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Executive Summary 
 
This Expert Working Group on Climate Change and Health in the United States comprises 114 
scientists with experience researching various dimensions of the health effects of climate 
change. We are submitting this public comment in response to the proposed reconsideration of 
the Endangerment Finding and Greenhouse Gas Vehicle Standards. Our overall conclusion is 
that EPA is incorrect in its assessment of uncertainties in the 2009 Endangerment Finding 
as a reason to reconsider the rule, given that the scientific evidence since that time 
reduces the uncertainty regarding health harms from climate change stemming from 
greenhouse gas emissions. Greenhouse gas emissions, by altering the climate and 
disrupting earth systems, pose a clear and indisputable danger to human health and 
well-being. 
 
Our comment summarizes the numerous pathways by which climate change endangers human 
health and well-being, including but not limited to extreme heat, extreme weather events, 
degraded air quality including through wildfire activity, increased infectious disease risk, and 
worsening allergen exposures. We emphasize scientific evidence generated since 2009, which 
has strengthened the case for some pathways and allows for the inclusion of additional 
pathways not considered in the original Endangerment Finding (e.g., mental health, 
occupational health, displacement, and violence). We describe populations at elevated risk from 
climate change and associated extreme events, including the very young, the very old, pregnant 
individuals, people with pre-existing medical conditions, poor people, and people affected by 
discrimination or disenfranchisement. We also describe advancements in scientific approaches 
to attribute extreme weather events to climate change as well as our improved understanding of 
the interactive effects of multiple climate hazards. 
 
EPA justified the proposed rule change in part through a draft regulatory impact analysis that 
quantified some of the benefits and costs of the rule change. In our comment, we discuss 
numerous deficiencies in EPA’s analysis, including poorly described methods and 
unjustified assumptions. EPA also excludes any costs associated with greenhouse gas 
emissions, which runs counter to extensive peer-reviewed literature and conclusions from expert 
reports. Uncertainty is both mischaracterized and inadequately incorporated into the draft 
regulatory impact analysis. 
 
In summary, it is well established that U.S. transportation contributes significantly to global 
greenhouse gas emissions; that climate-sensitive health harms are quantifiable and costly; and 
that there are substantial health benefits of greenhouse gas emissions reductions including 
through improvements in air quality. The large body of peer-reviewed evidence supporting the 
Endangerment Finding since 2009 constitutes sufficient evidence of health harms from climate 
change stemming from greenhouse gas emissions. As public health experts on the health 
effects of climate change, along with experts in greenhouse gas emission inventories 
and climate science, we strongly oppose this proposed rule change based on its harms 
to the health of the American people. 
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Introduction 
 
We are responding to the U.S. Environmental Protection Agency’s (EPA’s) proposed rule, 
“Reconsideration of the 2009 Endangerment Finding and Greenhouse Gas Vehicle 
Standards,” Docket ID No. EPA-HQ-OAR-2025-0194. Our response particularly focuses on 
the following proposal comment areas: 
 

●​ C-1: “All aspects of this proposal, including legal and scientific developments that are 
being subject to public comment for the first time.” 

●​ C-2: “The scientific underpinnings of the Endangerment Finding are weaker than 
previously believed and contradicted by empirical data, peer-reviewed studies, and 
scientific developments since 2009.” 

●​ C-3: “The EPA is not proposing to reopen or substantively modify at this time any 
regulations necessary for criteria pollutant and air toxic measurement and standards, 
CAFE testing, and associated fuel economy labeling requirements. If there are any 
elements of our regulations, test procedures, or GHG emission models proposed for 
removal that should remain to support other programs outside of the EPA’s GHG 
standards, we are seeking comment on what those elements are and why their 
preservation in the CFR is necessary.” 

●​ C-13: “We seek comment on the proposed bases for repeal presented in section V of 
this preamble, including on the economics of fleet turnover, the relative efficiency and 
emission reductions achieved by newer vehicles, and the potential costs to air quality of 
retaining standards that may slow fleet turnover as compared to the potential benefits of 
retaining GHG emission standards in response to global climate change concerns.” 

●​ C-21: “We request comment on the analysis provided within section VIII related to the 
benefits and costs of the proposed action and whether benefit cost analysis is an 
appropriate and lawful basis for repealing the Endangerment Finding and/or resulting 
vehicle standards.” 

●​ C-23: “Stakeholders state that NCA5 does not meet the requirements under Executive 
Order 14303 and deviated from OMB guidelines on quality, objectivity, utility, and 
integrity of information disseminated by Federal agencies. The Administrator takes these 
concerns seriously and seeks public comment on the validity of these concerns and how 
they should be taken into account when determining whether to finalize any of the 
alternatives proposed in this action.” 

●​ C-27: “We seek comment on any additional aspects of the Endangerment Finding that 
may have fallen short of the administrative law requirement that agency action be 
reasonable and reasonably explained. Conversely, we seek comment on why the 
approach taken in the Endangerment Finding remains reasonable given the legal and 
scientific developments discussed in this proposal, and the impact, if any, of the EPA’s 
denial of rulemaking petitions in 2022 and 2010 on this alternative proposal.” 

 
In 2007, the U.S. Supreme Court ruled that greenhouse gases (GHGs) are air pollutants 
covered by the U.S. Clean Air Act. The ruling required EPA to “determine whether or not 
emissions of greenhouse gases from new motor vehicles cause or contribute to air pollution that 
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may reasonably be anticipated to endanger public health or welfare, or whether the science is 
too uncertain to make a reasoned decision.” An affirmative finding requires EPA to regulate an 
air pollutant under the Act. Subsequently, in 2009, EPA issued an endangerment finding that 
deemed six well-mixed GHGs – carbon dioxide, methane, nitrous oxide, hydrofluorocarbons, 
perfluorocarbons, and sulfur hexafluoride – to be air pollutants that endanger public health and 
welfare under Section 202(a)(1) of the Clean Air Act. This section then requires the EPA 
Administrator to set emissions standards for these GHGs from mobile and stationary sources. 
Since 2009, the volume of relevant scientific evidence supporting the Endangerment 
Finding has grown dramatically. Below, we detail new evidence since 2009 that supports 
preserving the Endangerment Finding and that suggests even more stringent enforcement is 
needed compared to past and current implementation of the finding. 
 
As public health and clinical experts on the health effects of climate change and experts 
in GHG emission inventories and climate science, we strongly oppose this proposed rule 
change. GHG emissions inflict serious damage on the health and well-being of Americans, and 
their impacts will worsen unless they are controlled. These impacts are real and quantifiable. 
Robust and compelling evidence about the impacts of GHG emissions and climate change is 
summarized in this comment. Increasing GHG emissions cause increases in global average 
temperatures and ocean acidification. Global warming causes changes in our climate, including 
in temperature extremes, droughts and heavy precipitation events, and hurricane intensity, and 
leads to increased smog formation and wildfire extent and intensity. These climate impacts are 
adversely affecting livelihoods, impacting the economy, and increasing risks to health and 
well-being, especially to outdoor workers and the elderly, and imperiling pregnant individuals, 
children, and future generations of Americans. 
 
We recognize that this proposed rule applies specifically to GHGs emitted from fossil fuel 
combustion in the transportation sector and not to criteria air pollutants as regulated under the 
Clean Air Act. However, fossil fuel combustion from transportation is both the largest source of 
GHG emissions in the United States and a significant contributor to ambient air pollution via 
emissions of criteria air pollutants. We document this important overlap in our discussion of 
comment areas C-3 and C-21. 
 
Below, we outline clear and extensive scientific evidence that GHG emissions from the 
transportation sector in the United States contribute to disrupting the Earth’s climate, and that 
climate change impacts threaten human health through multiple pathways, both direct and 
indirect. Many of these impacts stem from increased frequency and intensity of extreme 
weather, including heat, floods, and droughts, as well as warming effects on air pollution 
formation, pollen, and changes in the dynamics of vector- and water-borne diseases (comment 
areas C-1 and C-2). Many of these adverse health impacts were thoroughly documented by 
EPA at the time of the 2009 Endangerment Finding. Since then, numerous peer-reviewed 
original research studies, systematic reviews, and meta-analyses, as well as authoritative 
reports by the Intergovernmental Panel on Climate Change (IPCC), World Health Organization 
(WHO), and U.S. Global Change Research Program (USGCRP), which coordinates the U.S. 
National Climate Assessments (NCAs), and the National Academies of Sciences, Engineering, 
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and Medicine have reinforced and extended the evidence of health harms resulting from climate 
change.1–5 Moreover, since 2014, the field of climate attribution science has advanced such that 
it is now possible to link anthropogenic climate change, primarily driven by fossil fuel emissions, 
to the likelihood and intensity of weather extremes and changes in average temperatures, which 
ultimately lead to adverse human health conditions and deaths. We argue below that the 
evidence since 2009 is now even stronger to warrant upholding the Endangerment 
Finding and Greenhouse Gas Vehicle Standards as necessary to protect current and 
future American generations. 
 

••• 
 
The following section pertains to: 
 

●​ C-1: “All aspects of this proposal, including legal and scientific developments that are 
being subject to public comment for the first time.” 

●​ C-13: “We seek comment on the proposed bases for repeal presented in section V of 
this preamble, including on the economics of fleet turnover, the relative efficiency and 
emission reductions achieved by newer vehicles, and the potential costs to air quality of 
retaining standards that may slow fleet turnover as compared to the potential benefits of 
retaining GHG emission standards in response to global climate change concerns.” 

 
1. U.S. Transportation Contributes Significantly to Global GHG Emissions 
 
The U.S. transportation sector contributes significantly to global GHG emissions and to climate 
change. Total gross U.S. GHG emissions were 6343.2 million metric tons CO2 equivalent (MMT 
CO2-eq) in 2022.6 Energy-related emissions account for the vast majority (82.0%) of this total. 
Across all sectors, transportation is the largest contributor at 1801.5 MMT CO2-eq, or 28.4% of 
gross CO2-eq GHG emissions. Mobile combustion on roads was the largest source of U.S. CO2 
emissions in 2022 among all Key Categories of emissions calculated by EPA. 
 
CO2-eq GHG emissions from transportation have remained relatively stable since 2000, with 
increased emissions from light-duty trucks offsetting decreases from passenger cars over this 
period. In 2022, passenger cars (20.4%), light-duty trucks (36.5%), and medium- and 
heavy-duty trucks (22.9%) collectively represented 79.8% of CO2-eq GHG emissions from 
transportation. These vehicle types respectively represented 5.8%, 10.4%, and 6.5% of total 
U.S. gross CO2-eq GHG emissions in 2022, and together they constituted 22.7%. 
 
Globally, the U.S. ranks second behind China in terms of annual net GHG emissions. In 2022, 
the U.S. contributed 14% of total global CO2 emissions from fossil fuel combustion, and U.S. 
transportation emissions were 4.8% of these global emissions.7,8 U.S. transportation sector 
CO2 emissions are higher than the total fossil fuel CO2 emissions (from all sectors) of all 
other countries aside from China and India (Figure 1), and are roughly equivalent to 
emissions from all sectors in Russia.7 U.S. transportation therefore contributes significantly 
to global GHG emissions. 
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Figure 1. Total emissions from fossil fuels for the top 20 countries, with the U.S. transportation sector 
added for comparison. (Source: Friedlingstein et al. 2025;7 Global Carbon Budget.8 Drawn using data 
from Friedlingstein et al. (2025) with additional U.S. transportation sector data.) 
 
 
The U.S. also has the largest historical responsibility for climate change of any country in 
the world and is responsible for almost a quarter (24.1%) of cumulative global CO2 emissions 
from fossil fuels and industry since 1850 (Figure 2). Transportation emissions are a significant 
part of this total. 
 

 
Figure 2. Historical cumulative fossil fuel CO2 emissions since 1850. Calculated using territorial 
emissions. (Source: Global Carbon Project) 
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With the exception of 2020, the first full year of the COVID-19 pandemic, U.S. transportation 
emissions have shown little net change in recent years. Without policy intervention, emissions 
are projected to remain roughly constant in the coming decades.9 If U.S. transportation 
emissions remained constant for the next 50 years, the sector would emit 90.5 GtCO2-eq, or 
7.5% of the total remaining global carbon budget if global warming is to be limited to 2°C (3.6°F) 
above preindustrial levels. (This calculation does not include temperature overshoot and relies 
on transient climate response, which assumes a linear relationship between cumulative 
emissions and temperature.) There are many cost-effective strategies to reduce transportation 
emissions, including more efficient and electric vehicles and mode shifts to active travel and 
public transit. 
 

••• 
 
The following section pertains to: 
 

●​ C-27: “We seek comment on any additional aspects of the Endangerment Finding that 
may have fallen short of the administrative law requirement that agency action be 
reasonable and reasonably explained. Conversely, we seek comment on why the 
approach taken in the Endangerment Finding remains reasonable given the legal and 
scientific developments discussed in this proposal, and the impact, if any, of the EPA’s 
denial of rulemaking petitions in 2022 and 2010 on this alternative proposal.” 

 
2. EPA Regulation of Greenhouse Gases: Precedent for Regulating Pollutants as Groups 
and Pollutants with Global Impacts 
 
EPA’s reconsideration contends that GHGs should not be regulated as a group, even though the 
Clean Air Act authorizes the agency to do so and EPA frequently regulates groups of pollutants. 
EPA also contends that the effects of greenhouse gases are too indirect. However, EPA 
routinely assesses the risks posed by and regulates groups of pollutants that cause indirect 
harm. For example, EPA regulates a group of pollutants referred to as volatile organic 
compounds (VOCs) because of their role in the formation of tropospheric ozone, the main 
component of ground-level smog. A particular VOC itself might not be harmful when inhaled 
directly, but its secondary effect is when it interacts with other chemicals in the atmosphere in 
reactions that form ozone. Because these chemical reactions take time, the health impacts from 
ozone can take place far downwind from the sources of emissions. Likewise, GHG emissions – 
while not always individually harmful or harmful when inhaled directly – cause climate change 
that endangers human health and welfare, as detailed in Section 3. 
 
EPA’s reconsideration suggests that global air pollution issues are not in EPA’s domain, despite 
the agency’s recognized authority to regulate and long history of regulating other internationally 
transported pollution, such as nitrogen oxides (NOx) and ozone. EPA has recognized – as does 
the Clean Air Act – that air pollution extends beyond national boundaries, so to argue that 
GHGs are beyond EPA’s domain is nonsensical. For example, EPA has domestic rules in place 
to limit the emissions of persistent organic pollutants, pollutants that disseminate globally. As 
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another example, since 1987, EPA and U.S. states have effectively reduced environmental 
releases of dioxins and furans from U.S. sources. EPA is also authorized to phase down 
production and consumption of hydrofluorocarbons in the United States consistent with 
amendments of the Montreal Protocol.10 

 
••• 

 
The following section pertains to: 
 

●​ C-1: “All aspects of this proposal, including legal and scientific developments that are 
being subject to public comment for the first time.” 

●​ C-2: “The scientific underpinnings of the Endangerment Finding are weaker than 
previously believed and contradicted by empirical data, peer-reviewed studies, and 
scientific developments since 2009.” 

●​ C-3: “The EPA is not proposing to reopen or substantively modify at this time any 
regulations necessary for criteria pollutant and air toxic measurement and standards, 
CAFE testing, and associated fuel economy labeling requirements. If there are any 
elements of our regulations, test procedures, or GHG emission models proposed for 
removal that should remain to support other programs outside of the EPA’s GHG 
standards, we are seeking comment on what those elements are and why their 
preservation in the CFR is necessary.” 

●​ C-21: “We request comment on the analysis provided within section VIII related to the 
benefits and costs of the proposed action and whether benefit cost analysis is an 
appropriate and lawful basis for repealing the Endangerment Finding and/or resulting 
vehicle standards.” 

●​ C-23: “Stakeholders state that NCA5 does not meet the requirements under Executive 
Order 14303 and deviated from OMB guidelines on quality, objectivity, utility, and 
integrity of information disseminated by Federal agencies. The Administrator takes these 
concerns seriously and seeks public comment on the validity of these concerns and how 
they should be taken into account when determining whether to finalize any of the 
alternatives proposed in this action.” 

●​ C-27: “We seek comment on any additional aspects of the Endangerment Finding that 
may have fallen short of the administrative law requirement that agency action be 
reasonable and reasonably explained. Conversely, we seek comment on why the 
approach taken in the Endangerment Finding remains reasonable given the legal and 
scientific developments discussed in this proposal, and the impact, if any, of the EPA’s 
denial of rulemaking petitions in 2022 and 2010 on this alternative proposal.” 

 
3. Climate Change Endangers Human Health 
 
EPA contends in the docket that “uncertainties acknowledged in the Endangerment Finding are 
more significant than previously believed” (p. 36299) and that “the more pessimistic 
assumptions have not been borne out in empirical data and peer-reviewed studies through 
2025” (p. 36299). However, the large body of scientific research that has been published since 
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2009 actually provides stronger and more widespread evidence of the significant health and 
welfare harms of climate change. Duffy et al.11 previously reviewed this evidence and concluded: 
“Since 2009, the amount, diversity, and sophistication of the evidence have increased 
markedly, clearly strengthening the case for endangerment.” 
 
A large number of human health outcomes and diseases are influenced by climate change. 
Ongoing shifts in climate are already impacting human health. Table 1 shows numerous 
pathways by which climate change contributes to adverse health outcomes. Extensive scientific 
evidence on the relationship between exposure and health outcomes across these pathways is 
detailed below. Throughout the following sections, we summarize findings from the Technical 
Support Document (TSD) for the 2009 Endangerment Finding and highlight evidence gathered 
since then that is relevant to the original finding, which demonstrates higher certainty and 
scientific understanding of the health harms of climate change. 
 
 

14 

Table 1. Increasing evidence over time of the health impacts of climate change  
 

Health Pathways 
Evidence in the 2009 

Endangerment Finding 
Additional Evidence 

Since 2009 

Temperature Effects ✓ ✓ 

Extreme Events   

   Floods and Storms ✓ ✓ 

   Droughts ✓ ✓ 

   Wildfires ✓ ✓ 

Climate-Sensitive Diseases ✓ ✓ 

Aeroallergens ✓ ✓ 

Air Quality   

   Tropospheric Ozone ✓ ✓ 

   Particulate Matter ✓ ✓ 

Interactive Effects of Multiple Climate 
Hazards ✓ ✓ 

Mental Health  ✓ 

Occupational Health  ✓ 

Displacement  ✓ 

Violence  ✓ 

Impacts on Vulnerable Populations ✓ ✓ 
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A. Health Impacts Discussed in the 2009 Endangerment Finding 
 
The sections that follow match the structure of Section 7 (Human Health) and Section 8 (Air 
Quality) of the TSD for the 2009 Endangerment Finding. Each section provides a brief summary 
of the major claims made in 2009 TSD and details scientific evidence that has been published 
since then. As mentioned in the Introduction, much of the evidence of the health harms resulting 
from climate change that we describe below has also been catalogued in authoritative reports 
from the IPCC, WHO, USGCRP, and the U.S. National Academies. 
 
i. Temperature Effects 
 
According to EPA’s TSD for the 2009 Endangerment Finding, “It is not clear whether reduced 
mortality from cold will be greater or less than increased heat-related mortality in the United 
States due to climate change (Gamble et al., 2008). Local factors, such as climate, topography, 
heat-island magnitude, demographic and health characteristics of the population, and policies 
that affect the social and economic structures of communities, including urban design, energy 
policy, water use and transportation planning are important in determining the underlying 
temperature-mortality relationship in a population (Confalonieri et al, 2007; Ebi et al., 2008)” (p. 
83). 
 
Deviations from moderate temperatures, whether higher (e.g. heat waves) or lower (e.g. polar 
vortex events), have long been shown to have substantial impacts on human health, including 
morbidity and mortality. The magnitude and pathways by which climate change impacts 
morbidity and mortality differ and are shaped by the cause of disease and death. Impacts are 
further modified by baseline regional climate and demographic factors such as age, income, and 
race/ethnicity. 
 
For mortality, research has long noted that both extreme heat and extreme cold increase 
all-cause mortality. Hot days are more individually deadly than cold days, but most regions in the 
United States tend to have more cold days, and so research tends to find that extreme cold is 
responsible for more overall temperature-related deaths than extreme heat.12–14 Heat-related 
deaths recorded by the U.S. Centers for Disease Control and Prevention have demonstrated an 
increasing trend since 2017, and extreme temperatures influence different causes of mortality in 
different ways.15 Cardiovascular deaths increase with both heat and cold, but deaths from 
homicide, suicide, traffic accidents, and other accidental deaths decrease with cold and increase 
with heat (i.e. have a linear rather than U-shaped relationship with temperature).16–19 

 
Mortality effects also differ substantially by age because older people are much more sensitive 
to extreme cold, while children are much more sensitive to extreme heat. Mortality among 
middle-aged people in the United States declines with cold and increases with heat.13 Effects 
also differ substantially by region of the United States. Population acclimatization and access to 
heating and cooling options also mediate the effects of temperature extremes.20 Typically colder 
regions in the United States are less sensitive to extreme cold temperatures, meaning they see 
substantially fewer deaths at a given cold temperature relative to more moderate regions. The 
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majority of cold-related deaths in the United States therefore do not occur in the coldest regions. 
The inverse is true of extreme heat, although to a somewhat lesser degree: hot regions are less 
sensitive to individual hot days, but they experience many more of them. 
 
Taken together, published evidence indicates that warming temperatures, by reducing cold days 
and increasing the number of days with extreme heat, will affect the extent and location of 
excess mortality in the United States. Warming temperatures will change who dies, where they 
die, and how they die. Temperature-related deaths among elderly people may decline, but 
temperature-related deaths among children and middle-aged people will likely increase.  
The best comprehensive estimates suggest that the net effect of climate change on all-cause, 
all-age mortality in the United States will be near zero: declines in cold-related deaths may 
slightly exceed increases in heat-related deaths, under most warming scenarios, but the net 
effect is not significantly different from zero in recent comprehensive analyses.21–23 

 
The effect of temperatures on morbidity have also been well studied. Perhaps the best studied 
morbidity measures are hospitalizations and emergency department visits. The relationship 
between temperature and hospitalizations for all causes mirrors the temperature–mortality 
relationship, namely that both cold and heat increase overall hospitalizations.13,24 For example, a 
study of the Veterans Administration’s national electronic health record database from 
2002-2019 found a statistically significant and clinically important increase in the incidence of 
heat related illnesses over time.25 

 
Importantly, the sensitivity of hospitalizations to cold is driven nearly entirely by elderly 
populations who are particularly cold-sensitive, while middle-aged adults and children are less 
cold-sensitive and see somewhat larger hospitalization increases at hot temperatures. This 
pattern is even more stark for emergency department visits. Emergency department visits, 
which are more common among children and middle-aged adults, respond more linearly to 
temperature, meaning that any amount of warming will increase emergency department visits 
for all ages.13,26,27 Among adults aged 18–64 years in the United States, heat exposure is also 
found to be associated with increased incidences of acute myocardial infarction and stroke.28,29 
Among adults aged >18 years with commercial health insurance, increasing summertime 
ambient temperatures were also associated with increased rates of emergency department 
visits for mental health outcomes.30 Warming temperatures can be expected to increase 
emergency department visits for all ages.13,26 

 
In summary, while climate change is expected to reduce cold-related illnesses and 
deaths in some regions, it will also increase heat-related illnesses, cognitive and 
behavioral problems, and deaths in other places, as well as reduce economic 
productivity, representing serious dangers to health and well-being for people in affected 
areas.   
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ii. Extreme Events 
 
In 2016, the USGCRP reported that climate change will increase exposure risks and intensity of 
drought, wildfires, and flooding from extreme rain and hurricanes, all of which are associated 
with death, illness, injury, worsening underlying medical issues, and negatively impacted mental 
health.5 Similarly, a 2021 systematic review of extreme weather and climate change found that 
“the coming decades will be characterized by increases in the frequency and intensity of many 
types of extreme weather and climate events, with the potential for significant impacts on 
populations and health care systems worldwide.”31 Extreme events related to climate change 
have and will continue to impact community lifelines, including critical infrastructure systems 
such as energy, water and sewer, transportation, and communications, and will threaten access 
to health care and emergency response systems. Several reports and peer-reviewed studies 
have identified climate change–related extreme weather impacts across the healthcare sector, 
from supply chain disruptions for necessary medical equipment to increased emergency 
department visits and patient deaths.32–34 

 
a. Floods and Storms 
 
According to EPA’s TSD for the 2009 Endangerment Finding, “the IPCC projects a very likely 
increase in heavy precipitation event frequency over most areas” (p. 85). As projected,  
changing patterns of precipitation and increasing intensity of storm events has increased inland 
and coastal flooding in some areas of the United States.5,35 

 
Flooding affects health in the long and short term. Direct health impacts from floods include 
death from drowning, hypothermia, and electrocution. Floods also increase the risk of injury and 
disease from water- and vector-borne diseases (described below) and exposure to toxic 
chemicals and molds. Flooding can also lead to indirect health harms, including by damaging 
homes, degrading water quality, and disrupting health care infrastructure. These indirect harms 
are detailed in the section below on interactive effects of climate hazards. From 2001 to 2020, 
22,376 deaths were attributable to long-term exposure to floods in the United States, including 
deaths due to cardiovascular and respiratory diseases and external causes such as injuries and 
drowning.36 Recent reviews and meta-analyses have documented increases in mortality 
and morbidity outcomes following flooding and storm events,37,38 and studies report 
documented increases in health harms after specific flooding events in the United States, 
including increased emergency department visits for acute gastrointestinal illness in North 
Carolina after Hurricane Matthew in 2016 and Hurricane Florence in 2018.39 

 
Regarding tropical cyclones, EPA stated in the 2009 TSD for the Endangerment Finding that 
“the IPCC (2007d) also projects likely increases in intense tropical cyclone activity as described 
in Section 6(b). Increases in tropical cyclone intensity are linked to increases in the risk of 
deaths, injuries, waterborne and foodborne diseases, as well as post-traumatic stress disorders 
(IPCC, 2007b)” (p. 85–86). Recent findings indicate that the proportion of hurricanes that 
reach higher categories has increased globally over the last 40 years.35,40,41 In the United 
States, the speed at which hurricanes make landfall has decreased, leading to increases in 
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rainfall and flooding associated with these storms. In 2024, Hurricane Helene led to the deaths 
of at least 227 people, and climate change has been estimated to have increased rainfall from 
the storm by 10%.42 

 
b. Droughts 
 
Regarding drought, EPA stated in the 2009 TSD for the Endangerment Finding that “areas 
affected by droughts are likely to increase according to the IPCC (2007d)” (p. 86). Changes in 
precipitation patterns have resulted in increases in precipitation in the eastern United 
States and declines in the West. Increased temperatures are also recognized for their role in 
extending droughts, and climate change is increasing the risk of droughts with unprecedented 
severity.43–46 Worsening drought conditions influence health both directly from respiratory and 
other causes of mortality and indirectly through disruptions to food supplies.47 Regional analyses 
in the United States have found higher respiratory mortality risks during periods of moderate 
and severe drought exposure in the Northeast, Northern Rockies and Plains, Ohio Valley, and 
Upper Midwest.48 A study focused on the Upper Midwest found that severe drought exposure 
was associated with increased respiratory mortality, particularly among older adults and White 
individuals, and a study in the Northern Rockies and Plains found an increase in all-cause and 
cardiovascular mortality among older adults and women.49,50   
 
c. Wildfires 
 
According to EPA’s TSD for the 2009 Endangerment Finding, “changes in the mean and 
variability of temperature and precipitation are projected to increase the size and severity of fire 
events, including in parts of the United States (Easterling et al., 2007)” (p. 86). Over the last 40 
years, the area burned by wildfires each year in the United States has roughly quadrupled.51 
Approximately half of the increase in the forest area burned by wildfires from 1984 to 
2015 in the United States is attributable to climate change (Figure 3). 
 
Wildfires are associated with physical and mental health impacts, including premature death, 
both from fires themselves and from the air pollution they generate.4,52 The 2018 Camp Fire in 
California directly led to the deaths of 85 people and the 2023 wildfire in Lahaina, Hawaii, led to 
101 deaths.53 Many more wildfire-related deaths occur as a result of wildfire smoke exposure. 
This and other health harms are detailed in the section below on wildfire smoke. Wildfires are 
projected to increase in number and severity in the future.54–56 There are about 50 million U.S. 
homes in the wildland–urban interface, and this number has been increasing by 350,000 homes 
per year over the last two decades.51 
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Figure 3. The cumulative forest area burned by wildfires has greatly increased between 1984 and 2015, 
with analyses estimating that the area burned by wildfire across the western United States over that 
period was twice what would have burned had climate change not occurred. (Source: Abatzoglou & 
Williams (2016),52 as adapted by Reidmiller et al. (2018)57) 
 
 
The DOE Climate Working Group report that EPA relies on for this proposed rule change has 
been heavily criticized by scientists for failing to acknowledge heavily impacted areas where 
wildfires are increasing, including the western United States and boreal forests, and failing to 
acknowledge the body of scientific evidence on wildfire attribution to climate change.58 

 
iii. Climate-Sensitive Diseases 
 
The 2009 Endangerment Finding describes many food-, water-, air-, and vector-borne infectious 
diseases that are impacted by weather and climate. We highlight diseases for which there is 
strong evidence of climate-mediated impacts. 
 
The TSD for the 2009 Endangerment Finding stated that coccidioidomycosis, also known as 
Valley fever, was “projected to increase in the southwestern United States” (p. 86). There is 
some evidence that the area of endemicity is expanding northward throughout the western 
United States, driven in part by higher temperatures and changing precipitation patterns.59–61 In 
2009, there were 12,926 reported Valley fever cases in the United States, which at the time was 
a record annual high since U.S. Centers for Disease Control and Prevention data became 
available in 1998.62 Since then, 10 out of the last 14 years (through 2023) have had higher 
numbers of reported cases than this previous record high, with more cases reported in more 
states (Figure 4). 
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Figure 4. Reported Valley Fever cases, 1998–2023. (Source: CDC62) 
 
 
The TSD for the 2009 Endangerment Finding mentions that “foodborne diseases show some 
relationship with temperature” (p. 87), including an example of Vibrio infections from eating 
contaminated shellfish linked with higher temperatures. More recent evidence shows a stronger 
relationship between the number of Vibrio infections and climate change. A systematic review of 
Vibrio found that “infections with Vibrio [species] have been increasing in the U.S. and around 
the globe, a trend that has been attributed to the warming of the ocean waters and is predicted 
to be exacerbated by ongoing climate change” (Figure 5).63 Warming temperatures increase the 
length of the infection season, and increases in flooding and heat waves also increase Vibrio 
exposure risk. 

 
Figure 5. Annual Vibrio (not including toxigenic cholera) in the United States. (Source: Froelich and 
Danes (2020),63 based on CDC data) 
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Waterborne diseases are also affected by climate change. A systematic review of 
climate-attributable diarrhea burden found an “increasing risk of morbidity and mortality 
under future projections of diarrheal disease, incorporating climate conditions.”64 In many 
U.S. cities, aging sewage treatment and stormwater management systems can be overwhelmed 
by extreme precipitation events, leading to drinking water contamination.35,65 For example, using 
2.5 inches of daily precipitation as a threshold for causing combined sewer overflow into Lake 
Michigan, the frequency of these contamination events is expected to rise by 50–120% by the 
end of the century due to climate change.66 In rural regions of the United States that depend on 
well water, heavy precipitation has been found to be associated with Salmonella and 
Campylobacter infections, and extreme events can contaminate well water supplies.67–70 
Warmer surface water temperatures and enhanced mobilization of nutrients increase the 
likelihood of harmful algal blooms.71 Cyanobacterial toxin exposure arising from harmful algal 
blooms can cause hepatic, renal, and neurological conditions.72 

 
Regarding vector-borne disease, some regions of the United States will face different impacts of 
infectious disease due climate change, and some of these impacts are already evident. The 
latest IPCC assessment report stated with high confidence that climate change has increased 
the geographical range of vector-borne diseases and/or the reproduction of disease 
vectors.3 

 
The TSD for the 2009 Endangerment Finding found that the suitable range for ticks capable of 
carrying Lyme disease would shift northward. More recent research has found increasing annual 
temperatures to be associated with increased incidence of Lyme disease in the U.S. 
Northeast.73 Even as the role of climate change as a driver of geographic expansion and 
population increase of Ixodes ticks in the northern part of the eastern United States remains 
uncertain, some research has found that climate warming has expanded the suitability for 
Ixodes ticks and Lyme disease transmission in Canada.74,75  
 
Regarding malaria, the TSD for the 2009 Endangerment Finding found that, “although large 
portions of the United States may be at potential risk for diseases such as malaria based on the ​
distribution of competent disease vectors, locally acquired cases have been virtually eliminated, 
in part due to effective public health interventions, including vector and disease control activities 
(Ebi et al., 2008; Confalonieri et al, 2007)” (p. 87). However, local malaria transmission 
returned to the United States in 2023 for the first time in 20 years, indicating vector 
presence and climate suitability.76 

 
Local transmission of dengue fever has recently occurred in Florida, Texas, Hawaii, and 
California.77 Recent research has attributed 18% of the burden of dengue in 21 endemic 
countries to observed climate warming from 1995–2014 and projected further increases of 
49–76% in dengue burden by mid-century, depending on the carbon emissions pathway.78 The 
risk of other mosquito-borne illnesses including Zika virus, chikungunya virus, and West Nile 
Virus is expected to change as abundance, geographic ranges, and activity of their mosquito 
vectors change. 
 

21 

https://www.zotero.org/google-docs/?eWQpTN
https://www.zotero.org/google-docs/?nqIlZ7
https://www.zotero.org/google-docs/?w76MTj
https://www.zotero.org/google-docs/?qWVMYR
https://www.zotero.org/google-docs/?yOdvAa
https://www.zotero.org/google-docs/?e4wfA5
https://www.zotero.org/google-docs/?mriI24
https://www.zotero.org/google-docs/?sjoFMY
https://www.zotero.org/google-docs/?UE1X2B
https://www.zotero.org/google-docs/?mMwLoq
https://www.zotero.org/google-docs/?TULBdf
https://www.zotero.org/google-docs/?vQYGsy


iv. Aeroallergens 
 
In 2009, EPA stated in the TSD for the Endangerment Finding that “climate change, including 
changes in CO2 concentrations, could impact the production, distribution, dispersion and 
allergenicity of aeroallergens and the growth and distribution of weeds, grasses, and trees that 
produce them (McMichael. et al., 2001; Confalonieri et al., 2007)” (p. 88). The docket states that 
“the Endangerment Finding identified uncertainties including, but not limited to: … increases in 
allergenic illnesses” (p. 36308). There is now greater evidence and certainty that climate 
change influences allergenic illness. 
 
Pollen and mold exposure are associated with the development and exacerbation of allergic 
diseases, including allergic rhinitis and asthma, and may increase susceptibility to respiratory 
viral infections and chronic obstructive pulmonary disease (COPD) mortality.79 A meta-analysis 
found that every exposure increase of 10 grass pollen grains per m3 is linked to significant 
increases in asthma emergency department visits.80 Similarly, a study in Michigan showed that 
high concentrations of grass and ragweed pollen were associated with an elevated risk of death 
from chronic respiratory causes.81 Air pollution from wildfires, dust, and sandstorms can 
exacerbate the adverse health effects of pollen exposure. Pollutants can modify pollen structure 
as well as its protein and lipid content and the timing of pollen release, thereby increasing pollen 
allergenicity. Therefore, these interactions between air pollution and pollen heighten 
inflammation and elevate both the risk and severity of respiratory diseases.82 

 
Since the 2009 Endangerment Finding, studies have found that increasing temperatures, CO2, 
and ozone are driving higher pollen production, longer pollen seasons, and expanded 
geographical distribution of allergens.83–88 For example, from 1995 to 2009, the ragweed pollen 
season lengthened by 13–27 days in parts of the United States.89 Across the United States, by 
2018 pollen seasons began an average of 20 days earlier than in 1990, and 50% of this change 
has been attributed to anthropogenic climate change.83 

 
A greater body of evidence indicates that climate change may affect allergenic diseases due to 
climate-driven increases in rainfall and flooding, which further promote mold growth, extending 
and intensifying both pollen and mold seasons, as well as facilitating the spread of new 
allergenic species into previously unaffected regions.84 Variations can occur within the same 
species, with weather and climate conditions impacting pollen production.82 Increases in 
atmospheric fungal spore counts have been associated with increased asthma hospital 
admissions and emergency department visits, medication use, asthma symptoms, and peak 
flow variability.90 Post-disaster studies further suggest that extreme weather events such as 
hurricanes can significantly increase mold and endotoxin exposures and mold reactivity, 
particularly among individuals with asthma.91–93 

 
There is also growing evidence linking climate change to increased inflammation and 
susceptibility to respiratory viral infections due to heightened exposure to environmental 
allergens such as pollen and other environmental factors.94 Drier, hotter conditions can promote 
airway inflammation.95 Air pollution is also associated with greater allergic inflammation from 
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pollen and a higher risk and severity of respiratory viral infections, including SARS-CoV-2, the 
virus that causes COVID-19.96 

 
v. Air Quality  
 
Climate change is projected to worsen air quality in many regions of the United States, posing 
harms to human health.4 Air pollutants affected by climate change include coarse particulate 
matter (PM10  minus PM2.5), fine particulate matter (PM2.5), and ground-level ozone. These 
pollutants are likely to increase with increasing temperatures, heat waves, fires, and 
droughts.97–99 

 
a. Tropospheric Ozone 
 
In the TSD for the 2009 Endangerment Finding, EPA states that “according to the IPCC 
(Denman et al., 2007), climate change is expected to lead to increases in regional ozone 
pollution in the United States and other countries” (p. 89). Since then, a 2021 study with an EPA 
researcher as lead author found that under a high warming scenario, climate change could 
lead to an additional 4,100 deaths attributable to ozone by 2095 across the contiguous 
United States.100 By 2050–2054, compared to 2010–2014, ozone-related deaths are estimated 
to increase by 2,516 per year in 183 U.S. cities under a medium emission scenario.99 However, 
this increase would be reduced to 273 deaths per year under a scenario with strong climate and 
air pollution controls that are aligned with the Paris Agreement.99 

 
Other recent studies provide further evidence that climate change exacerbates ozone pollution 
regionally. For example, Nolte et al.101 found that ozone in the Central Great Plains and Midwest 
could increase 1–5 parts per billion (ppb) by 2050 and 10 ppb by 2095 under a high warming 
scenario. In some areas of the United States that currently meet ozone air quality standards, 
climate-induced increases in the frequency of high ozone days may push areas out of 
attainment with these standards.102 This climate-induced rise in ozone pollution could put the 
health of millions of people at risk. This is especially concerning when considering the disparate 
impact of ozone exposure on vulnerable populations living in non-attainment areas, including 
older adults and children and individuals with existing chronic conditions such as obesity-related 
illness. There is evidence that current ozone standards may not be health-protective, let alone 
exceedances of current standards. For example, Stowell et al.103 estimated that the current 
ozone standards of 70 ppb may not protect children’s health in the United States and that 
projected future ozone increases due to climate change may significantly impact the health of 
children and adolescents.  
 
b. Particulate Matter 
 
In the TSD for the 2009 Endangerment Finding, EPA states that “the overall directional impact of 
climate change on PM levels in the United States remains uncertain (CENR, 2008), as too few 
data yet exist on PM to draw firm conclusions about the direction or magnitude of climate 
impacts (CCSP, 2008b)” (p. 93). 
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Climate change increases PM2.5 exposure in the United States through higher temperatures, 
which increase biogenic emissions from vegetation and soils, and increased emissions of 
primary PM2.5 and secondary precursors during wildfires, heat waves, and droughts, as well as 
through increased humidity.4 U.S. annual PM2.5 concentrations are projected to increase by 2100 
relative to present day (2015–2024) under a high warming scenario but could decrease under 
lower warming scenarios.4 These projections do not account for the influence of climate change 
on wildfire smoke, which we detail in a section below. Observed increases in wildfire smoke 
PM2.5 have caused or contributed to the stagnation or reversal of PM2.5 exposure 
reductions in more than half of U.S. states since 2016.104 

 
A recent study found that PM2.5 episodes in the northeastern United States would last longer 
and occur more frequently under a high warming scenario.105 Across the western United States, 
the co-occurrence of extreme PM2.5 and ozone pollution events has increased in frequency, 
spatial extent, and duration between 2001 and 2020.106 As a result, annual exposure to multiple 
harmful pollutants has increased by 25 million person-days per year. This trend is expected to 
continue under climate change, driven by the co-occurrence of extreme heat and wildfires. One 
study found that, under a high warming scenario, climate-induced changes in PM2.5 
concentrations could lead to an increase in the annual number of incident childhood asthma 
cases from 38,000 in 2030 to 200,000 by 2095.107 This study also found that PM2.5-attributable 
albuterol inhaler uses per year could rise from 29 million in 2030 to 160 million by 2095, which 
would cost billions of dollars per year by 2095. 
 
1. Dust 
 
Warmer and drier conditions, including droughts driven by climate change, are expected to 
increase dust concentrations (a component of particulate matter) over the United States, 
particularly in the Southwest. Achakulwisut et al.108 found that increases in fine dust over the 
Southwest were significantly associated with soil dryness. For every unit decrease in the 
2-month Standardized Precipitation-Evapotranspiration Index over the U.S. Southwest and 
northern Mexico, fine dust over the Southwest increased by 0.22–0.43 μg per m3. This study 
projected that increases in airborne dust exposure by the end of the century could lead to 140 
additional deaths per year in the U.S. Southwest under a low warming scenario and 750 
additional deaths per year under a high warming scenario. Climate-driven changes in airborne 
dust exposure is a climate penalty that has important, if still poorly recognized, health 
consequences in the U.S. Southwest. 
 
Additionally, lower lake levels, such as in the Great Salt Lake and the Salton Sea, can lead to 
more entrainment of dust that affects nearby communities. Climate change can amplify declining 
lake levels as a result of higher temperatures and persistent drought.109 As lake levels lower, 
more dust from exposed lakebeds can move into the air and expose people. One study found 
that dust PM2.5 exposures could increase from 24.0 μg per m3 for “healthy” Great Salt Lake 
levels, defined by its elevation above sea level, to 26.5 μg per m3 for very low lake levels.110 
Increases in lakebed dust exposures could have a range of negative health outcomes, including 
respiratory effects and oxidative stress.111 
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2. Wildfire Smoke 
 
A recent study of fire smoke in the contiguous United States indicated that, between 2007 and 
2018, fire smoke contributed more than 25% of the total daily PM2.5 concentration at roughly 
40% of regulatory air monitors in EPA’s Air Quality System (AQS) for more than one month per 
year. People residing outside the vicinity of an AQS monitor (defined by a 5-kilometer radius) 
were subject to 36% more smoke-impacted days compared with those residing nearby monitor 
sites.104 

 
Wildfire smoke-derived PM2.5 has already imposed significant health harms on Americans. A 
2018 paper by Fann et al.,112 an EPA scientist, estimated that PM2.5 from wildland fires 
between 2008 and 2012 resulted in increased premature deaths and respiratory illnesses, 
primarily impacting northern California, Oregon, Idaho, Florida, Louisiana, and Georgia. 
More recently, the 2023 wildfire season in Canada was estimated to be responsible for 5,400 
deaths from short-term exposure in North America and 64,300 deaths from long-term exposure 
in North America and Europe.113 

 
A recent study of wildfire PM2.5 exposure due to anthropogenic climate change found that in the 
United States, “climate change contributed to approximately 15,000 wildfire particulate matter 
deaths over 15 years with interannual variability ranging from 130 to 5,100 deaths.”114 Another 
study estimated that wildfire smoke PM2.5 contributed to approximately 11,415 nonaccidental 
deaths per year from 2007 to 2020 in the contiguous United States.115 

 
Wildfire smoke is also associated with non-fatal health harms, including emergency department 
visits and hospitalizations for cardiovascular and respiratory diseases. A study in San Diego, 
California, found that people experiencing homelessness were increasingly likely to visit 
emergency departments after periods of increased PM2.5 exposure from wildfire smoke.116 In a 
separate study that included authors from EPA, short-term exposure to PM2.5 on smoke days 
were implicated in elevated asthma-related hospitalizations among adults aged ≥65 in a study of 
692 U.S. counties within 200 kilometers of 123 large wildfires between 2008 and 2010.117 
Wildfire smoke exposure among older adults has also been associated with increased 
cardiovascular and cerebrovascular emergency department visits during California’s 2015 fire 
season in an analysis co-authored by an EPA scientist.118 In Colorado, a study reported that 
acute exposure to fire smoke PM2.5 can significantly increase the risk of asthma ED visits among 
children and adults.119 

 
Wildfire smoke contains a complex mix of pollutants that can vary by location, with urban 
wildfires presenting risks of exposure to toxic chemicals from the burning of plastics, vehicles, 
and buildings, which differ from the pollutant mix in smoke from wildfires in wooded natural 
environments.120–123 While particulate matter is most commonly studied, other components such 
as reactive organic compounds, which can be particles or gases, potentially play a role in 
increasing cancer risk from long-term exposure to smoke.124  
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Figure 6. County-level projected increases in annual excess deaths due to smoke PM2.5 in 2050; 
increases are calculated as the differences between the average deaths under SSP2-4.5 scenario over 
2046-2055 and the 2011-2020 average. (Source: Figure 5c from Qiu et al. (2025)129) 
 
 
Recent studies have also linked wildfire encounters and wildfire smoke exposure with acute and 
chronic health outcomes. For example, a 2017 study of western U.S. states found that 
short-term exposure to wildfire-specific PM2.5 was associated with risk of respiratory diseases in 
the elderly population during severe smoke days.125 A study using the National Cancer 
Database showed that patients recovering from surgical resection of non–small cell lung cancer 
had worse overall survival if they lived near wildfire events during recovery.126 Initial evidence 
suggests that wildfire smoke PM2.5 may be more hazardous to human health than PM2.5 emitted 
from other sources. An observational study conducted in Southern California found that 
wildfire-specific PM2.5 increased the risk of respiratory hospitalization amongst children about 
ten times more than non-wildfire PM2.5.127 A study of the Medicare population showed that 
long-term exposure to wildfire smoke PM2.5 was linked to a higher risk of heart failure compared 
with non-smoke PM2.5, with greater susceptibility in women and socially vulnerable 
populations.128 

 
Qiu et al.129 quantified the future mortality burden in the United States due to wildfire smoke 
PM2.5. Future wildfire smoke PM2.5 could result in 67,880–71,420 excess deaths per year by 
2050 across three climate warming scenarios, a 64–73% increase relative to the 41,380 annual 
average deaths due to smoke PM2.5 from 2011–2020. Figure 6 shows the expected increase in 
deaths from wildfire smoke exposure in 2050 under an intermediate climate warming scenario. 
Cumulative excess deaths from wildfire smoke PM2.5 could reach 1.9 million from 2026–2055. 
These estimates indicate that damages from climate-induced smoke could be substantial by 
mid-century in the United States. 
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vi. Interactive Effects of Multiple Climate Hazards 
 
In the TSD for the 2009 Endangerment Finding, EPA stated that “there are few studies that 
address the interactive effects of multiple climate change impacts or of interactions between 
climate change health impacts and other kinds of local, regional, and global socioeconomic 
changes (Field et al., 2007). For example, climate change impacts on human health in urban 
areas will be compounded by aging infrastructure, maladapted urban form and building stock, 
urban heat islands, air pollution, population growth, and an aging population (Field et al., 2007)” 
(p. 82). Recent evidence reinforces that compound climate-driven events are likely to 
harm human health. 
 
A study of hospitalizations in California from 2011–2019 found that compound wildfire smoke 
and extreme heat events were associated with combined impacts on morbidity.130 Compound 
drought and heat wave events are linked to elevated mortality risk in individuals with COPD.131 
Several studies find that simultaneous exposure to ozone and other climate-sensitive risk 
factors like heat and wildfire smoke can lead to worse health outcomes than exposure to ozone 
alone.132–134 

 
Several climate-related extreme events pose risks to electric power grids, including increased 
electricity demand during heat waves, emergency shutoffs due to wildfires, damage from 
wildfires, damage from storms and flooding, and drought conditions restricting hydroelectric 
power generation. Power outage events are associated with a wide range of adverse health 
outcomes, including higher rates of all-cause mortality and morbidity.135–140 In particular, power 
grid failures can impact the health of those relying on electricity for medical care, including home 
oxygen therapy or medications that require refrigeration, and have been found to increase 
mortality and morbidity during heat waves.136,141,142 Extreme heat driven by climate change could 
also drive up electricity use to satisfy cooling demand, which can increase PM2.5 and ozone 
exposure and associated health harms.143 

 
Damage to healthcare facilities, disruption of supply chains, stress among healthcare workers, 
and disruption of travel and access to healthcare can worsen pre-existing conditions.144 For 
example, a U.S. Veterans Affairs medical center was forced to close for six months after 
Hurricane Sandy in 2012. Veterans who had been using the facility were found to have a 26% 
higher likelihood of uncontrolled blood pressure one year after the facility reopened, compared 
to veterans exposed to Hurricane Sandy whose healthcare facilities were not forced to close.145 
Sea level rise is contributing to more frequent coastal flooding, which can also interfere with 
healthcare access. For example, in Tybee Island, Georgia, tidal flooding now cuts residents off 
from the mainland – the site of the nearest hospital – around ten times per year.146 In 2024, 
Hurricane Helene damaged a medical supply plant in western North Carolina that produces 
intravenous fluids, which caused hospitals outside the path of Hurricane Helene to postpone 
non-emergent and elective surgeries. This example illustrates how flooding in a single area not 
only affects those in the area, which included the deaths of 227 people due to Hurricane 
Helene,42 but can also negatively affect health across the United States via supply chain 
disruptions.147 
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vii. Advances in Climate Attribution Science 
 
While the regulatory docket describes potential uncertainties in “the extent to which 
human-induced climate change affects the intensity and frequency of extreme weather events” 
(p. 36308), the ability to attribute extreme weather to anthropogenic climate change has 
vastly improved since 2009. Advances in attribution science methods mean that scientists can 
now identify the influence of human-caused climate change on a range of extreme weather 
events, including heat waves, wildfires, floods, hurricanes, and droughts.148–150 These methods 
allow scientists to compare the intensity or frequency of an extreme event to the intensity or 
frequency that we would expect in a world in which there was no human influence on the 
climate system. 
 
A systematic review analyzed empirical data from 732 locations in 43 countries to estimate 
mortality burdens associated with the additional heat exposure that resulted from recent 
human-induced warming from 1991–2018. In the United States, about 37% of warm-season 
heat-related deaths over this period were attributable to anthropogenic climate change, 
similar to the average across all 43 countries.151 The June 2021 heat wave over the U.S. Pacific 
Northwest and Canada, which led to temperature records being broken in some places by as 
much as 11°F, was determined to have been virtually impossible without anthropogenic climate 
change.152,153 Washington State alone saw more than 440 excess deaths because of this event, 
which made it the deadliest weather event in the state.154,155 

 
Other examples of attribution studies that link anthropogenic climate change to increased 
intensity of events include: 
 

●​ Flooding: For recent catastrophic flooding in the Central Mississippi river valley that 
occurred April 2–6, 2025, World Weather Attribution found a 40% increase in the 
likelihood of the event and about a 9% increase in its intensity because of climate 
change.156 

●​ Hurricanes: Hurricane Helene formed over record-high sea surface temperatures in 
2024, and World Weather Attribution estimated that rainfall from the hurricane was 10% 
heavier due to climate change. Torrential rain and flash flooding occurred across 
Georgia, South Carolina, North Carolina, Tennessee, and Virginia during the storm. More 
than 227 people died from this event, making it the deadliest hurricane in the United 
States since Hurricane Katrina.42  

●​ Wildfires: Numerous severe fire seasons in North America have been exacerbated by 
climate change because of declines in fuel moisture and increases in fire weather 
severity.157–160 As a recent example, World Weather Attribution found that the 2023 
Quebec fire season, which resulted in harmful smoke exposure across parts of the 
United States, was 50% more intense due to the impact of climate change.161 
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B. Impacts on Human Health and Well-Being Not Discussed in the 2009 Endangerment 
Finding 
 
Several impacts to health and well-being were not discussed in the TSD for the 2009 
Endangerment Finding. A review of the evidence in the Endangerment Finding found that 
evidence linking climate change to violence, ocean acidification, national security, and economic 
well-being had increased such that these impacts would warrant inclusion in the finding of 
endangerment.11 Below, we summarize the growing body of scientific evidence indicating that 
climate change has health impacts related to mental health, displacement, and violence. We 
conclude the section by summarizing evidence showing that workers across various 
occupations are more vulnerable to climate related impacts and that certain groups in the United 
States are at greater risk from the health impacts of climate change due to their demographics 
and geography. 
 
i. Mental Health 
 
Systematic reviews and meta-analyses have consistently found negative impacts of 
extreme weather events on mental health, including increased rates of anxiety, 
depression, and post-traumatic stress disorder (PTSD).162 Studies have also linked higher 
temperatures to an increased risk of psychiatric emergency department visits and 
hospitalizations, including for substance-use disorders, anxiety, stress-related disorders, mood 
disorders, and schizophrenia, as well as with attempted and completed suicides.163,164 
Encounters of wildfire events may also negatively affect mental health conditions such as 
anxiety disorders.165 

 
Scientists have a better understanding of the multiple pathways by which climate change can 
impair mental health. These include not only increased temperatures and extreme weather 
events, such as wildfires, storms, and flooding, but also associations with poor air quality, 
indirect impacts such as involuntary displacement, and anxiety associated with awareness of 
the threat posed by climate change.166,167 Substantial research has demonstrated that climate 
change anxiety is associated with exposure to the impacts of climate change and is negatively 
related to mental health and well-being, even when controlling for more general anxiety.168,169 
Global and U.S. surveys show high levels of climate distress in young people. The greater their 
exposure to dangerous weather events, the more likely respondents are to report climate 
distress.170–172 Though climate distress is not a mental disorder, climate disruptions and the lack 
of effort to stop preventable disasters can contribute to anxiety and depression.167 

 
ii. Displacement 
 
Climate change is increasingly driving displacement in the United States, with profound 
implications for health and well-being. In Alaska, thawing permafrost, diminishing sea ice, 
and storm surges are accelerating coastal erosion.173 Dozens of Alaska Native villages face 
imminent threats, and at least 12 villages have decided to relocate or explore relocation 
options.174 Yet with no single agency tasked with overseeing relocation, villages like Kivalina and 
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Newtok have faced decades of delays, piecing together support from multiple funding streams 
that were never designed for community-scale climate migration.175,176 

 
These predominantly Alaska Native communities are geographically remote, with year-round 
access only by small plane. Subsistence harvests of fish, berries, and marine mammals are 
central to nutrition and culture, while imported, store-bought food is prohibitively expensive. 
Relocation threatens food security, increases risk for chronic disease, and disrupts cultural 
continuity, an important determinant of Indigenous health.177,178  
 
Similar challenges are occurring in coastal Louisiana, where residents of Isle de Jean Charles 
have already relocated after losing nearly all their land to sea-level rise and subsidence.179 
Families report stress, anxiety, and strained access to medical and social services.177 Other U.S. 
coastal and island communities face the same trajectory.180 In addition to mental health impacts, 
infectious disease risk due to inadequate water and sanitation, and threats to food security and 
nutrition, relocation undermines social determinants of health such as housing, livelihoods, and 
healthcare access.180 

 
Beyond permanent relocation, shorter-term climate-related displacement affects Americans 
across the United States in areas struck by hurricanes, wildfires, and other extreme events and 
in areas with growing risk of extreme heat, water scarcity, flooding, and other long-term threats. 
According to the U.S. Census Bureau’s Household Pulse Survey, more than 3 million Americans 
were displaced by disasters in 2023.181 Of these, approximately one-third reported being 
displaced for more than one month. Displacement threatens health and well-being in many 
ways, including interruption of ongoing medical care for chronic conditions, inability to access 
appropriate care for acute conditions, weakened social cohesion, and worsened mental health 
conditions.182 The financial implications of displacement and potential loss of a primary asset 
(i.e. a home), especially for older Americans, are profound and can influence health and 
well-being in numerous ways. 
 
iii. Violence 
 
Since violence and conflict are affected by political and economic conditions, adequate controls 
for confounding effects are necessary and underlying mechanisms are still being explored to 
identify effects from climate change.18,183,184 Several recent major reports and meta-analyses 
suggest a link between temperature and violence, crime, or both. The IPCC found “crime, 
including violent crime, has been associated with higher temperatures in the USA (medium 
confidence),” particularly for violent crimes including aggravated assaults, rapes, and 
homicides.35 A recent study of 44 U.S. cities found high temperatures to be associated with 
increased risk of violent crime, similar to some previous studies.185 A recent meta-analysis found 
that higher temperatures were significantly associated with crime, violence, or both.186 A 
systematic review found increased risk of suicide to be associated with increases in 
temperature.187 In the United States, one study projected that an increase in warming of 2°C 
(3.6°F) above baseline average U.S. temperatures through the end of the century could lead to 
563 more suicides per year.188 While there is still uncertainty regarding the relationship 
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between violence and conflict and climate change, the existing evidence warrants 
consideration as another pathway by which climate change affects health, which was not 
included in the 2009 Endangerment Finding.  
 
iv. Occupational Health 
 
Workers, especially outdoor workers, are vulnerable to climate impacts, including from 
heat, smoke from climate-driven wildfires, and floods. In addition to the generally 
recognized direct impacts of high temperatures and elevated air pollution, including heat 
exhaustion and asthma exacerbation, these exposures also have indirect health impacts such 
as increased injury rates and missed work days. 
 
Climate-driven heat exposure is associated with occupational injuries, illness, and death.4 This 
is particularly relevant for workers in the construction, agriculture, transportation, warehousing, 
and waste management industries. A 2022 meta-analysis of occupational heat strain, which 
included 2,409 outdoor workers across 41 jobs in 21 countries, including the United States, 
found that occupational heat stress increased workers’ core and skin temperatures, as well as 
heart rate and urine specific gravity, a measure of the concentration of dissolved chemicals and 
particles in urine.189 A prior systematic review found that individuals working a single work shift 
under heat stress – defined as a wet-bulb globe temperature above 22.0 or 24.8°C (71.6 or 
76.6°F), depending on work intensity – were about four times more likely to experience 
occupational heat strain than an individual working in thermoneutral conditions and that their 
core temperature increased by 0.7°C (1.3°F). Moreover, the study found that about 15% of 
individuals who typically or frequently worked under heat stress – defined as a minimum of 6 
hours per day, 5 days per week, for 2 months of the year – experienced kidney disease or acute 
kidney injury.190 

 
Increasingly severe wildfires pose increased occupational risks to firefighters who must fight 
fires over longer wildfire seasons. Wildland firefighters face a number of environmental and 
occupational exposures during wildfire suppression, which are linked to increased risk of PTSD, 
chronic stress, and other psychological symptoms.191 These stress conditions can have 
long-term implications for mental and physical health and may be linked to wildfire smoke 
exposure.191 PM2.5 exposure from wildfire smoke also places firefighters at higher risk of lung 
cancer and cardiovascular disease.192 One review finds that “health risks to firefighters from 
wildfire smoke will continue rising based on the ongoing climate change,” noting the particulate 
risk from the increase of fires in the wildland–urban interface, where exposure to hazardous 
emissions from burning man-made materials is high.193 

 
First responders, rescue and recovery workers, and clean-up crews may all be affected by 
exposure to toxic substances, mold, and other hazards during and after flooding and storm 
events. Workers helping clean up after Hurricane Katrina developed “Katrina cough,” and 
landscaping workers experienced increased injuries after Hurricane Sandy. Flood waters from 
Hurricane Harvey led to chemical explosions at the Arkeme Chemical plant, which affected plant 
workers, first responders, and nearby residents.194 
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Farmers and agricultural workers are subject to several types of climate-driven health impacts. 
Drought during the growing season has been linked to increased occupational psychosocial 
stress among farmers, highlighting the broader mental health and occupational risks of 
climate-related drought exposure.195 Agricultural workers in the United States are among a 
group of workers with the highest rate of occupational heat-related deaths, and the average 
number of days agricultural workers spend working in unsafe conditions is projected to double 
by mid-century in a high warming scenario.196,197 Worker protections include providing cooling 
measures (such as shade, fans, or trees), cool drinking water, rest periods, acclimatization 
periods, and heat-related injury training, but only five states have heat protection standards 
according to the U.S. Occupational Safety and Health Administration, thresholds for protection 
vary, and the United States does not have a national heat standard, though one was proposed 
in 2024 but has not been finalized.198–201 

 
v. Differential Impacts and Susceptibility 
 
In the TSD for the 2009 Endangerment Finding, EPA finds that “climate change is very likely to 
accentuate the disparities already evident in the American health care systems, as many of the 
expected health effects are likely to fall disproportionately on the poor, the elderly, the disabled, 
and the uninsured (Ebi et al., 2008)” (p. 82). Climate change threatens the health and 
well-being of all Americans, but some groups are especially vulnerable, for a range of 
biological and social reasons. Groups at risk include the very young, the very old, pregnant 
individuals, people with pre-existing medical conditions, poor people, and people affected by 
discrimination or disenfranchisement. 
 
a. Infants and Children 
 
Children are especially vulnerable to several climate-related risks.202–204 According to the 
American Academy of Pediatrics, “children’s physical and mental health are threatened by 
climate change through its effects on temperature, precipitation, extreme weather (eg, heat 
waves, wildfires); ecological disruption; and community disruption.”205 

 
Extreme heat has long been recognized as a particular risk for children.206,207 The risk begins 
with fetal development. Extreme heat is a risk factor for preterm birth, stillbirth, congenital 
anomalies, and gestational diabetes.208–215 Several systematic reviews and meta-analyses 
suggest extreme temperatures experienced during pregnancy increase the risk of preterm birth 
and low-birth weight.209,215–217 Lifelong consequences such as poor health and social outcomes 
may follow excessive exposure to heat in utero.218  
 
Children are less able than adults to regulate body temperature during periods of 
extreme heat.219 Infants are at high risk of heat-related mortality.203,220 A particularly tragic 
example of such deaths occurs when children are left in cars on hot days.221 Pediatric 
emergency visits rise during hot weather, not only for heat-related illness but also for certain 
infections222,223 and for injuries.224 Young people playing sports are at risk of heat-related illness, 
including heat stroke, which can be fatal.225–228 Adapting by reducing sports activities in very hot 
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weather – a trend that parents already report – deprives children of an opportunity for physical 
activity, a health behavior that improves physical and mental health and lowers chronic disease 
risk later in life.229,230. Beyond sports, extreme heat is linked to lower physical activity levels in 
preschool children during outdoor play time in childcare settings and elementary children during 
school recess.230,231 

 
Young people’s learning and cognitive performance decline in very hot weather, losses that can 
result in lifelong reductions in earnings.202,232,233 Extreme heat is also associated with increases 
in violent behavior, including self-harm, which may affect children through their own behavior or 
as victims of abuse and neglect.186,234–237 

 
Children are also disproportionately affected by air pollution because they have developing 
lungs and breathe faster than adults. Children are especially susceptible to wildfire smoke.238,239 
Wildfire smoke exposure in utero is associated with reduced birthweight, and exposure early in 
life is associated with immune and pulmonary toxicity, effects that can persist into 
adolescence.240,241    
 
Young people report high levels of anxiety, depression, and other forms of mental distress in 
connection with climate change.171,172,242–246 Children are also vulnerable to post-disaster mental 
health problems such as depression and post-traumatic stress, especially if certain risk factors 
operate, such as witnessing destruction, losing a home or loved one, or being displaced.247–259 

 
b. Older Adults 
 
Climate change disproportionately affects older adults.260–262 Older people are especially 
susceptible to extreme heat because of their reduced thermoregulatory capacity.263,264 
Exposure to extreme heat in older people may accelerate aging265 and is associated with 
elevated morbidity and mortality.24,266,267 

 
Older people are also vulnerable to extreme events such as hurricanes and floods due to 
underlying medical conditions such as sensory and cognitive disabilities, dependence on 
assistive devices, social isolation, and limited mobility.268,269 Accordingly, mortality among elders 
during and after an extreme event can exceed that in younger people. In the immediate 
aftermath of Hurricane Katrina in 2005, 49% of fatalities were among people aged ≥75 years, far 
in excess of their proportion of the population.270 Following Hurricane Sandy in 2012, mortality 
among the elderly in affected areas increased nearly twice as much as in the general 
population,271 and mortality among the elderly who lived in flooded areas remained elevated five 
years later.272 Institutionalized elderly people face specific risks. A study of nursing home 
residents in Florida found that nearly half were exposed to power loss following Hurricane Irma 
in 2017, which was associated with an elevated risk of dying both one week and one month 
post-event.273 Among disaster survivors, however, some studies show higher levels of 
psychological resilience in older adults than in younger people.274–276 
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c. Reproductive Health and Pregnancy 
 
The USGCRP found in 2016 that pregnant and post-partum women are at high risk for distress 
and mental health consequences related to climate change.5 In 2018, the WHO found that 
climate change–driven disruptions to nutrition were associated with risks and changes in 
patterns of maternal care, child care, and breastfeeding.2 Since then, a systematic review 
analyzing over 32 million births in the United States found that exposure to PM2.5, ozone, and 
heat had a significant association to adverse birth outcomes.277 Another study of 29 million 
live births in the United States from 1989–2003 found that high ambient temperature during 
pregnancy was associated with lower fetal growth.278 Multiple other systematic reviews and 
meta-analyses have also found associations between increases in heat exposure and increases 
in risk of stillbirth, pre-term birth, reduced birth weight, congenital anomalies, and gestational 
diabetes mellitus.209,211,215,279,280 

 
There is also increasing concern about the impacts of climate change–related hazards on 
fertility. Evidence suggests that heat stress disrupts both male and female reproductive 
processes, raising the risk of infertility, miscarriage, and delayed conception with potential 
population-level consequences.281 Rubin et al.282 found that exposure to hazardous wildfire 
smoke was associated with decreased total motile sperm count among those undergoing 
intrauterine insemination. Gaskin et al.283 showed that a 1°C (1.8°F) increase in the mean 
maximum temperature during the 90 days before ovarian reserve testing was associated with a 
lower antral follicle count (ovarian reserve). A 2025 study showed that deviations in 
temperatures from long-term trends resulted in an increase in the prevalence of female infertility, 
an association that was significant in the United States.284 With an increase in global 
temperatures, female infertility is projected to increase in the future.284 

 
d. People with Pre-Existing Medical Conditions 
 
People with certain pre-existing medical conditions face a range of increased risks from climate 
change. People with cardiovascular disease,285–290 respiratory disease,291–295 renal disease,296 
and diabetes297 are especially vulnerable to heat, including from increases in hospitalization and 
death during extreme heat events. People with cardiovascular disease and respiratory disease 
are also especially vulnerable to the effects of wildfire smoke, as reflected in increased rates of 
hospitalization and death.298–301 People with allergies and asthma are vulnerable to a wide range 
of climate-related extreme events, including floods and wildfires, due to the aggravation of 
symptoms and increases in emergency department visits and hospitalizations.302,303 

 
People with dementia are at increased risk from several climate-related exposures, including 
heat, air pollution, and extreme events, for reasons including inability to recognize a hazard and 
inability to take protective action.304,305 Similarly, people with mental illness are at increased risk 
from several climate-related exposures. During extreme heat events, hospitalizations for mental 
illness increase and people with mental illness have dramatically increased mortality.163,306–309 

 

34 

https://www.zotero.org/google-docs/?GqdRNv
https://www.zotero.org/google-docs/?Dirgnm
https://www.zotero.org/google-docs/?vydZmI
https://www.zotero.org/google-docs/?3H4o63
https://www.zotero.org/google-docs/?HhzTNC
https://www.zotero.org/google-docs/?H8OTxq
https://www.zotero.org/google-docs/?wgnHi6
https://www.zotero.org/google-docs/?Ld0uy1
https://www.zotero.org/google-docs/?8omu1C
https://www.zotero.org/google-docs/?rCOVrz
https://www.zotero.org/google-docs/?a7Ryaw
https://www.zotero.org/google-docs/?t5gkEz
https://www.zotero.org/google-docs/?8oMVJI
https://www.zotero.org/google-docs/?Xx4FXO
https://www.zotero.org/google-docs/?QipVUr
https://www.zotero.org/google-docs/?4w98xe
https://www.zotero.org/google-docs/?Iuq4l6
https://www.zotero.org/google-docs/?EHikD0


Many chronic diseases bring increased risk during climate-related disasters. When 
electric power supply is interrupted, patients who require electricity for medical devices or 
medications are at risk. Ongoing care may be interrupted when daily routines are upended, 
health care facilities are overwhelmed with acute patients, supply chains are disrupted, 
infrastructure is damaged, and transportation is unavailable. For example, studies show 
worsening of diabetes control in patients affected by Hurricane Katrina.310,311 When people have 
to relocate, as may occur during and after a hurricane, chronic care for kidney dialysis, cancer 
chemotherapy, and addiction treatment may be interrupted.31,312–319 Additionally, certain 
medications used for chronic disease treatment can increase the risk of heat-related illness by a 
number of mechanisms that include impaired sweating, reduced thirst sensation, hypotension, 
and altered central thermoregulation.320,321 Examples of such medications include 
antidepressants, antihypertensives, antipsychotics, and pain medications. 
 
e. Poor People and People Affected by Discrimination or Disenfranchisement 
 
Climate change amplifies pre-existing health disparities. Nearly every adverse health 
outcome associated with climate change disproportionately affects low-income people, 
members of racial and ethnic minority communities, immigrants, and others who are 
marginalized.322–326 This has been documented with respect to exposures including heat,327–331 
flooding,332–334 and extreme weather events,335,336 and with regard to multiple health outcomes 
including children’s health,337 heat-related mortality,338 nutrition,339–341 and respiratory health.342 

Mechanisms are numerous but can reflect increased prevalence of pre-existing medical 
conditions (as discussed above), increased exposures given attributes of the built environment 
(e.g. urban heat islands and lack of tree canopy in poor neighborhoods), fewer resources for 
protection against exposures (e.g. air conditioning), and fewer financial resources available in 
situations of property damage or displacement. 
 
f. Geographic Differences 
 
Climate stressors have clear geographic differences across the United States, but the 
residents of most U.S. states are vulnerable to at least one type of stressor.4 For example, 
the influence of increasing temperatures will have greater health effects in areas of the country 
where the effects of heat greatly exceed the effects of cold temperatures (as described above), 
and where the presence of residential air conditioning or other cooling sites is inadequate to 
meet the growing need. In areas of the U.S. Southeast and Southwest where extreme heat 
events are becoming increasingly more frequent, health risks are growing over time and can be 
clearly linked with climate change. Significant increases in heat waves have also been observed 
in recent decades in the Great Plains and Northern Rockies. Beyond interregional patterns of 
heat exposure based on baseline weather conditions, heterogeneity is expected within regions 
due to the presence of urban heat islands, coupled with the lack of availability of air conditioning 
within a larger percentage of lower-income households living in cities. Thus, there will be 
geographic and sociodemographic population groups who will disproportionately experience 
increasing health risks associated with increasing ambient temperatures. 
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While wildfire smoke events have been historically located in well-defined geographic areas 
(e.g. California), these events have become increasingly widespread with impacts seen across 
much of the country. Many states in the Midwest and South have experienced either stagnations 
in air quality improvements or reversals with increasing concentrations due to wildfires.104 Even 
some of the geographic areas that had a more limited effect of wildfire smoke historically, such 
as in the Northeast, have experienced repeated wildfire smoke impacts in recent summers 
because of Canadian wildfires.298,299 Air quality is also affected by dust storms, with major 
impacts earlier this year in states such as Arizona, New Mexico, and Texas. Drought conditions, 
which are associated with dust storms but can also influence infectious disease exposure, have 
increased rapidly in the West, Southwest, and Northwest, but with other regions like the 
Southeast and Midwest projected to have growing frequency of flash droughts in the coming 
decades. 
 
Extreme storms also have well-defined geographic patterns, whether from hurricanes that 
primarily affect states in the Southeast and along the Atlantic Coast and Gulf of Mexico, or from 
tornados that are dominant in the Great Plains. Broadly, these trends reinforce that individuals 
living in all regions of the United States are vulnerable to the health risks associated with a 
changing climate.​
 

••• 
 
The following section pertains to: 
 

●​ C-3: “The EPA is not proposing to reopen or substantively modify at this time any 
regulations necessary for criteria pollutant and air toxic measurement and standards, 
CAFE testing, and associated fuel economy labeling requirements. If there are any 
elements of our regulations, test procedures, or GHG emission models proposed for 
removal that should remain to support other programs outside of the EPA’s GHG 
standards, we are seeking comment on what those elements are and why their 
preservation in the CFR is necessary.” 

●​ C-13: “We seek comment on the proposed bases for repeal presented in section V of 
this preamble, including on the economics of fleet turnover, the relative efficiency and 
emission reductions achieved by newer vehicles, and the potential costs to air quality of 
retaining standards that may slow fleet turnover as compared to the potential benefits of 
retaining GHG emission standards in response to global climate change concerns.” 

●​ C-21: “We request comment on the analysis provided within section VIII related to the 
benefits and costs of the proposed action and whether benefit cost analysis is an 
appropriate and lawful basis for repealing the Endangerment Finding and/or resulting 
vehicle standards.” 
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4. Economic Effects of Climate Pollution and Co-Benefits of Pollution Controls 
 
The costs and benefits considered in the Endangerment Finding reconsideration proposal and 
Draft Regulatory Impact Analysis (RIA) are narrow and fail to fully consider health co-benefits of 
GHG reductions and climate-related economic damages, including those to human health. 
 
A. Deficiencies in the Draft Regulatory Impact Analysis 
 
Chapter 6 of the Draft Regulatory Impact Analysis (RIA) presents results of the five main 
scenarios, which the authors state rely on the same models and tools as the 2024 RIAs, but 
with varying scenarios. However, neither this chapter nor Appendix A (which purportedly 
provides more detail on the methods used) provides sufficient insight into how or whether the 
models and tools that were used in the 2024 RIAs were rerun with the modified assumptions, 
including removal of IRA provisions and California’s Advanced Clean Trucks (ACT) rule, 
changes in gasoline and diesel prices, and accounting for only 2.5 years of fuel savings. Some 
information about these modified assumptions are outlined in Chapters 2–5, but details on how 
these changes are incorporated into the modeling framework are not provided. 
 
The summary results presented in Chapter 6 show only the net costs and savings of each 
scenario, but no details on each cost and saving category. In the second scenario (no IRA and 
ACT), for example, it is stated that changes in net societal costs are “largely driven by higher 
fuel consumption and associated fuel costs, which is greater than the reduction in vehicle 
technology costs” (p. 20), but no data are provided in the entire Draft RIA that reveal how much 
fuel consumption might change under this scenario. Appendix A disaggregates costs and 
savings somewhat, but fuel costs are grouped with repair, maintenance, insurance, and the 
vague “etc.” cost categories, which makes it impossible to know the estimated fuel costs in 
these scenarios (and any other cost or savings category not reported independently, for that 
matter). 
 
i. Energy System Impacts 
 
The Draft RIA includes a “fuel price sensitivity assessment” that assumes gasoline and diesel 
prices will be $1.00 and $0.25 lower per gallon, respectively, than in the 2024 RIAs, which relied 
on fuel price data from the 2023 Annual Energy Outlook (AEO) Reference scenario. These 
lower fuel prices are applied in scenarios in which the effects of IRA vehicle tax credits and the 
ACT rule are removed. This assumption of lower fuel prices runs counter to projections from the 
2025 AEO, which projects higher fuel prices in its Alternative Transportation scenario (which 
restricts IRA tax credit eligibility and excludes the ACT program and 2024 EPA vehicle rules and 
2024 NHTSA CAFE standards) than in its Reference scenario (which includes the 
aforementioned programs and rules). The Alternative Transportation scenario appears to be the 
closest analog to the “no IRA and ACT” scenario, which suggests that is more appropriate to 
assume the fuel prices will increase relative to the updated Reference scenario, not decrease by 
an arbitrary amount as EPA currently assumes. It is true that gasoline and diesel prices are 
lower in the 2025 AEO Reference and Alternative Transportation scenarios than in the 2023 
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AEO Reference scenario, but the assumed $1.00 decrease in gasoline prices is larger than any 
difference between 2023 and 2025 AEO scenarios in any year. Part of the justification for 
assuming lower fuel prices than in the AEO seems to be EPA’s stated claim that “it does not 
appear that AEO 2025 took into account the policies being implemented by President Trump 
that are intended to drive down the price of gasoline and diesel” (Draft RIA, p. 9). This is not 
sufficient basis for deviating from established methods for projecting fuel prices that have been 
used in previous RIAs, and there is no empirical evidence or alternative energy models to 
support this claim. 
 
The Draft RIA correctly assumes that EV adoption will increase electricity demand, and make 
electricity more expensive, which is likely correct. It is assumed at baseline that there will be 
additional costs from data centers and industrialization. They include this effect of EV 
deployment as an impact but fail to apply the same logic to data centers and increased 
industrialization (p. 39). Further, EPA fails to evaluate the consumer effects of the higher 
gasoline prices that will result from higher gasoline demand under the proposed rollback. 
 
The Draft RIA states (p. 39): “If the grid runs tight, system operators must either build costly new 
plants and lines, fire up expensive fossil “peaker” units, or curtail other demand—choices that 
divert capital and fuel away from alternative uses such as industrial expansion, data-center 
growth, or deeper decarbonization of existing loads. Consumers may face higher electricity 
rates or reliability risks, while public dollars earmarked for schools, or get pulled into emergency 
subsidies and grid upgrades. In short, every extra megawatt-hour (MWh) needed for EVs carries 
an opportunity cost.” No supporting evidence is provided for these claims of higher electricity 
rates or reliability risks, and EPA has failed to consider counterfactual scenarios in which clean 
resources, especially wind and/or solar and storage have increased deployment proportionate 
to the increased load from additional EVs. EPA also fails to provide any evidence for why or how 
public education budgets would be affected. EPA assumes that EVs present an “opportunity 
cost” given that increased demands on the grid can risk reliability, but again no evidence is 
provided for this claim. In fact, the opposite could be true. EPA failed to evaluate scenarios 
where EVs were deployed with vehicle-to-grid technologies. This is a technology that enables 
bi-directional charging, among other things, meaning that EVs can act as distributed electricity 
storage and that can discharge during peak times, thus reducing the risk of blackouts and 
enhancing reliability. 
 
No evidence or methods are provided on how the benefits of increased grid reliability 
were calculated, including how the value shown in Table RIA-5 was monetized. 
 
Pages 41–42 of the Draft RIA state: “Substitution will also occur in fossil-fuel markets. Vehicle 
regulation shifts one component of fossil fuel demand, which unmistakably spills over onto 
supply and other elements of fossil-fuel demand. The other elements of demand include 
heating, cooking, industrial processes, agriculture, other forms of U.S. transportation such as air 
travel, and vehicle use outside the U.S.. This Appendix translates U.S.-vehicle emissions 
impacts into worldwide emissions using fossil-fuel supply and demand, described more fully in 
section C.5 of this Appendix. The ultimate conclusion is that half of the reduction of fossil-fuel 

38 



use by U.S. vehicles–whether it be from powering ICE vehicles or generating electricity for 
EVs–is offset by increased fossil-fuel use elsewhere in the world economy.” The assumption 
here seems to be that if EVs reduce oil and gas demand, that oil and gas will be burned 
somewhere else since it’s cheaper. Again, no evidence is provided to support the specific 
quantification that half of the reduction is offset. 
 
ii. Monetized Costs and Benefits 
 
The air pollution disbenefits are poorly described and narrowly defined. For example, the 
Draft RIA (p. 37, 43) repeatedly states that EPA has modeled “PM emissions,” whereas in all 
previous RIAs (including the 2024 RIA that this was modeled after) both primarily emitted and 
secondarily formed PM are included. In most prior analyses, secondarily formed PM (from 
emissions of precursors like NOx, SO2, and VOCs) have dominated the health impacts. It is not 
clear whether EPA omitted the impacts of secondary PM components and only modeled “PM 
emissions,” which would be a systematic underestimate of health disbenefits, or if the authors of 
the Draft RIA do not recognize the difference between emissions and concentrations, which 
would betray a lack of understanding of the basic elements of the models being used. Because 
the Draft RIA, including Appendices A and B, does not provide any details on the methodology 
used to calculate air pollution health costs, it is not possible to determine which one of these 
issues is present. EPA must clarify which error has been made, and if it is an error that 
influences the underlying calculations, those calculations must be redone. 
 
EPA reports health costs from “PM emissions” of $2.2–4.2 billion per year (Table RIA-1). No 
documentation is provided of where this range comes from, what underlying assumptions are 
made, what discount rate is applied, or anything else that would allow for this estimate to be 
critically examined. In Table RIA-5, there is a range of values from $2-4 billion that reflects 
differing discount rates (3% and 7%) and scenarios (EPA vs. Market), which one could assume 
is the same range as in Table RIA-1 but with fewer significant figures presented. However, 
PM-related benefits in the 2024 light- and medium-duty vehicle (LMDV) RIA are listed as being 
$5.3–10 billion with a 3% discount rate and $3.6–7.2 billion with a 7% discount rate (2022 
dollars), with the uncertainty range in each case reflecting the choice of epidemiological study 
linking PM and mortality. It is therefore unclear if the authors have selected a single PM 
concentration–response function (and if so, which one?), if the only sources of uncertainty are 
assumed to be the discount rate and scenario, or anything else. The only hint as to what the 
authors assumed is their statement that there is a $10 billion PM2.5 cost reduction in the 2024 
LMDV rule (p. 42), but that was based on a single (3%) discount rate and a selected 
concentration-response function. EPA asserts that “much of the $10 billion reported in the 2024 
LDMV rule was due to criteria air pollutant standards that are unchanged by this proposed 
action” (p. 42), but emission and air quality changes in the 2024 LMDV rule resulting from GHG 
and criteria air pollutant standards were modeled concurrently and therefore cannot be easily 
isolated. Relatedly, EPA argues that the range of $2-4 billion is less than the $10 billion in the 
2024 RIA because of emissions offsets in vehicle markets and criteria pollutant standards 
unchanged by this proposed action. Given that no data were provided on emissions inputs for 
this model, the magnitude of emissions offsets in vehicle markets, or anything else related to the 
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air pollution disbenefits, it is impossible to evaluate the veracity of this statement. The lack of 
documentation and the discrepancies from the 2024 RIA raise concerns that errors or 
inappropriate assumptions have been made. EPA needs to show their work and underlying 
assumptions, with analogous depth and breadth as in all prior RIAs, and then provide another 
comment period for this analysis to be evaluated by the public. 
 
EPA claims that the primary set of scenarios modeled in the Draft RIA (summary costs and 
savings of which are also found in Tables 6 and 7 of the Federal Register document) uses “the 
same models and tools used to estimate the regulatory impacts presented in the 2024 RIAs” (p. 
20), but all five of these scenarios fully exclude estimates of climate damages and PM-related 
health damages that were included in the 2024 RIAs. In both the 2024 LMDV and HD rules, 
climate benefits are the single largest category of costs or benefits, and PM health benefits are 
the third largest benefit category in the LMDV rule after climate benefits and avoided vehicle 
maintenance costs. The exclusion of climate damages does not reflect the current scientific 
understanding that there are real and quantifiable damages of greenhouse gas emissions, as 
discussed elsewhere in this document. As discussed in Section 5 below, the presence of some 
level of uncertainty in these estimates does not mean that there is insufficient evidence of health 
harms. Though it is difficult to isolate the PM2.5 effects of GHG standards from the 2024 LMDV 
rule since emissions and air quality changes modeled the effects of GHG and criteria air 
pollutant changes concurrently, the contribution of GHG rules to changes in PM emissions (and 
associated damages) is decidedly not zero. Excluding PM2.5 damages entirely from the draft 
regulatory impact analysis therefore ignores an important category of potential damages 
from this new proposed rule. 
 
B. Climate-Sensitive Health Harms are Quantifiable and Economically Costly 
 
The economic costs of climate change on human health across the United States are 
substantial and largely underestimated. These costs include medical treatments, lost wages 
and productivity due to illness and injury, and related reduced economic output, as well as costs 
for the health care sector to adapt to and mitigate climate impacts.343 Direct health damages, 
such as death and illness/injury, and damages in sectors that impact health, including 
agriculture and water systems, make up a large portion of the overall economic costs of climate 
change.344  
 
Between 2000 and 2009, the health-related costs associated with climate-sensitive events, 
including ozone pollution, heat waves, hurricanes, infectious disease outbreaks, river flooding, 
and wildfires, are estimated to have exceeded $14 billion (2011 dollars), mostly due to the value 
of lives lost prematurely.345 Total health care costs were estimated to be $740 million from more 
than 760,000 encounters with the health care system. In 2012, the total health-related costs 
from 917 deaths, 20,568 hospitalizations, and 17,857 emergency department visits associated 
with similar climate-sensitive events across the United States, which also included allergens and 
harmful algal blooms, were estimated to be $10.0 billion (2018 dollars).346 As these 
climate-sensitive events are projected to worsen, the United States can expect to see higher 
economic and health harms in the future. 

40 

https://www.zotero.org/google-docs/?eLfZvD
https://www.zotero.org/google-docs/?4Fh9cy
https://www.zotero.org/google-docs/?jU9Syi
https://www.zotero.org/google-docs/?W9fLwZ


Wildfires are increasingly contributing to economic losses and health damages, especially in the 
western United States. PM2.5 from wildfire smoke is linked to increased premature deaths, 
hospital admissions, and emergency department visits from cardiovascular and respiratory 
diseases.112,347 Economic costs associated with premature deaths and respiratory hospital 
admissions attributable to wildfire PM2.5 from 2008 to 2012 in wildland fire–prone areas in 
northern California, Oregon, Idaho, Florida, Louisiana, and Georgia total between $11 and $20 
billion (2010 dollars) per year for short-term exposures and between $76 and $130 billion (2010 
dollars) per year for long-term exposures.112 Smoke-related asthma events are projected to add 
an additional $1.5 billion per year to the health costs of wildfire smoke each season in the 
western United States.348 A recent study found that climate change contributed to 15,000 
premature deaths from wildfire PM2.5 exposure between 2006 and 2020, which equates to $160 
billion in cumulative economic burdens.114 About 34% of these climate-attributable wildfire PM2.5 
deaths occurred in 2020, at a cost of $58 billion. Another recent study estimated that long-term 
exposure to carbonaceous PM2.5 from fire smoke is responsible for approximately 7,455 
non-accidental deaths annually in the contiguous United States, with associated annual 
monetized damage totaling $68.3 billion.349 The mortality burden of wildfire PM2.5 is expected to 
increase in the future, with one study projecting that climate-driven wildfire smoke could cause 
30,040 additional excess deaths per year by 2050 relative to 2011–2020 under a high warming 
scenario, at a cost of $608 billion (not discounted, 2019 dollars).129 Health costs including 
morbidity, mortality, and other costs such as medical expenses and lost work time related to 
wildfire smoke exposure from California wildfires in 2018 represented 31.5% of total statewide 
damages from wildfires that year. Nationwide, the country experienced $45.9 billion in economic 
damages related to these wildfires, indicating that economic and health costs can reach far 
beyond the immediate area in which wildfires occur.350 

 
Suboptimal temperatures, including extreme heat and extreme cold, are another 
climate-sensitive hazard with notable health costs. Suboptimal temperatures can cause 
hyperthermia (overheating) and hypothermia, resulting in emergency department visits,  
emergency hospitalizations, and premature death.351,352 For example, in the Minneapolis–St. 
Paul Twin Cities metropolitan area, exposures to both extremely low and high temperatures are 
estimated to cost $2.70 billion (2016 dollars) annually, and together, moderately and extremely 
low and high temperatures are estimated to cost $9.40 billion (2016 dollars).352 Overall, the 
health-related economic burden of extreme heat in the U.S. is substantial and will grow 
substantially in the future. Costs from U.S. heat-related deaths linked to climate change are 
projected to increase to $200 billion in 2030 and $500 billion in 2050.353,354  
 
Various other climate-sensitive exposures result in economic and health burdens across the 
United States. Harmful algal blooms (HABs), excessive growths of algae, can produce toxins 
and cause negative health impacts such as respiratory illness. Increased water temperatures 
and rainfall events driven by climate change can contribute to HABs. In places like coastal 
Florida, costs of HAB-associated emergency department visits for respiratory illness can equal 
$0.5–$4 million.355 Climate-sensitive infectious diseases, such as West Nile virus, are also 
associated with costs related to various hospitalizations and medical treatment, with a 2012 
West Nile outbreak linked to $1.1 billion in health-related costs.346 From 2008 to 2017, large 
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floods in the United States were associated with a 4.8% increase in emergency department 
visits and a 7.4% increase in hospitalizations among Medicare beneficiaries and over $260 
million in costs to the Medicare system.356 

 
In addition to the direct economic costs of climate-sensitive health harms, climate 
change also affects specific health conditions and demand for drugs used for 
standard-of-care treatment. Climate change may lead to an increase in drug demand 
particularly for asthma, stage 5 chronic kidney disease, and Alzheimer’s disease treatment, all 
conditions expected to increase in prevalence.357 Increasingly, U.S. residents are exposed to 
multiple climate hazards at once. Importantly, current estimates of health-related damages from 
climate change are conservative because of the challenge of accounting for how multiple 
climate-related stressors combine to create synergistic, or greater-than-additive, health risks. 
Beyond compound hazards, the costs associated with damaged healthcare infrastructure 
following extreme weather events, such as hospitals becoming inoperable during inland floods 
or coastal storms, are not typically included in current estimates. While labor productivity 
impacts are partially considered, they do not fully capture the costs associated with increased 
illness-related absenteeism, reduced cognitive function due to extreme heat, and the broader 
societal impacts of a less healthy workforce.358 

 
C. EPA’s 2022 Assessment of the Social Cost of GHGs 
 
According to the U.S. federal government’s Social Cost of Greenhouse Gases (SC-GHG) 
framework as established by an Interagency Working Group reconstituted in 2021 and 
Executive Order 13990, human health costs are a significant part of the economic damages 
from climate change. In 2023, EPA presented a set of SC-GHG estimates that incorporated 
numerous methodological updates addressing the near-term recommendations of the National 
Academies, which conducted a comprehensive review of prior government estimates.359 
Importantly, the 2023 report suggests current estimates are likely underestimates. Derived from 
three independent models and integrating state-of-the-science methodologies and data, this 
update was subject to public comment and substantive, external peer-review prior to use in 
regulatory analysis.358,360–363 The 2023 report provided central estimates of $140, $230, and 
$380/metric ton for 2030 emissions using a near-term discount rate of 2.5%, 2.0%, and 1.5%, 
respectively. EPA’s updates included extensive methodological and empirical updates to ensure 
the estimates were informed by and reflected areas of scientific uncertainty. Research following 
this adjustment has also found justification for higher social costs of carbon.364–366   
 
While the most recent EPA SC-GHG incorporates costs related to heat- and cold-related 
mortality and partially includes morbidity- and mortality-related costs from extreme weather 
events, it does not yet fully account for health impacts from climate-sensitive air pollution, 
infectious diseases, malnutrition, allergies, wildfire smoke, or forced displacement and 
migration. Generally, while the social cost of carbon attempts to monetize some health-related 
costs of climate-sensitive hazards, several important exposure categories are not adequately 
captured, leading to an underestimation of the full public health burden of climate change. The 
exclusion of these costs is often due to a lack of complete data, difficulty in establishing 
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methods for monetization, and the complexity of these impacts (e.g. compound hazards). 
Among these poorly captured effects, the psychological toll of climate change and overall 
burden of climate hazards on mental illness is a prime example. The mental health effects of 
climate change include stress, anxiety, and trauma from experiencing extreme weather events 
such as floods and wildfires. The mental health burden also encompasses eco-anxiety and the 
distress associated with surviving intense disaster episodes. Moreover, while some costing 
models include certain vector-borne diseases like malaria and dengue, they often fail to capture 
emerging or expanding diseases that currently afflict many U.S. states. The full health and 
economic costs associated with illnesses like Lyme disease and West Nile virus have been 
largely omitted. 
 
According to a 2022 Office of Management and Budget (OMB) report and a 2024 White House 
report, climate change presents a significant and growing risk to federal budgets, particularly for 
programs like Medicare and Medicaid, due to rising health-related costs.367,368 Extreme weather 
events and other climate impacts exacerbate health issues, increasing federal healthcare 
spending, with the 2022 OMB report estimating climate-related risks, including healthcare, could 
add $25–128 billion (2020 dollars) annually to federal spending by late-century. Moreover, the 
Economics chapter of NCA5 indicates that climate change will significantly increase 
health-related costs for households, governments, and businesses due to more frequent 
extreme weather, poorer air quality, and expanding ranges of infectious diseases.4 These costs 
are expected to disproportionately affect marginalized and vulnerable communities. 
 
As described above, there is substantial evidence linking climate change with health and 
well-being, with the ability to quantify and monetize the social cost of carbon. In the Draft RIA, 
EPA states (p. 42) that it “does not attempt to monetize the value, if any, of changes in GHG 
emissions that result from the proposed action.” This is inconsistent with both the evidence and 
models described above and with best practice in how to incorporate uncertainty into RIAs. 
According to OMB Circular A-4 (which is currently in force given that the 2023 update was 
rescinded via Executive Order), “When benefit and cost estimates are uncertain … you should 
report benefit and cost estimates (including benefits of risk reductions) that reflect the full 
probability distribution of potential consequences. Where possible, present probability 
distributions of benefits and costs and include the upper and lower bound estimates as 
complements to central tendency and other estimates. 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.”369 Complete exclusion of the social cost 
of carbon, given the robust literature described above and its inclusion in previous RIAs, 
runs counter to this guidance and prevents EPA from evaluating a very important 
consequence of its proposed action. 
 
Stated another way, exclusion means that EPA has concluded either that there is a near-100% 
chance that the true value is zero, that the inclusion of the social cost of carbon would be de 
minimis and not affect policy decisions, or that there are no viable methods for quantification. 
The models described above, along with expert guidance from the National Academies, make it 
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abundantly clear that quantification is viable and that there is a high probability of a non-zero 
value.359 The results of the 2024 LMDV RIA, in which social cost of carbon was the largest 
single contributor to benefits, make it clear that this could not be assumed to be a de minimis 
contributor. The only rationale for the exclusion of social cost of carbon would therefore seem to 
be the Executive Order 14154, “Unleashing American Energy,” in which it is stated that EPA 
should consider “eliminating the ‘social cost of carbon’ calculation from any Federal permitting 
or regulatory decision,” and the associated OMB guidance. But EPA and OMB provide no 
evidence for why the methodologies developed and used across many analyses and years 
could not yield even a sensitivity value or a range of estimates to consider. 
 
Of note, the decision to exclude any non-zero value for social cost of carbon not only violates 
Circular A-4, but it also violates risk assessment guidance provided to EPA and the federal 
government for many decades. Ever since the 1983 Risk Assessment in the Federal 
Government report (also known as the “Red Book”), it was clear that given large inherent 
uncertainties, human health risk assessment “requires judgments to be made when the 
available information is incomplete,” but that systematic structures are needed to ensure that 
these “judgments are consistent, explicit, and not unduly influenced by risk management 
considerations.”370 Thus, best practice in risk assessment – and, by extension, regulatory impact 
analysis – involves separating out decisions in the assessment process from the ultimate policy 
decision. The choice to assign a value of zero to the social cost of carbon, with no 
allowance for alternative values or consideration that there was any possibility that the 
value could not be zero, is in violation of how regulatory impact analyses should be done 
and contradicts a wide body of robust empirical evidence. 
 
In a subsequent National Academies report, the “Science and Decisions” committee discussed 
the concept of the “missing default,” where a value is assumed to be true with an implicit 
conclusion that the value is known without uncertainty. Stating that a value or model is 
extremely uncertain and then determining that it should be either excluded as a result or 
included with a single value is not best practice, especially when there are quantitative values 
available.371 EPA either needs to include the social cost of carbon, with associated 
characterization of uncertainty that reflects the empirical evidence (which the 2023 
estimates provided), or provide specific insights regarding why previous scientific 
consensus reports were incorrect or what new evidence has emerged in the past few 
years that might lead to differing conclusions. 
 
D. Health Co-Benefits of Greenhouse Gas Emissions Reduction Strategies  
 
i. Air Quality Benefits 
 
This comment has detailed the adverse health impacts of GHG emissions through climate 
change pathways and indicated that reducing GHG emissions can reduce these health harms. 
Reducing GHG emissions also offers broad near-term benefits through other pathways. One of 
these is through the control of criteria air pollutants. 
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Reducing GHGs by reducing fossil fuel combustion reduces emissions of criteria air pollutants, 
improves air quality, and provides substantial health benefits. Therefore, reducing GHG 
emissions enables and facilitates reductions of multiple air pollutants, supporting EPA’s 
Clean Air Act implementation. This is an important co-benefit of GHG emission reductions. 
This has been routinely understood by EPA and incorporated into previous GHG-related RIAs, 
including the Draft RIA for this rule (albeit with methodological challenges and exclusion of 
some PM2.5-related health disbenefits as described above). 
 
In 2023, the NCA found substantial reductions in GHG emissions would very likely improve air 
quality, which is associated with major health benefits. Specifically, each metric ton of CO2 
reduced is estimated to produce health benefits from $9 to $472 (in 2025 dollars), with a median 
of $110 per ton of CO2, mainly from reductions in premature deaths from PM2.5. These benefits 
offset or exceed the implementation costs of GHG reductions (Figure 7). This assessment was 
based on a large set of analyses by different research teams that focused on the entire United 
States or parts of the United States.372–382 

 
Other reviews have found substantial health co-benefits for adults and children associated with 
climate policies, including the Regional Greenhouse Gas Initiative in the Northeast and Atlantic 
regions of the United States. Where evaluated, the economic benefits were also substantial.383 
In the context of global goals and across all sectors, the U.S. withdrawal from the Paris 
Agreement is estimated to cost 65,000 lives per year in the United States from PM2.5 
exposure.384 The valuation of these major air quality-related health benefits offsets much or all of 
the cost of decarbonization in the United States, qualitatively similar to findings for much of the 
rest of the world. 
 

 
 
Figure 7. Controls on GHG emissions also reduce air pollutant emissions from the same sources (often 
fossil fuel combustion), improving air quality and saving lives. Each circle denotes the results from a study 
in the United States during 2013–2022. These studies find that the value of health benefits associated 
with improved air quality significantly offset or in most cases exceed the GHG emissions control costs, 
even without accounting for the additional benefits of slowing climate change. (Source: Figure 14.8 from 
Crimmins et al. (2023),4 with credit to EPA, University of North Carolina at Chapel Hill, and Duke 
University) 
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Eliminating emissions of PM2.5, sulfur dioxide, and nitrogen oxides from the electric power, 
transportation, building, and industrial sectors could prevent 53,200 premature deaths each year 
across the United States and provide $608 billion in benefits from avoided illness and death, 
according to estimates using EPA’s Co-Benefits Risk Assessment screening tool.382 Efforts to 
reduce methane, a GHG that contributes to the formation of ground-level ozone, can also 
prevent premature deaths and provide economic benefits. Within the RIAs and elsewhere in 
policy proposals for GHG emissions, air pollution co-benefits (or disbenefits for repeals) need to 
be acknowledged and incorporated. 
 
ii. Transportation Mobility and Health Benefits 
 
There are other health-related benefits from GHG policies that extend beyond air pollution that 
EPA has not acknowledged. In its reconsideration of the Endangerment Finding, EPA asserts 
that “the ability to own a vehicle is an important means to unlock economic freedom and 
participate in society as an employee, consumer, and community member” (p. 36313). 
 
While transportation mobility and economic activity are important goals, EPA errs by equating 
these with conventional vehicle ownership. First, people can and do travel by many modes other 
than private vehicles, including public transportation, walking, biking, e-mobility, and shared ride 
services. Second, people can reduce travel demand by living in communities that place 
destinations – work, retail, recreation, worship, services – close to homes. Third, people who do 
drive personal vehicles can drive zero-emission vehicles. Each of these choices is associated 
with substantial health benefits.385–400 And each of these choices can be promoted by climate 
policies that aim to reduce GHG emissions. 
 

••• 
 
The following section pertains to: 
 

●​ C-23: “Stakeholders state that NCA5 does not meet the requirements under Executive 
Order 14303 and deviated from OMB guidelines on quality, objectivity, utility, and 
integrity of information disseminated by Federal agencies. The Administrator takes these 
concerns seriously and seeks public comment on the validity of these concerns and how 
they should be taken into account when determining whether to finalize any of the 
alternatives proposed in this action.” 

 
5. Scientific Uncertainty is Overstated by EPA 
 
EPA’s reconsideration mischaracterizes current scientific consensus on climate change 
in terms of observed impacts and future forecasts, specifically with regards to the Fifth 
National Climate Assessment. The robust process for the Fifth National Climate Assessment 
(NCA5), released on November 14, 2023, began years prior, with its expert authors and 
scientific information gathered through several distinct phases. The effort was coordinated by 
the USGCRP, a collaboration of 13 federal science agencies. 
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The first step took place in late 2020, when the USGCRP opened a call for public nominations 
for authors and technical experts for the assessment, with the nomination period closing on 
November 14, 2020. In the following months, a diverse team of more than 500 expert authors 
and 250 technical contributors was selected from across the country. This team, which was 
larger and more diverse than in previous assessments, drew from academia, government, the 
private sector, and Indigenous knowledge holders. Throughout 2021 and 2022, the author 
teams collected and integrated scientific information from thousands of peer-reviewed studies 
and technical reports. This included drawing on sources from government agencies, as well as 
stakeholder input gathered during workshops and public listening sessions. The authors also 
made special efforts to incorporate Indigenous knowledge. 
 
The draft of NCA5 was subject to intensive expert and public review from late 2022 to mid-2023. 
A public comment period opened in the fall of 2022 and ran until January 31, 2023. During this 
time, a special committee convened by the National Academies of Sciences, Engineering, and 
Medicine (NASEM) conducted its own independent review, which ran from November 10, 2022, 
to March 20, 2023. The NASEM review assessed the draft’s accuracy and credibility and 
provided recommendations for improvement. The authors were required to consider and 
document every public and NASEM comment, leading to a period of final revisions throughout 
the summer of 2023. After the final revisions, the completed NCA5 underwent a final 
interagency review by representatives of the USGCRP’s member agencies. The final report was 
publicly released on November 14, 2023. USGCRP made the Global Change Information 
System available to provide transparent access to all scientific data and sources used in the 
report. 
 
Furthermore, the findings of the National Climate Assessment and the Endangerment Finding 
are supported by major scientific organizations including the American Geophysical Union, 
American Meteorological Society, and the National Academies. Meanwhile, the recent DOE 
Climate Working Group report has been criticized by scientific societies, and a group of U.S. 
and international scientists have written a detailed rebuttal to many of the claims in the DOE 
report.58 EPA’s proposal to revoke the Endangerment Finding falsely presents sparse criticism 
as widespread scientific consensus. 
 
To support EPA’s claim that the NCA5 does not meet “requirements under Executive Order 
14303 and deviated from OMB guidelines on quality, objectivity, utility, and integrity of 
information disseminated by Federal Agencies,” EPA cites outside “watchdog” groups, which 
either do not disclose their funding sources or membership, or where records are available, 
primarily have funding from fossil fuel and conservative interests. This suggests EPA is favoring 
the fossil fuel industry and partisan interests with this proposed rule change. There are two 
groups criticizing the NCA5, Protect the Public’s Trust and the CO2 Coalition.401 Of note, Protect 
the Public’s Trust does not disclose where or how it is funded and only lists one person 
associated with the organization.402 Where funding information is available for the CO2 
Coalition, it is funded primarily by organizations with fossil fuel interests.403  
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In Executive Order 14303, the administration states, “agencies have used Representative 
Concentration Pathway (RCP) scenario 8.5 to assess the potential effects of climate change in a 
“higher” warming scenario. RCP8.5 is a worst-case scenario based on highly unlikely 
assumptions like end-of-century coal use exceeding estimates of recoverable coal reserves.  
Scientists have warned that presenting RCP8.5 as a likely outcome is misleading.” RCP8.5 is 
one of many scenarios climate modelers use, with RCP8.5 representing high emissions 
estimates, which one might expect if no climate mitigation policy were implemented. At the 
same time that the administration argues that assumptions about coal use are too high, it is also 
promoting expansion of the use of coal under Executive Order 14261, “Reinvigorating America’s 
Beautiful Clean Coal Industry,” and has ordered coal plants in Michigan and Pennsylvania to 
remain operational despite planned closures.404  
 
Furthermore, Executive Order 14303 requires “science conducted in a manner that is (i)     
reproducible; (ii) transparent; (iii) communicative of error and uncertainty; (iv) collaborative and 
interdisciplinary; (v) skeptical of its findings and assumptions; (vi) structured for falsifiability of 
hypotheses; (vii) subject to unbiased peer review; (viii) accepting of negative results as positive 
outcomes; and (ix) without conflicts of interest.” While the NCAs have followed procedures to 
ensure no conflicts of interest, unbiased peer review, transparency, and communication of 
uncertainty even before this Executive Order was issued, the new DOE report that EPA relies on 
to justify its proposed repeal of the Endangerment Finding fails to comply with these 
requirements. 
 
Existence of uncertainty is a consistent component of government decision-making and 
environmental regulation. As stated in the National Academies report on Environmental 
Decisions in the Face of Uncertainty, “All EPA decisions involve uncertainty, but the type of 
uncertainty can vary widely from one decision to another. … Concerns about uncertainties have 
in some cases (such as in the agency’s work involving dioxin contamination) delayed 
rulemaking. Furthermore, some uncertainty analyses have not provided useful or necessary 
information for the decision at hand. Because of that, [the National Research Council] and other 
organizations have cautioned against excessively complex uncertainty analysis.”405 In this 
reconsideration, EPA describes uncertainties in the 2009 Endangerment Finding as a reason to 
reconsider the rule. However, in the light of the increased evidence supporting the 
Endangerment Finding since 2009 and the associated reduced uncertainty, this 
reconsideration appears capricious. Just because uncertainty remains does not mean there 
is insufficient evidence of health harms of GHG emissions and resulting climate change impacts. 
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Conclusion 
 
The scientific evidence that human-caused climate change endangers the health of the 
American population is abundantly clear, and underscores the need for regulation of 
greenhouse gas emissions to prevent further harms. As of 2025, the evidence in support of 
the Endangerment Finding is, in fact, dramatically stronger than it was in 2009. In light of 
our Expert Working Group’s review of the scientific literature, we conclude that EPA’s 
reconsideration of the Endangerment Finding would be contrary to the evidence and 
withdrawing the finding would be a violation of EPA's statutory mandate.     
 
In its reconsideration, EPA describes uncertainties in the 2009 Endangerment Finding as a 
reason to reconsider the rule. The enormous body of peer-reviewed evidence supporting the 
Endangerment Finding since 2009 constitutes more than sufficient evidence of health harms 
from climate change stemming from GHG emissions. Furthermore, the RIA conducted by EPA 
to justify the rule from a benefit-cost perspective contains numerous flaws that invalidate its use 
in decision-making, including poorly described and minimally justified methods and assumptions 
as well as the complete exclusion of any impact of greenhouse gas emissions. As public 
health experts on the health effects of climate change, along with experts in GHG 
emission inventories, climate science, and regulatory impact analysis, we strongly 
oppose this proposed rule change based on its harms to the health of the American 
people. 
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