note 13, at 3-107, 3-109, 3-111; see also Bingyu Wang et al., The Impact of 

Long-Term PM2.5 Exposure on Specific Causes of Death: Exposure-Response Curves and Effect Modification 

Among 53 Million U.S. Medicare Beneficiaries, 19 ENV’T HEALTH, art. 20, (2020)). In terms of short-term exposure, 

another study found decreased function from five hours of exposure to urban street air with a PM concentration of 

24 μg/m3, well below the 24-hour PM2.5 NAAQS of 35 μg/m3. See , e.g., id. (citing Jette Hemmingsen et al., 

Controlled Exposure to Particulate Matter from Urban Street Air is Associated with Decreased Vasodilation and 

Heart Rate Variability in Overweight and Older Adults, 12 PARTICLE & FIBRE TOXICOLOGY, art. 6,  March 2015). 
207 See, e.g., 2019 PM ISA Supplement, supra note 13, at ES-ii to -iii (2022). 
208 Id. at 3-109 to -110 (citing Tanya Christidis et al., Low Concentrations of Fine Particulate Air Pollution and 

Mortality in the Canadian Community Health Survey Cohort, 18 ENV’T HEALTH , art. 84 (2019); see also Richard 

Burnett et al., Global Estimates of Mortality Associated with Long-Term Exposure to Outdoor Fine Particulate 

Matter, 155 PROC. NAT’L ACAD. SCIS. 9592 (2018); Masoud M. Nasari et al., A Class of Non-Linear Exposure-

Response Models Suitable for Health Impact Assessment Applicable to Large Cohort Studies of Ambient Air 

Pollution, 9 AIR QUALITY, ATMOSPHERE & HEALTH 961 (2016). 
209 See 2020 Ozone ISA, supra note 15, at IS-30. 
210 Id. at 3-75 to 3-76 (citing Matthew Strickland et al, Short-term Associations between Ambient Air Pollutants and 

Pediatric Asthma Emergency Department Visits, 182 AMER. J. RESPIRATORY & CRITICAL CARE MED.  307 (2010); 

Robert A. Silverman & Kazuhiko Ito, Age-Related Association of Fine Particles and Ozone with Severe Acute 

Asthma in New York City, 125 J. ALLERGY & CLINICAL IMMUN. 367 (2010)). 
211 Id. at 3-78 (citing Lyndsey A. Darrow et al, Air Pollution and Acute Respiratory Infections Among Children 0-4 

Years of Age: An 18-Year Time-Series Study, 180 AMER. J. EPIDEMIOLOGY 968 (2014)). 
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found indications of a threshold for some populations between 30 and 40 ppb.212 Another study 

tested for the presence of thresholds across different cities and health outcomes and found 

varying results, from no threshold to 40 ppb, with the most commonly identified thresholds in 

the 20 to 30 ppb range.213  

Conclusion 

EPA’s decision to abandon the quantified and monetized estimates of PM and ozone harms is 

irrational for the many reasons described herein. EPA should withdraw the Proposed Rule. 
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