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Abbreviations and Common Groupings of Fossil Fuel Pollutants

SOx  Sulfur Oxides

NOx  Nitrogen Oxides

PM2.5 Particulate Matter 2.5

BTEX Benzene, Toluene, Ethylbenzene, and Xylenes

HAPs Hazardous Air Pollutants (e.g. mercury, Polycyclic Aromatic Hydrocarbons (PAH))
VOCs Volatile Organic Compounds (e.g. BTEX, PAH, formaldehyde)

CH4  Methane

CO2 Carbon Dioxide

03 Ozone
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‘ Overview and

Purpose




1.1 Introduction

In 2022, Congress passed the Inflation Reduction Act—the largest clean energy investment in U.S.
history. Thanks to the dedicated efforts of rural advocacy groups and community organizations, the
legislation included specific funding for rural communities through the Empowering Rural America (ERA)
program. Demand was overwhelming: Rural electric cooperatives submitted $100 billion in funding
requests for the $9.7 billion available. With solar costs rapidly falling, new federal investments, and the
promise of clean energy jobs in rural areas, rural organizations were eager to seize this opportunity. At the
same time, they were grappling with the local impacts of pollution and climate change, and recognized
that a shift to renewables could deliver both economic and health benefits to their communities.

These changes are unfolding against a backdrop of increasingly polarized debates over the country’s
energy future, with rural America often caught in the middle. Rural electric cooperatives, which power
42 million Americans and sustain over 424,000 local jobs, play a pivotal role in the national energy
system.” Notably, they supply a disproportionate share of coal-fired power—accounting for 60% of U.S.
coal energy—and roughly 47% of all national energy-sector emissions.? As a result, rural communities
have borne the environmental and health burdens of fossil fuel production, often for the benefit of urban
consumers.

Although rural areas make up just 20% of the U.S. population, they shoulder a significant share of
fossil fuel pollution.® The Lancet Commission on Pollution and Health identifies pollution as the leading
environmental cause of premature death, responsible for one in six deaths worldwide.** Fossil fuel
emissions alone contribute to 5.13 million deaths globally each year, including 462,000 in high-income
countries like the U.S.¢ Numerous studies have linked fossil fuel pollutants to adverse health outcomes,
particularly in vulnerable groups such as children, pregnant individuals, and the elderly.”?

While rural and community groups strive to improve health and economic prospects, they face growing
pushback. Misinformation campaigns and concerns over land use have fueled local and state-level
opposition to renewable energy projects, locking 15% of U.S. counties'>—many with the greatest
potential for solar and wind—out of clean energy development. Given that rural America holds 99%

of onshore wind capacity and much of the nation’s utility-scale solar potential,'* early and transparent
community engagement will be critical to overcoming these barriers.

Providing communities with clear, accessible information about the health harms of fossil fuels—and the
health gains from clean energy—is key. In places like Wisconsin, health considerations are already helping
shift local decisions away from fossil fuels and toward renewables. Yet health is often left out of energy
policy debates, despite evidence showing that framing climate action in terms of health can build public
support across the political spectrum. 1213

Informing communities is particularly urgent as climate change, driven by fossil fuel combustion, is widely
recognized as the greatest public health threat of the 21st century. To address it, 180 leading medical
and public health organizations have called for a transition to cleaner energy to protect both immediate
health (by reducing pollution) and long-term health (by limiting climate impacts like heatwaves, wildfires,
floods, and storms).™* Rural communities are already experiencing these effects, from crop and livestock
losses to wildfires, water scarcity, and storm damage.’®

Rural electric cooperatives—owned by and accountable to the communities they serve—have signaled
their readiness for this transition, as shown by their billions in federal funding requests for clean energy.
But without sustained federal support and targeted investments, rising energy demands and shifting
priorities risk stalling progress. Moreover, the long-standing role of fossil fuels in many rural economies
means that transitions must be handled thoughtfully. Fossil fuel plants often serve as critical sources of
income, health benefits, and tax revenue.'® Their closure can threaten local economic and social stability,
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risking job losses, declining tax bases, and community disruption. We also know little about how these
transitions affect health in rural areas that already face resource constraints, such as limited access to
grocery stores and healthcare.'” '8

This white paper examines the barriers and opportunities of rural renewable energy transitions through
a health lens. It aims to help organizations refine their research, funding, and policy strategies to advance
clean energy. While health considerations are often overlooked in energy debates, the rising health costs
of fossil fuel pollution and climate change' make it clear: health should be a central consideration in
future energy decisions.

1.2 Aims

Recognizing that health is often left out of policy considerations and that health can be an important
driver both for residents and for decision-makers, the Consortium and its partners worked to:

1. Understand the challenges and opportunities facing organizations working to accelerate renewable
energy in rural communities
2. ldentify the existing evidence on the health impacts of energy transitions in rural America
3. Leverage health impact assessments to evaluate real-world energy issues in two rural communities to
support local organizations’ work
. Synthesize findings to identify the key barriers and opportunities to just energy transitions that could
also promote health in rural America

~
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‘ Methods




A multi-methods approach was implemented, including qualitative interviews with community
organizations working to accelerate clean energy transitions, a review of existing evidence on energy
transitions and health, discussions with experts in the field, and the development of Health Impact
Assessments (HIAs) in partnership with two local organizations.

2.1 Qualitative interviews with community-based organizations

A Stanford University course was offered in the Spring of 2024 to engage students in analyzing barriers
and opportunities to clean energy transitions in rural communities in the U.S. As part of the course,
students were trained in qualitative interviewing and coding methods. Students conducted outreach to
rural community organizations working on energy transitions. Organizations were invited to participate
in 60-minute semi-structured interviews and asked questions related to organizational objectives,
opportunities, challenges, strategies, and needs and information gaps related to energy transitions in
the communities they serve. Students leveraged typed notes and transcripts of interview recordings to
develop a codebook and qualitatively code interviews to identify themes and unique insights.

Community clients were identified through existing organizational contacts and word of mouth sampling
through the Rural Power Coalition. Meetings were held with interested organizations to confirm interest
and applicability of the identified local issue to rural energy transitions.

Organizational interviews engaged a total of seven community-based organizations working to
advance clean energy transitions, representing the Southwest, Midwest, Mid-Atlantic, and the South.
Organizations’ work focuses on several populations including low-income, rural, Latine, Black, and tribal
communities, and addresses a wide variety of community needs related to clean energy.

2.2 Review of evidence on energy transitions and health

Based on the identified need of several community organizations, literature reviews were conducted
to identify what is currently known about the health implications of energy transitions. A preliminary
literature search revealed little to no studies on direct transitions from fossil fuels to clean energy,
particularly for rural areas. Given this limitation, the literature reviews sought to assess 1) the health
impacts of fossil fuel plant closures and the health impacts of wind and solar plant development and
generation and 2) the known health effects of fossil fuel-related pollution across the life course.

For the first research question, articles published in databases in PubMed and EBSCO between the years
2000 through July 2024, focused on industry-level energy transitions within the U.S., and including a
focus on rural communities were included in the first review. Additional grey literature was sought in the
form of Health Impact Assessment reports from the PEW Trusts Health Impact Assessment database and
as identified by experts on the research team or in community organization interviews. Final articles were
dual coded by the research team to assess geographic scale and region of focus, populations of focus,
health metrics analyzed, and key findings.

For the second research question, a narrative review of peer-reviewed and grey literature on the health
effects of pollution associated with fossil fuels was conducted. Search terms included known pollutants
produced at each stage of the fossil fuel life cycle to identify health impacts related to pollutants at
different life stages, from in utero to old age. These data are not meant to be comprehensive but are
intended as a starting point for further research.

A total of 585 articles from EBSCO, PubMed, and grey literature were screened for inclusion in the

literature review on the health impacts of energy transitions. A total of 20 papers were included in the
review, focusing on the health effects of wind and solar energy (n=11) and the health effects of fossil
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fuels (n=9). The majority of studies focused on the local municipal (n=8) and state (n=6) levels, compared
to regional (n=2) and national (n=4) levels. The majority of included papers focused on the health impacts
to the general population (n=16), while several also included impacts to workers (n=5). A total of 32
articles that presented results on health outcomes tied to specific forms of fossil fuel-related pollutants
were included in a second literature review.

2.3 Case studies: health and policy analysis

A Stanford Human and Planetary Health course was offered in the Fall of 2024 to support two
communities facing imminent energy decisions. Health Impact Assessments (HIAs) can provide evidence
of the potential health impacts of a proposed project or policy. Students in the course assessed how
decisions might affect the health of the local communities—including the implications of implementing

a proposed new natural gas plant in Superior, Wisconsin, and the implications of decommissioning of a
coal plant with replacement solar to power an aluminum smelter in New Madrid, Missouri. A diverse and
transdisciplinary group of students were recruited by faculty through a competitive application process.
Students brought backgrounds in law, business, community health, environment, international policy and
anthropology, representing eight different schools across Stanford University. They also brought unique
perspectives from their home communities, such as lllinois, Minnesota, and Cambodia.

Two organizations—Clean Wisconsin and Renew Missouri—were engaged in the development of HIAs.
Each organization identified a current issue related to energy transitions in their state where they
believed knowledge of potential health impacts could be leveraged to inform decisions on those issues. In
Wisconsin, this included assessing the potential health impacts of approving a loan for a proposed natural
gas plant in Superior, and in Missouri, the transitioning of a coal-fired power plant to solar to support
reopening of the local aluminum smelter in New Madrid.

During the course, students were trained in how to implement a Health Impact Assessment methodology, using
the National Research Council’s guidelines.?

HIA is a tool for understanding how a proposed
project, policy, or program could impact health
ifimplemented and provides recommendations
to stakeholders for how to mitigate negative and
support beneficial outcomes. The HIA process
typically includes seven steps: screening, scoping,

assessment, recommendations, reporting, and
monitoring/evaluation.

Y The Medical Society Consortium on
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Wisconsin

Clean Wisconsin is a state-wide organization that engages in legal, scientific, and
policy action to address climate change and pollution for a healthy Wisconsin.?

In 2020, the Dairyland Power Cooperative requested a loan from the Department
of Agriculture’s Rural Utilities Service (RUS) for the development of a new natural
gas power plant, the Nemadji Trail Energy Center (NTEC), in Superior, Wisconsin. An
Environmental Assessment (EA) and a subsequent Supplemental EA requested by
advocates were completed by Dairyland and reviewed by RUS with findings of “No
Significant Impact.”

As Dairyland moved forward to obtain air and building permits for the plant,
environmental groups, like Clean Wisconsin, sued the Public Service Commission,
requesting the NTEC Certificate of Public Convenience and Necessity (CPCN) be
rescinded. This challenge was lost in the Circuit Court, which was upheld by the
Appellate Court and recently denied review by the state Supreme Court. The

Sierra Club separately submitted a challenge to the air permit issued through the
Department of Natural Resources. However, around this time Dairyland withdrew
their air permit application, halting NTEC construction. The Superior City Council has
denied the plant required approvals. However, the risk that NTEC development could
resume prompted Clean Wisconsin to engage with project partners in conducting a
Health Impact Assessment to identify the health harms that could result if the plant
were to be constructed and begin operations.
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Missouri

Renew Missouri advances legislation, ballot initiatives and local ordinances for
renewable energy and energy efficiency in Missouri, and represents these issues
before state regulators.? In January 2024, the shutdown of the Magnitude 7 Metals
(Mag 7) aluminum plant in New Madrid, Missouri, resulted in the loss of 400 jobs.
Mag 7 contributed nearly one-third of national primary aluminum production and was
the largest of the six active aluminum smelters in the United States.

The smelter was previously powered by the New Madrid coal plant. However, the

coal plant is noncompliant with the EPA’'s Good Neighbor Rule and is now operating

at reduced capacity. The upgrades necessary to bring it into compliance are expected
to be costly, and investors are likely needed to also bring the aluminum smelter

back online. Some stakeholders have considered the possibility of tying solar into

the existing coal plant to produce “clean aluminum,” and a solar energy developer

has already purchased at least 20,000 acres of land around the coal plant. As a

result, Renew Missouri engaged with project partners in conducting a Health Impact
Assessment to identify how decommissioning the coal plant and replacing it with solar
could affect heath in the region.

Y The Medical Society Consortium on
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The project partners completed the screening, while students in the course
completed the scoping, assessment, recommendations, and reporting. Guest speakers
were invited to discuss topics relevant to rural energy transitions. Guest speakers
included those in federal government, regional non-profits, and academia, covering
topics on the Inflation Reduction Act’s Empowering Rural America program, energy
justice, and communicating messages to stakeholders.

Students worked with clients from each community to define the issue and conduct a
baseline assessment to better understand the social and health characteristics of the
population, as well as the local economic and policy contexts in which the identified
energy issues are embedded.

Quantitative modeling tools were leveraged by student-client teams to assess the
potential health impacts of the proposed energy decisions in climate communities,
including air pollution models EASIUR, COBRA and INnMAP, and the Environmental
Protection Agency’s (EPA) EJScreen mapping tool. EASIUR (Estimating Air pollution
Social Impact Using Regression) is a tool used to analyze the social cost of air pollution
by estimating the financial impact of PM, , pollution-related mortality.”> COBRA is

an online tool that estimates changes in mortality risk based on different emission
reduction scenarios entered into the model.?* In MAP enables researchers to assess
how changes in emission sources may influence annual changes in PM, . and the
corresponding health effects.?

Teams were also connected by Clean Wisconsin and Renew Missouri contacts to local
stakeholders to conduct qualitative interviews for understanding local perspectives.
Following their assessments, student teams developed HIA reports and policy memos,
outlining the potential health impacts and policy pathways for clean energy in each
community.
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Evidence from each phase of the project, including literature reviews, stakeholder interviews,
conversations with experts, and vs, was assessed by the team to identify the key barriers to just energy
transitions and opportunities for accelerating them. The perspectives of participating organizations are
not meant to be comprehensive and may not be fully representative of the diversity of challenges and
opportunities that exist around this issue. Barriers were categorized into themes and discussed in relation
to their potential effects on rural health. Existing approaches for navigating these barriers are included
under each theme below after an overarching review of the impact of fossil fuels on health.

A set of three challenges were identified: the perception of climate change and renewable energy as
partisan issues, cultural and economic realities that may affect clean energy development, and shifts in
policy and funding that could affect the resources available for clean energy projects in rural America.

3.1 Fossil fuels impact on health

Multiple studies have implicated fossil fuel pollutants in negative health outcomes, particularly for
vulnerable populations, such as children.”? Children and developing fetuses are particularly vulnerable
to pollution due to their rapid development, fewer biologic defense mechanisms, and higher respiratory
rate relative to their body mass.” Oil and gas well development may release pollutants associated with
acute lymphocytic leukemia (ALL), such as benzene, polycyclic aromatic hydrocarbons, and diesel exhaust,
into the air and water.? A study by Clark et al. (2022) assessed the risk of developing ALL among children
ages 7 in Pennsylvania based on their proximity to unconventional oil and gas development (UOGD or
“fracking”) wells.”

Findings from this study showed that children located within 2 km of a

UOGD, starting while in utero, were 2.8 times more likely to develop ALL.°

Another study by McKenzie et al. (2017) found that children between 5-24 years of age who had been
diagnosed with ALL were 3-4 times more likely to live within 16.1 km of active oil and gas wells.®

Fossil fuel production and its corresponding health effects may be socially patterned.?> Some studies
have found that Black and Hispanic communities, low-income communities (including those that are
mostly White), and Indigenous women are negatively impacted by oil and gas development.?®> Ogneva-
Himmelberger and Huang (2015) analyzed differences in exposure risk among communities in three
states spanning part of the Marcellus Shale, an area of natural gas development in the U.S.?¢ Exposure
risk, defined by the density of and distance from oil and gas wells, varied by state, but communities with
the highest risk had populations with one or more of the following characteristics: higher percent below
poverty, higher percent without a high school diploma, higher percent of children, and higher percent of
people 65 years of age and older.?¢ In a different study evaluating the association between mountain top
coal mining (MTM), poverty and mortality in counties across four Appalachian states, Hendryx (2011)
identified that MTM counties have significantly higher mortality rates compared to other mining and non-
mining counties, as well as significantly higher adult and child poverty rates.?’

Each step in the fossil fuel life cycle, from extraction, processing, transport, combustion, and waste
disposal, releases multiple forms of pollution that harm human health, including particulate matter

2.5 pollution, nitrogen oxides (NOx), sulfur oxides (SOx), methane (CH4), Volatile Organic Compounds
(VOCs), BTEX (Benzene, Toluene, Ethylbenzene, and Xylene), and other Hazardous Air Pollutants (HAPs,
e.g., mercury and Polycyclic Aromatic Hydrocarbons), to name a few. In their paper, Donaghy et al. (2023)
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assess what fossil fuel pollutants are released at each step in the fossil fuel life cycle and discuss their
health effects. Table 1 expands upon their work by linking these fossil fuel pollutants to studies on the
health effects at different life stages (from in utero to older age). This is not a comprehensive depiction of
all life stage health effects that may result from fossil fuel pollution but could serve as a starting point for
further research.

Each step in the fossil fuel lifecycle is associated with air, water, and soil pollution that is linked to a wide
range of health harms, including respiratory illness, cancer, cardiovascular disease, preterm delivery, infant
mortality, adult mortality from a variety of causes, lung cancer, and adverse child development.?®

In utero. Developing fetuses and young children, due to their rapid development and biological
vulnerability, are especially affected by indoor and outdoor pollution, with families experiencing poverty
or lacking other resources likely to experience more profound effects.?” Disruptions may range from
reduced nutrient and oxygen delivery to the fetus, endocrine disruption, DNA damage, oxidative stress,
and inflammation.?” In an analysis by Malley et al. (2017), the authors estimated the incidence of preterm
birth related to PM, ,, finding that between 13-24% of pre-term births are associated with maternal
exposure to PM,  globally.*® Another study by Min and Min (2017) identified that exposure in utero to
NO2 has a significant dose-response relationship with development of attention deficit and hyperactivity
disorder (ADHD) in childhood, with fetuses exposed to an annual mean of 57.56 ug/m? or greater NO,
having a 2.16-fold increased risk for developing ADHD (95% Cl: 1.61-2.90).3" Additional studies have
associated prenatal exposure to Polycyclic Aromatic Hydrocarbons (PAH) with a three-point reduction

in 1Q (a similar effect to low-level lead exposure), ADHD, delayed capacity for self-regulation, and social
challenges.?”

Childhood. Several studies have identified the significant risks of pollution to children’s health. Sulfur
dioxide contributes to a higher prevalence of childhood asthma and bronchitis and is associated with a
significant increase in the hospitalization of children under 14 years of age.*” In a meta-analysis of several
birth cohort studies, asthma incidence was linked to exposure to PM, ¢ Additionally, children exposed
to benzene may be at higher risk for developing hepatic or blood related disorders due to its association
with altered blood profiles, liver enzymes, and somatic symptoms.*3

Adulthood. In adults, exposure to benzene has been shown to lead to leukemia, lymphoma, breast, lung,
renal, and nasal cancers.*® The study included children aged <17 years who had been exposed and
unexposed to benzene. Using medical charts, clinical data including white blood cell (WBC In a systematic
review and meta-analysis by Shah et al. (2013), SO, and NO, were associated with heart failure
hospitalization and death (SO,: 2.36% per 10 parts per billion, 95% CI: 1.35-3.38; NO,: 1.70% per 10
parts per billion, 95% CI: 1.25-2.16). Additionally, reducing PM, . by a mean of 3.9 Lg/m?® was estimated
to prevent 7,978 heart failure hospitalizations per year.®

Older age. Older adults may be at higher risk for adverse health outcomes due to pollution exposure.
Kioumourtzoglou et al. (2015) studied the association between long-term PM, . exposure and time to
first admission of dementia, Alzheimer’s (AD), and Parkinson’s (PD) among adults 65 years of age and
older. For each 1-ug/m?® increase in annual PM, . exposure, participants had an increased risk of admission
of 8% for PD (HR = 1.08, 95% Cl: 1.04, 1.12), 15% for AD (HR = 1.15, 95% Cl: 1.11, 1.19), and 8% for
dementia (HR = 1.08, 95% Cl: 1.05, 1.11).?
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Fossil fuel plant retirements are associated with health benefits.

The retirement of fossil fuel plants has been shown to produce significant health improvements in

local populations through corresponding reductions in pollution. Several studies demonstrated that

fossil fuel plant closures are associated with reductions in emergency department visits for asthma and
cardiovascular conditions, lower hospitalization rates among children and adults, improved birth outcomes
including lower preterm birth rates and increased birth weights, and decreased mortality rates among
populations exposed to high levels of PM, 6364376566

Yu et al. (2023) found that overall emergency department (ED) visits decreased by 0.14 visits per week
after the closure of a coal plant in Pittsburgh, PA, compared to a 0.17 per week increase in ED visits
prior to plant closure associated with coal dust.¢® A similar pattern was identified for cardiovascular
hospitalizations, with reductions by 28 cases per year after closure, compared to increases of 5 cases per
year during the prior three years of operation. Assessing the effects of 3 coal plant closures in Chicago
between 2009 and 2017, Komisarow et al. (2021) found that asthma-related ED visits among children
ages O to 4 decreased by 12% in the zip codes near the power plants in the five years following closure,
compared to zip codes further away.**

After 3 coal plants closed in Chicago, asthma-related

visits For children under 5 decreased by 12%

In a study assessing the association between eight coal and oil plant retirements in California with
preterm birth between 2001 and 2011, Casey et al. (2018) identified that those living within O to 5
kilometers of a retired plant had the largest reductions in pre-term birth, between 5 and 7%.%” In a similar
study, Casey et al. (2018) found that the annual fertility rates per 1000 women between the ages of 15
and 44 within 5 kilometers of the same retired plants increased by 8 births and could not be accounted
for by overall fertility trends over time.®>

Similar reductions in mortality were associated by Fan et al. (2020) with the closure of 5 coal power plants
in Georgia, North Carolina, Ohio, and Tennessee, where 1 reduction of PM, . decreased monthly age
adjusted mortality by between 1.7 and 3.6%.¢ One study found no association between reductions in
PM, . concentrations and cardiorespiratory hospitalizations four weeks after the retirement of 11 coal and
oil facilities.®” However, the data indicate that average PM, . exposure for zip code tabulated areas within
40 kilometers decreased after closure for 8 out of the 11 facilities.®” Another study noted disparities for
non-Hispanic Black mothers in which increased pre-term birth rates were seen for those near retired

coal facilities, even after adjusting for smoking, gestational parent education level, prenatal care, and
socioeconomic status.®® One study found no association between reductions in PM, . concentrations

and cardiorespiratory hospitalizations four weeks after the retirement of 11 coal and oil facilities.®’
However, the data indicate that average PM, . exposure for zip code tabulated areas within 40 kilometers
decreased after closure for 8 out of the 11 facilities.¢” Another study noted disparities for non-Hispanic
Black mothers in which increased pre-term birth rates for seen for those near retired coal facilities, even
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after adjusting for smoking, gestational parent education level, prenatal care, and socioeconomic status.®®

The adverse health effects of fossil fuel pollution are costly.

The Clean Wisconsin HIA identified several potential ways in which the proposed NTEC natural gas
plant could affect surrounding communities, including through decreased local air quality resulting from
increased emissions. An analysis of the plant indicates it would likely emit just over 2.2 million tons of
CO, per year and 109 million tons of CO, over its lifetime, in addition to nitrous oxides (NOx), volatile
organic compounds (VOCs), sulfur dioxide (502), and PM, .¢7

Using the COBRA model, the Clean Wisconsin HIA found that increases in PM, . emissions from NTEC
operations could result in an increase of 89 to 132 cases of respiratory-related illness, emergency room
(ER) visits, or hospitalization in Douglas County, Wisconsin, with an associated monetary cost of between
$45,000 to $59,000. A small increase of 0.23-0.40 cases of cardiovascular-related illness, ER visits, or
hospitalization was identified and associated with a monetary cost of $14,000 to $24,000 over 40 years
of operation. Additionally, small increases in the incidence of infant mortality could lead to costs between
$17.676-$30,229.

Table 1

The health effects of fossil fuel-related pollution by life stage of exposure, partially adapted from Donaghy et al (2023).

Polluta ays o In Utero Childhood (<18) Adulthood (>=18) Older age (>=65)
Sulfur Oxides3? Extraction e Asthma Bronchitis e Chronic lung disease Ischemic & hemorrhagic
Processing and e Ischemic & hemorrhagic stroke
transport stroke
Combustion e Type 2 diabetes
e Mortality
Nitrogen Oxides??33-40 Extraction e Impaired motor, Impaired motor, e Diabetes Nervous system damage
Processing and cognitive, & neuro- cognitive, & neuro- e Heart attack & heart
transport behavioral behavioral failure
Combustion development development e Mortality (cardiovascular
e Preterm birth & respiratory)
Particulate Matter Extraction e Asthma Asthma e Mortality (all cause, Dementia & Alzheimer’s
25 Processing and stroke, circulatory, lung disease
transport cancer) Parkinson’s disease
Combustion Decreased cognitive
function
BTEX*347 Extraction e Carcinogenesis Increased risk for e Breast, lung, and nasal Upper respiratory illness
Processing and e Blood disorders hepatic or blood cancers Diminished lung function
transport disorders e Leukemia & lymphoma & increased oxidative
Combustion e Neurological symptoms stress
e Upper respiratory illness
e Adverse neurological &
hematological effects
VOCs?6-50 Extraction *  Low birth weight Lowered bone mineral | ® Increased lifetime cancer Oxidative stress
Processing and density risk
transport e Hypertension
Combustion
Other HAPs2°34:35,51-58 Extraction e ADHD Asthma e Heart attack & heart Dementia
Processing and e Delayed self- Increased total failure Depressive symptoms
transport regulation cholesterol e Neurotoxicity
Combustion e Neurotoxicity
e Reduced IQ
e Social challenges
0Ozone** VOCs e Fetal growth Acute lung function e Acute lung function Asthma
NOx restriction decrements decrements Mortality (coronary, total)
Methane Asthma e Asthma Respiratory tract
Respiratory tract infections
infections

* Larger contribution to pollutant bolded|
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Local emissions from operation of NTEC were also found to have potential effects more broadly across
the U.S. through the release of Primary PM, ., SO2, NOx, and Ammonia (NH,). Using the EASIUR model,
the HIA estimated the marginal social costs, defined as the cost of increased mortality, of emissions to

be approximately $18 million per year. Estimates from the Rural Utilities Service show the project could
have damages to the climate ranging from $1.8 to $14.6 billion.”® The cost of these damages grows when
analyzing impacts to the entire Western Region in which the Midcontinent Independent System Operator
oversees electricity transmission, including western Wisconsin, Minnesota, lowa and parts of the Dakotas,
ranging from $53.4 billion to $436.8 billion.”°

The student’s analysis estimates multi-billion dollar regional

costs to operating a new gas plant in rural Wisconsin

The Renew Missouri HIA identified that the existing coal power plant has likely contributed to health
disparities in New Madrid County, which has a higher prevalence of asthma, high blood pressure, chronic
obstructive pulmonary disease, cognitive disability, and low birth weight infants compared to the rest of
the state.”* The estimated costs of these and other health challenges total approximately $731 million
each year.”* Combined with other social costs of air pollution, the coal plant’s economic toll is estimated
at $1.68 billion annually. The impacts of this pollution are felt beyond Missouri, with mortality impacts
extending to neighboring states such as lllinois, Tennessee, Ohio, and Indiana.”*

Replacing fossil fuels with clean energy may produce health benefits

In a study by Luo et al. (2022) quantifying the benefits of decarbonizing the Texas power grid by replacing
coal with solar or wind, they estimated the 4-month average premature deaths avoided would be 95.6%
in the coal replaced by solar scenario and 94.8% for the coal replaced by wind scenario, compared

to business-as-usual.”? Reduction in premature death were associated with decreased SO2 and NOx
emissions.”?

Additionally, Sumner and Layde (2009) demonstrated that renewables carry substantially less potential
for occupational injury compared to fossil fuels through the energy life cycle, from extraction, generation
and maintenance, and distribution.”® In particular, renewable energy technologies, such as wind and solar,
significantly reduce exposure to hazardous materials typically associated with fossil fuels, which are a
major contributor to occupational injuries and fatalities.”® Further, while fossil fuels require an ongoing
extraction process, the estimated 20- and 30-year life cycle of wind farms and photovoltaic modules
require only “one-time” extraction.”s

In terms of maintenance and generation, the absence of a combustion process in renewable energy
generation limits the potential for catastrophic incidents that may result in injuries. However, maintenance
of wind and solar structures can pose a significant risk for workplace injury due to working at heights and
over water. However, these hazards are similar to those in the fossil fuel industry.

Advancements in technology have reduced the labor required for solar maintenance from approximately
1 person-hour per megawatt-hour in 1980 to 0.3 person-hours post 2020, as newer solar panels
require less ongoing cleaning.”* Overall, Sumner and Layde (2009) find that while some risks remain

in the maintenance of renewable energy structures, these are less frequent and severe than those in
fossil fuel extraction.”® Finally, with highway crashes accounting for the greatest proportion of fatalities
among oil and gas extraction workers, transitioning to renewables can reduce injuries resulting from
transportation.””
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3.2 Rural voter attitudes on climate change and government action

Strong divides exist on rural versus urban voters on the importance and impact of climate change, with
54% of rural voters thinking action on climate change was very or pretty important compared to 69%
of urban voters. While partisanship explains some of this divide, a larger factor seems to be attitudes
toward government regulation. Messages seen as resonant to rural voters on climate include protecting
resources for farming communities and for the next generation. Policies that garnered support from
rural voters include reducing pollution from power plants and building resilience in rural communities
to worsening climate extremes.”® 55% of rural voters strongly support expansion of renewable energy
projects.

Specific message testing on the health frame for climate change has not been conducted; however
research does show that framing climate change as a health issue is both depolarizing and activating,
particularly among conservative voters.”” Given that approximately 60% of rural voters are registered
Republicans, further focusing messaging on the health impacts of fossil fuel pollution and the health
benefits of clean energy may be more likely to garner public support for mitigation policies across the
political spectrum by minimizing polarizing language and tapping into shared values around health.'378

3.3 Addressing cultural and economic realities

Beyond messaging that connects fossil fuel pollution to poor health and clean energy to health benefits,
there is a need to consider the cultural and economic realities facing some rural communities. Socio-
economic challenges in some rural areas, such as higher rates of poverty, workforce shortages and
poorer infrastructure, may pose risks to health and require additional measures to maximize benefits

for all populations. What measures are needed to advance healthy and just energy transitions in rural
communities are likely varied and based on local community capacity and resources.

3.3.1. Fossil fuel’s legacy in rural communities.

Fossil fuel’s legacy has shaped the realities of rural communities in complex ways. For example, some
rural families have a sense of pride and history of working in the industry, which was noted as a major
challenge to accelerating renewable energy transitions.

“When climate advocates attack fossil fuels, people that worked in this industry feel personally
attacked.” - Groundswell

The significance of this legacy has ties to the economic stability it has provided to some rural
communities. A coal mine or coal power plant “..was an important contributor to jobs” in one
organization’s region, while in another, “fossil fuels are a source of economic opportunity.”

However, fossil fuels have also negatively impacted rural communities as a result of environmental
pollution. One organization shared that water depletion has been a central challenge to fossil fuel reliance
in their community. Others shared how industry presence has led to significant pollution.

“Some [fossil fuel] companies do not abide by discharge or permit regulations, [which impacts

primarily the] brown and black and underserved....One of the cities [that fossil fuel companies]
work with was designated one of the worst cities for air quality in [the state].” - Georgia WAND
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Participants’ responses underscore the dual nature of fossil fuel’s legacy in rural communities. In
stakeholder conversations conducted for the Clean Wisconsin HIA, community members did not initially
question the addition of a new gas plant because of the large presence of industry already in the
community. However, that perspective shifted.

“[Y]ou get used to living around this stuff and then you don’t stop and think, ‘What is this doing to
my health?”” - Community Resident

“[O]ur neighborhood felt like, of course you would put [a gas plant] here. Where else would you put
it? You can't put it in the nice neighborhood next door....It took us a long time [to understand]...,and
we are saying no to this.” - City Council Member

3.3.2 A lack of meaningful engagement and shared decision-making between the energy industry and
communities could lead to feelings of exploitation and distrust.

In the Clean Wisconsin HIA, stakeholders stressed the potential cultural ramifications of the proposed
NTEC natural gas plant. Around 200 Ojibwe people are buried at St. Francis Cemetery. Their remains
were already exhumed from their original burial place for an iron ore dock, which was never completed.
As shared by a tribal chairman, Fond du Lac Band has just started to move forward from these events.

“The pain is real. And it really hurts. But this might be an opportunity that we have...to start our
healing process.” - Tribal chairman

NTEC development could threaten to disrupt that healing. Even while the electric cooperative, Dairyland,
cited no direct impacts to tribes or Traditional Cultural Property, that decision is up to the tribes, as
indicated by a leader in Red Cliff Band of Lake Superior Chippewa.

“[O]nly the Tribe(s) that have recognized a site or landscape can appropriately assess if a site or
landscape will be impacted by a proposed activity.” - Red Cliff Band leader

Treaty rights may also be at risk, with Dairyland indicating that Red Cliff Band’s access to ceded lands for
hunting, fishing, and gathering would be curtailed as a result of the project.””A leader in Red Cliff Band
shared that it's unclear how Wisconsin’s Criminal Trespass to an Energy Provider Property law would
affect access to lands on which they are permitted to exercise their Treaty Rights.””

3.3.3 Local resources and cultural norms may dictate progress on clean energy.

Rural communities may not only rely on the fossil fuel industry for employment but use fossil fuels on

a day-to-day basis, highlighting both its economic and cultural significance. It was noted that in Latine
communities, cooking is done primarily with gas stoves, which lend their cultural foods a distinct flavor.
In Nebraska, rural families depend on coal as a cheap and reliable source of energy. Additionally, several
organizations shared that the communities they serve tend to be lower income and have less technical
capacity to address local energy issues.

“Many rural communities do not have the same type of amenities and resources to fight issues they
currently face.” - Georgia WAND

The Medical Society Consortium on

RENEWABLE ENERGY TRANSITION \D HEALTH IN RURAL ERIC (é CLIMATE & HEALTH



“Capacity building is the main issue. Many tribes don’t have the right staffing to do solar.” -
Sovereign Energy

Facing the cumulative effects from historical environmental pollution along with older housing, several
organizations noted that households often face a higher energy burden and don’t have the financial
resources to invest in improvements. Focusing on building economic opportunity and reducing energy-
related pollution and its effects was proposed to address these overlapping issues.

“[We] were trying to bring in economic opportunities to the tribe via clean energy.” - Sovereign
Energy

“Most rural communities need economic opportunity [due to the] increased tax burden [and]
decreasing population.” - Center for Rural Affairs

An existing HIA report of a coal plant retirement in Kentucky indicated that closure could expose the
rural community to economic risks that may also affect health. For instance, reductions in the local
workforce and financial contributions to the county could lead to reductions in the local tax base,
negatively impacting funding for important community services, such as education and health care.®®
For instance, closing the coal plant would result in a loss of $1.1 million in payment-in-lieu-of-tax
financial contributions paid by the electric coop to the county, in addition to future contributions to the
local school system, in which the coop had contributed over $3 million the prior year. Additionally, job
retraining or other workforce development programs may be needed to reduce job losses and economic
instability, which could otherwise lead to poorer mental health.8!

3.3.4 Community-based organizations are playing a critical role in ensuring just energy transitions.

Interviewed organizations have been serving as a bridge and also filling gaps between industry and local
community needs by building and scaling programs that they see as essential to just energy transitions.

“[We are an] environmental and social justice nonprofit....This is a citizens’ advisory group that
gives constituents a voice in their neighborhoods.” - Georgia WAND

Organizations’ programs highlight a wide range of approaches. Several of the approaches mentioned
during interviews included development of community solar programs and resilience hubs, energy
efficiency programs and renewable energy education, the normalization of clean energy in trusted
institutions like churches and small businesses, engagement in primary and secondary research, policy
advocacy, and the expansion of transmission infrastructure.

For example, one organization shared that they have been working to shape strategic energy plans in
partnership with tribal offices and the natural resources department. Another indicated they conduct
research to bring further context to local energy issues. A different organization has worked to provide

a financial incentive for clean energy adoption by developing net metering policies that would pay those
generating solar for the energy they add to the grid. Yet another focuses on community solar in resilience
hubs so that residents can access energy even during a natural disaster.

Organizations working to advance clean energy engage in a broad scope of work that addresses the

dynamic issues facing communities and which may extend beyond, but ultimately support, clean
energy transitions. For instance, several of the organizations interviewed have been working to address
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immediate community needs, such as supporting new immigrants, workers’ rights, sustainable food
systems, and local health.

“In 2018, when COPAL was founded, the goal was to address the immediate needs of the
community while also understanding the root causes of those needs. We wanted to identify the
system changes necessary to break the cycle of recurring challenges.” - COPAL

Education is key to addressing misconceptions and fears around clean energy, building capacity, and
growing trust. A lack of knowledge and misconceptions around clean energy was noted as a barrier
by several organizations. Listening to community concerns, conducting education, and providing
opportunities for public involvement were suggested approaches to helping the community overcome
fears.

One organization learned of concerns that solar panels might infringe upon local food production,

be aesthetically unappealing, and cause storm water issues. They have since engaged in agrivoltaics
education adapted to their historical farming roots to balance the need for renewable energy
infrastructure development with the need to protect cultural sites. Another organization’s approach to a
similar challenge was to spotlight farmers who had transitioned to solar and their reasons for doing so.

Several interviewees indicated their desire to make clean energy transitions “family-friendly” and “open
to everyone” by engaging community members in activity-based education opportunities through
harvesting, hiking, and teaching daily sustainable practices. Yet another monitors air pollution in public
schools with the goal of informing the public about how air pollution impacts learning disabilities.

Beyond direct public education and engagement, education on how to implement renewable energy is
also needed to inform local policy decisions and overcome barriers to advancing clean energy, such as
restrictive zoning policies and a lack of rural transmission infrastructure.

“There was a lot of needed education. No one previously had done utility scale solar besides in
California. Our work was mostly in educating local elected leaders and county leaders...." - NC
Clean Future

Some issues may require broad-level approaches, such as concerns around employment and job security.
These fears are prevalent in several communities that organizations serve. While there is some agreement
that clean energy will result in more jobs than fossil fuels, some respondents communicated a need to
have rural organizations step in to ensure a smooth transition in the workforce when fossil fuel plants or
other facilities shut down.

Several organizations work to protect community interests through legal challenges and legislative
advocacy. Seeing the risks posed by the proposed NTEC natural gas plant, Clean Wisconsin and other
advocates sued to have the plant’s Certificate of Public Convenience and Necessity (CPCN) rescinded,
while the Sierra Club also submitted a challenge to the DNR-issued air permit. The proposed plant would
encroach on a cemetery that is the site of a mass grave of 200 Ojibwe people, bring more industry to an
already industrialized community that has a high burden of respiratory illness and low healthcare access,
and add nearly 3million tons of carbon pollution into the environment annually. Advocates lost the
lawsuit and prior to the air permit challenge going to court, Dairyland Power Cooperative withdrew its air

permit application.
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Renew Missouri, along with other community-based organizations working to advance clean energy,
worked together through the Rural Power Coalition to fight for (and win) the inclusion of nearly $10
billion in tax benefits for rural communities in the Inflation Reduction Act (IRA). This funding became part
of the Empowering Rural America program initiated under the IRA.

Community organizations engage in a wide range of education, economic, and legislative efforts to
generate understanding, support, and resources for clean energy transitions. Partnerships with trusted
members of the community could further support these efforts.

3.3.6 Local members of the community such as faith leaders, farmers, local businesses and local
government are seen as trusted messengers.

Participants were asked about trusted messengers in the rural communities they serve. Respondents
shared that local members of the community are generally trusted, while those considered outside the
community are not. Trusted members of the community included faith leaders, farmers, other local
business owners and those in service jobs, and local government or local elected officials.

People from outside the community, who have not worked to build lasting relationships within the
community, were distrusted. This included educational institutions, outside companies and developers,
certain elected officials, and people from the “liberal coastal elite” and mainstream media. Several
organizations mentioned the importance of working to build trust over time, especially in communities
where outsiders are seen as “coming in and trying to press urban or city-centered policies.”

“Educational institutions can be untrustworthy because they only come and go and do not build
lasting partnerships.... They are also not friendly with data sharing. They want to collect data but do
not propose a value-add to the community.” - Georgia WAND

Part of the issue may stem from the clean energy transition feeling close to home for some rural
communities as renewable energy technology is developed on local or nearby lands, especially when
these solutions are proposed by external stakeholders who are not from the community or do not align
with community goals. This may leave rural communities feeling exploited.

“Local communities see renewable energy developers as big outsiders or international businesses
coming in with extraction in mind [who don’t understand] local community and culture.” - Clean
Wisconsin

Partnering with trusted messengers is one way some organizations are working to advance support for
clean energy while policymakers catch up. One organization has teamed up with faith communities,
mostly Christian churches in a rural community, to become beacons for clean energy initiatives. They
hope that this will generate some local traction until local elected leaders begin to see the benefits of
renewable energy.

3.4 Policy and infrastructure for rural energy projects

Additional policy and funding support is likely necessary for renewable infrastructure development and to
overcome cultural and economic realities.
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The Inflation Reduction Act incentivizes rural electric cooperative projects that will reduce greenhouse
gas emissions. The Empowering Rural America (ERA) and Powering Affordable Clean Energy (PACE)
programs were initiated under the IRA with a focus on rural electric cooperatives. The ERA has awarded
rural co-ops whose proposed projects would render the largest reductions in greenhouse gas emissions,
including per dollar of energy used. The program also enables coops to refinance to 0% loans for existing
fossil fuel assets that they plan to close and on which they still owe, incentivizing transitions to other
energy assets by generating savings through the elimination of interest payments. As of fall 2024, interest
in the ERA program equated to approximately $100 billion in proposed projects. By the end of 2024, 24
entities had been funded $7.9 billion for projects that are estimated to reduce greenhouse gas emissions
by around 50 million tons annually.

PACE has $1 billion in funding to forgive up to 60% of coop loans for renewable energy projects that cost
up to $100 million. As of fall 2024, interest in the PACE program equated to $13 in requests for every $1
available.

However, ERA funding is not required to be used for 100% clean energy generation, and at least 8
projects focus on developing natural gas assets. Rural coops are consumer-owned uftilities. A lack of local
consumer support for clean energy could impede coop transitions away from fossil fuel energy sources.
Additionally, increased demand for energy from artificial intelligence and data centers has increased rural
coop growth by 5%, while simultaneously the push to clean energy is asking coops to take fossil fuel
assets offline.

Clean energy makes economic sense. Renewable energies like wind and solar are increasingly affordable
compared to fossil fuels. Fossil fuels are subsidized by the United States government at a rate of $20
billion per year and are unlikely to be an economically competitive source of energy if subsidies were to
be removed.®? Of the nearly $7 trillion in subsidies realized by the fossil fuel industry globally in 2022,
approximately $1.2-1.5 trillion were in direct annual payments.®® Retiring fossil fuels subsidies is likely to
be complicated and could have ramifications for energy consumers, but beginning to shift investments
toward renewable energy development is a recommendation in the new Global Roadmap developed by
the High-Level Dialogue on Energy (HLDE).®*

In comparison, $4.5 trillion of annual investment in clean energy by 2030 is needed, according to a Net
Zero model, to drive steep declines in fossil fuel generation to less than one-fifth of the total share of
supplied energy by 2050.8° 8¢ Further, in a Levelized Cost of Energy analysis, unsubsidized onshore wind
and utility-scale solar are cost competitive with conventional fuels, with an average $/MWh cost of $24
on the low end (without storage) to $108 (with storage) compared to $39 on the low-end for combined
cycle gas only to $221 for gas peaking and nuclear. When comparing new renewable energy builds and
the marginal cost of existing conventional energy generation, utility solar and onshore wind are cost
competitive, having an average $/MWh cost of $28 on the low end (without storage) to $171.50 (with
storage) compared to $23 at the low end for combined cycle gas only and $130 at the high end for

gas peaking.?” As renewable energy systems mature and the clean energy transition advances, a report
on European Union decarbonization suggests that subsidies may be replaced by sources of revenue
generated from carbon tax and emissions trading systems.8>88

The Medical Society Consortium on

RENEWABLE ENERGY TRANSITION \D HEALTH IN RURAL ERIC (é CLIMATE & HEALTH



While fossil fuels require fuel inputs to generate energy and their installations are typically large and
complex, renewable energy has no generation-related fuel costs once built, and their installation is
modular, lending to a more decentralized grid that can be adapted to capacity and demand.?? A recently
published report by the Brookings Institute analyzed the economic costs of a renewables-dominated
grid in the U.S.8? The authors found that, by around 2040, a grid supplied largely with energy from solar
backed by storage could increase wages by an average of 2-3%, lower the cost of energy by between
20-80%, with variations due to solar-generating capacity and land costs, and rural areas would likely
benefit most due to having the majority of utility-scale solar capacity.?’

Community Benefit Plans (CBP) are required by the Department of Energy (DOE) for projects funded
under the IRA.”° TThese CBP are intended to engage the community and labor, invest in the workforce,
advance diversity, equity and inclusion, and ensure benefits to Justice*® communities.”® However, CBPs
are non-binding. Even while the DOE has contractually obligated developers to carrying out the CBPs
associated with their project through the DOE grant, this has resulted in a lack of transparency with
communities who lack access to the specific benefits and timeline for dispersement.” The DOE-required
CBPs also lack a focus on harm reduction.” Alternatively, Community Benefit Agreements (CBA) are
legally binding, contractual obligations between developers and communities. CBAs are developed

in partnership with communities and also benefit developers by providing an opportunity to build

public support for projects.”* A recent report recommends engaging local governments or community
organizations to negotiate CBAs with developers, though larger issues around enforcing CBAs may exist
if there are insufficient resources for pursuing the legal process.”!
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‘ Discussion and

Conclusions




4.1 Tapping into shared values around health

Exposure to fossil fuel pollution is harmful at every stage of life and has lifelong implications for
population health, supporting the need for interventions in the places where fossil fuel extraction,
processing, transport, and combustion are most prevalent. Bringing attention to the health impacts
of fossil fuel pollution and the health benefits of clean energy is a promising approach for generating
support for mitigation policies by activating shared values around health.'378

Laying the groundwork for health-based decision-making could help shape public discourse when energy
decisions arise. In Wisconsin, for example, prior work by Healthy Climate Wisconsin helped establish
health as a central consideration. As a result, when discussions about a proposed new gas plant emerged,
communities already had a framework for evaluating the health impacts. In contrast, in Missouri, where
no comparable health-based messaging had been developed, both the Department of Public Health and
the coal plant representatives expressed that they were not aware of any health impacts. This highlights a
critical gap in awareness and underscores the need to proactively build capacity around health messaging
in all communities—regardless of whether they are currently facing energy infrastructure decisions.
Ensuring that communities understand the health consequences of fossil fuels and the benefits of clean
energy can create a more informed and engaged public, ready to advocate for healthier energy choices.

4.2 Supporting local coalitions and democratizing energy decision-making

In addition to effectively framing messaging around clean energy, there is a need to address the complex
social, economic, and industry dynamics that are intertwined with clean energy transitions in rural
communities. Community-based organizations are playing a vital role in the energy transition—serving
as a voice and advocating for local community needs, providing input on energy-related legislation and
regulations, taking on legal battles to protect community interests, and engaging with communities by
listening to their concerns and providing information and capacity-building education through trusted
messengers.

Even in the absence of a federal mandate for Community Benefit Agreements (CBA) for new, largescale
energy projects, community-based organizations could help facilitate CBA development to demand
accountability from energy developers, assuming the availability of resources to do so. These pursuits
could help to democratize energy decision-making, ensuring it addresses local needs.

While federal funding and priorities around clean energy are being challenged, community-based
organizations can and likely will continue to fill gaps left by a lack of federal or industry support, while
also potentially facing challenges to desired clean energy projects. Energy-focused foundations and other
funding entities should consider focusing attention and dollars on the work of local community-based
organizations.

Public health and medical professionals could also provide support to organizations by framing issues
through the health lens, and providing data and health research expertise to generate understanding of
how specific local energy issues may affect health. Health Impact Assessments can be a useful tool for
informing decision-making in places where health is an important and valued consideration.

4.3 Identifying policy and resource pathways

IRA funding for rural communities is a needed and promising step in the path toward clean energy. This is
echoed by 18 House Republicans who signed onto a letter at the end of 2024, urging the House Speaker
to not target the rural energy benefits in the ERA, suggesting a growing recognition of the positive
influence of this policy for rural communities.”?
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However, without equivalent clean energy replacements that can support the growth in electric load
demand in rural communities, in addition to education around clean energy sufficient to drive cultural
shifts, it may be challenging for rural co-ops located in communities with sufficient wind and solar
capacity to fully replace fossil fuels with clean energy. Additional funding and policy support is likely
needed to drive rural investment in renewables.

Seeding the idea that clean energy can benefit communities through implementation of smaller scale,
localized projects could also be beneficial for generating support for renewables in the nearer term.
Several communities in the U.S. have developed microgrids that are capable of providing energy to

a subset of energy consumers in the event that the larger grid goes offline, such as during a natural
disaster. In a rural community in Humboldt Bay, California, the Blue Lake Rancheria Tribe leveraged
$6.3 million in funding in 2015 to establish a resilience hub with a solar-powered microgrid and battery
storage. In 2018, the resilience hub was credited with saving the lives of at least four people and
providing electricity to around 10,000 community members as wildfires resulted in planned outages over
the course of several days.”® Similar energy projects have been funded through the Federal Emergency
Management Agency (FEMA) and their Building Resilient Infrastructure and Communities (BRIC) grant
program.”

4.4 Conclusions

This white paper seeks to increase understanding of how transitions to clean energy may affect the
health of rural communities, what barriers exist to accelerating rural clean energy, and what approaches
may be promising for ensuring just transitions that promote rural health. Findings are not meant to be
representative of the full diversity of challenges and opportunities that exist around this issue, but they
highlight several of the factors deserving further consideration.

As different stakeholders push forward on clean energy—to combat the effects of climate change, reduce
pollution-related health impacts, promote energy justice, or to support community economic viability—it
is important to shine a light on the unique needs of rural communities.

Transitioning away from fossil fuels to clean energy is likely to have immediate benefits for health and
long-term benefits by mitigating climate change. However, meaningful involvement of rural communities
in energy decision-making and additional policy, continued economic investment, and community-level
support are needed to ensure just energy transitions that promote the health of rural Americans.
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Case Study:
Wisconson

The Potential Health Effects
of a Proposed Natural Gas
Plant in Superior, Wisconsin: A
Health Impact Assessment and
Policy Opportunities




Overview

In 2020, the Dairyland Power Cooperative, an electric utility
serving four states including Wisconsin, requested a loan from T
the Department of Agriculture’s Rural Utilities Service (RUS)

for the development of a new natural gas power plant, the
Nemadji Trail Energy Center (NTEC), in Superior, Wisconsin.
An Environmental Assessment (EA) and a subsequent '
Supplemental EA requested by advocates were completed
by Dairyland and reviewed by RUS with findings of “No
Significant Impact.” As Dairyland moved forward to obtain air

and building permits for the plant, environmental groups like

Clean Wisconsin, with 20,000 members across the state and i

a mission to combat climate change and pollution, recognized

the potential, disproportionate impact the plant could have ,:L_ I
on surrounding communities and sued the Public Service

Commission, requesting the NTEC Certificate of Public 'm.,L l |
Convenience and Necessity (CPCN) be rescinded. Advocates ) ) o
lost the lawsuit, however Dairyland withdrew their air permit E‘fj;iyl,;it_f,j?g‘h’{!j'f;ﬁ’e”jf” it bougies
application, halting NTEC construction. The Superior City

Council has also denied the plant required approvals. However, the risk that NTEC development could
resume prompted Clean Wisconsin to engage with project partners in conducting a Health Impact
Assessment to identify the health harms that could result if the plant were to be constructed and begin
operations.

The Community

Superior, Wisconsin is located in Douglas County in the northwest corner of the state, bordering
Duluth, Minnesota. Douglas County occupies the traditional, ceded lands of the Ojibwe people and is
home to a population of around 44,000 people.””The proposed NTEC plant would share a border with
the St. Francis Cemetery, the site of a mass grave of over 200 Ojibwe people that was designated as

a tribal cultural property by the Fond du Lac Band of Lake Superior Chippewa (“Fond du Lac Band”).

It would also be placed in a community that has a history of industrialization, with Superior currently
neighboring an airport, oil refinery and storage facilities, and major highways. The Climate and Economic
Justice Screening tool (CEJST) identifies two nearby neighborhoods in Superior as disadvantaged

due to proximity to risk management plan facilities and having a significant percentage of low-income
households. Together, this has led to concerns around the potential health and cultural ramifications of
the proposed NTEC plant.

Existing data indicate that the respiratory burden in Douglas County is high compared to metrics at

the state and national levels. For instance, Douglas County and Wisconsin have a higher prevalence

of current adult asthma (10.9% and 10.8%, respectively), compared to the national prevalence of
7.7%.75-78 Douglas County has a higher rate of age-adjusted Chronic Lower Respiratory Disease Mortality
per 100,000 people (65.7) relative to the state as a whole (38.1).771% The incidence rate of lung and
bronchus cancer per 100,000 people is significantly higher in Douglas County (71.8) compared to
Wisconsin (58.6) or nationally (49.0).101.10?

Social determinants may further contribute to these outcomes. Compared to Wisconsin, Douglas
County’s population is more likely to be over the age of 65,7 White,”® earn less than $25,000 per year,'%
have a disability under the age of 65,'% and to not have a college degree.’® Existing disease burden in
Douglas County may be exacerbated by a shortage of healthcare services, with the county designated as
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a Health Professional Shortage Area (HPSA).'%” An additional estimated 135 practitioners are needed to
fill this shortage in Douglas County, where currently only 64.8% of primary care needs are being met.'%
Douglas County is also designated as a maternity care desert, characterized by a lack of hospitals with
obstetric care and no birth centers, OB/GYNs, or certified midwives.'®’

Given population disease burden and low access to care, combined with Superior’s history of industrial
activity, it was determined that construction and operation of the NTEC power plant could have an
impact on health and that stakeholders, such as Clean Wisconsin, could leverage knowledge of the
possible health impacts to inform local decisions, confirming the need for an HIA.

Expected Impacts

This HIA assessed the health implications of the increasing air pollution that could result from NTEC plant
operation, if constructed. It also sought to incorporate stakeholder feedback to provide a more holistic
view of the potential impacts.

Local Significance

Conversations with stakeholders revealed that residents of the surrounding communities have been
vocal in their opposition to NTEC. One of the primary concerns is the cumulative health impacts caused
by the numerous large sources of air pollution located near local communities. While the community did
not question the addition of a new gas plant when NTEC was first proposed due the large presence of
industry already in the community, community members began to question the implications.

“[O]ur neighborhood felt like, of course you would put [a gas plant] here. Where else would you put
it? You can't put it in the nice neighborhood next door....It took us a long time [to understand]...,and
we are saying no to this.” - City Council Member

“[Y]ou get used to living around this stuff and then you don’t stop and think, ‘What is this doing to
my health?” - Community Resident

“People here [for generations] have been exposed to industrial pollution.” - Clean Wisconsin

In addition to concerns around the potential health effects of the proposed NTEC plant, community
residents stressed the potential cultural ramifications. The 200 Ojibwe people buried at St. Francis
Cemetery were already exhumed from their original burial place for an iron ore dock, which was never
completed. As shared by a tribal chairman, Fond du Lac Band has just started to move forward from these
events.

“The pain is real. And it really hurts. But this might be an opportunity that we have...to start our
healing process.” - Tribal chairman

NTEC development could threaten to disrupt that healing. Even while Dairyland cited no direct impacts
to tribes or Traditional Cultural Property, that decision is up to the tribes, as indicated by a leader of the
Red Cliff Band of Lake Superior Chippewa.

“[O]nly the Tribe(s) that have recognized a site or landscape can appropriately assess if a site or
landscape will be impacted by a proposed activity.” - Red Cliff Band leader

Treaty rights may also be at risk, with Dairyland indicating that Red Cliff Band’s access to ceded lands for
hunting, fishing, and gathering would be curtailed as a result of the project.!'* A leader in Red Cliff Band
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shared that it's unclear how Wisconsin's Criminal Trespass to an Energy Provider Property law would
affect access to lands on which they are permitted to exercise their Treaty Rights.'%®

Potential Health Impacts

The HIA identified several potential ways in which NTEC plant operation could affect surrounding
communities, including through decreased local air quality resulting from increased emissions. Dairyland’s
analysis of the proposed NTEC plant indicates it would likely emit just over 2.2 million tons of CO, per
year and 109 million tons of CO, over its lifetime, in addition to nitrous oxides (NO ), volatile organic
compounds (VOCs), sulfur dioxide (SO,), and PM, ..”> These pollutants are associated with a range of
health issues, including respiratory diseases, premature death, maternal and infant health, cancer, and
cardiovascular diseases.*®®

Using the COBRA model, the HIA finds that increases in PM, . emissions in Douglas County from NTEC
operations could result in an increase of 89 to 132 cases of respiratory-related illness, emergency room
(ER) visits, or hospitalization with an associated monetary cost of between $45,000 to $59,000. A small
increase of 0.23-0.40 cases of cardiovascular-related illness, ER visits, or hospitalization was identified and
associated with a monetary cost of $14,000 to $24,000 over 40 years of operation. Additionally, small
increases in the incidence of infant mortality could lead to costs between $17,676-$30,229.

Local emissions from operation of NTEC were also found to have potential effects more broadly across
the U.S. through the release of Primary PM, ., Sulfur Dioxide (SO,), Nitrogen Oxides (NO ), and Ammonia
(NH,). Using the EASIUR model, the HIA estimated the marginal social costs, defined as the cost of
increased mortality, of emissions to be approximately $18 million per year. Estimates from the Rural
Utilities Service show the project could have damages to the climate ranging from $1.8 to $14.6 billion.”®
The cost of these damages grows when analyzing impacts to the entire Midcontinent Independent
System Operator West Region, ranging from $53.4 billion to $436.8 billion.”®

As shared by an elected official in Superior, who at one time supported NTEC:

“I still support the plant that they’re describing—a plant that has zero health effects, a plant that
improves the climate, a plant that will benefit Superior economically. But that’s not the plant
they're building.” - Elected official

Policy and Economic Implications

According to the HIA policy analysis, the plan to construct NTEC is “inconsistent with federal and
state climate goals” and is likely to pose health economic risks, while also failing to serve the interests of
the community, Dairyland, or Wisconsin stakeholders.'®

Dairyland’s own analysis suggests that the NTEC would reduce overall carbon pollution. However,

their analysis assumes that the natural gas plant would displace coal emissions, when coal emissions

are already expected to continue declining regardless of NTEC plant construction and, in fact, the plant
may instead displace renewable energies. Pursuing construction and operation of the natural gas plant
would conflict with recent policies, such as the Inflation Reduction Act’'s Empowering Rural America
program, to prioritize transitions to clean energy. It would be as likely that renewable energies could be
implemented in place of the proposed NTEC plant, given Wisconsin's goals to reduce greenhouse gas
emissions and reach carbon-free electricity by 2050 and given economic incentives, such as the declining
cost of renewable energy technologies.'® While the combination of volatility in natural gas prices and
regulatory pressures could result in the NTEC becoming a stranded asset, clean energy portfolios (CEPs)
that combine renewables and storage are already showing greater cost-effectiveness and reliability than
natural gas plants in the Midwest. !0
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Recommendation

The HIA recommends that the Department of Agriculture Rural Utilities Service not approve a loan to
construct the Nemad;i Trail Energy Center. This natural gas power plant conflicts with federal and state
climate goals, poses health, environmental, and economic risks, and may not align with the best interests
of the local community, Dairyland Power Cooperative, or Wisconsin stakeholders. A thorough evaluation
of its policy, environmental, health, economic, and community impacts suggests that renewable energy
alternatives could offer a more sustainable and economically advantageous path while better supporting
community health and well-being.

“The failure to consider the declining costs of renewables in the EA can result in suboptimal investment
decisions, potentially locking stakeholders into higher-cost, higher-emission energy sources.”

As of 2024, Dairyland has been awarded $579 million in New ERA funding for renewable energy
projects.

For more information, contact:
info@cleanwisconsin.org
608.251.7020
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Case Study:
Missouri

Transitioning a Coal Power
Plant in New Madrid,

Missouri, to Solar: A Health

Impact Assessment and Policy
Opportunities




Overview

The Magnitude 7 Metals (Mag 7) aluminum
plant was once a significant employer in
Missouri’s New Madrid County, contributing
nearly one-third of national primary
aluminum production.'™ It is the largest

of the six active aluminum smelters in the
United States. In January 2024, the plant
closed for undisclosed reasons, but many
claim it was a combination of cold weather
and a reliance on fossil fuels, resulting in

the loss of 400 jobs.'” The community is
interested in reviving the plant, but concerns
exist about the potential health impacts of
rel\/ing on the New Madrid coal power plant, Figure 1. Map of Missouri with the location of
which previousl\/ SUDD”GCI the aluminum the New Madrid plant in the Southeast circled.
smelter’s energy.

Before its closure, the plant’s aluminum smelting required a constant energy supply and made it the
state’s largest single consumer of energy.*'® The plant was fed by the New Madrid coal-fired power

plant, which was very expensive. Estimates place the annual energy bill at $55 million.’™* The coal plant

is also noncompliant with national environmental laws, and the upgrades necessary to bring the plant

in compliance are expected to be costly. Finding the plant in violation of its Good Neighbor Rule for
excessive sulfur dioxide (SO,) emissions, the EPA required changes to operating conditions.*!>*1¢ Retrofit
technology alone is expected to cost upwards of $116 million, so the only option may be permanently
reducing operation capacity.” The New Madrid coal plant also raises environmental health concerns. In
addition to spewing SO, at levels considered unsafe by the EPA, the plant contributes significant nitrogen
oxides (NO ) and particulate matter (PM, ) pollutants, which are harmful to human health.'"

The Community

New Madrid County has a total population of around 16,300 people.? Notably, the county has a
relatively greater proportion of children under 18 and elders over 65 compared to the state, as well as a
greater percentage of people living in poverty.?>19 |n 2022, the local median household average income
in New Madrid County was $44,092, compared to a national median of $80,610 in 2023.1%% 12.7% of
people in the county are without health insurance, which is a big discrepancy from Missouri's overall
uninsured rate of 7.5%.118117

New Madrid County is the only county in Missouri to be noncompliant for any National Ambient Air
Quality Standards, specifically for SO . The health impact of air pollutants in the county is more severe
than in anywhere else in the state of Missouri. The county experiences 4,440 work loss days per year due
to air pollution-related health issues.”* Several health conditions have a higher prevalence in New Madrid
County compared to the state average, including asthma (11.7% vs. 9.4%),"2°1?1 high blood pressure
(37.7% vs. 35.1%),"%* chronic obstructive pulmonary disease (9.8% vs. 8.5%),"?! disability (19.8% vs.
15.0%),"%? and low birth weight infants (11.3% vs. 8.8%).'*° The Environmental Justice Index indicates that
New Madrid has 0.9 highly severe cumulative impacts of air pollution compared to 90% of other tracts in
Missouri.?* Overall, New Madrid County ranks at the bottom in terms of health, placing 113 out of the
115 counties in Missouri.'? The estimated costs of these and other health challenges total approximately
$731 million each year.”” Combined with other social costs of air pollution, the plant’s economic toll is
estimated at $1.68 billion annually.”” The impacts of this pollution are felt beyond Missouri. In fact, real
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mortality impacts are being felt by communities in neighboring states such as lllinois, Tennessee, Ohio,
and Indiana.'?®

Expected Impacts

This HIA assessed the health implications of air pollution that result from the New Madrid Coal Plant.
It also incorporated impacts on socioeconomic outcomes with and without the power plant in the
community.

Local Significance

The closure of the New Madrid Power Plant, which currently has a workforce of around 180 people,
would likely result in additional job losses for this region. Unemployment, as social determinants of
health, can negatively affect income, which can decrease access to nutrition and housing, access to
healthcare, and disease prevention and treatment, leading to more adverse health outcomes, such as
malnourishment and poor mental health. For decommissioning the plant, a workforce transition program
is necessary to support existing and prospective energy workers to transition into clean energy jobs. In
addition to focusing on retraining workers to move into the renewable energy sector and other expanding
clean industries, wage support would be instrumental in helping maintain economic stability for families
affected by the transition. Collaborating with local educational institutions could help provide tailored
training programs that are accessible to county residents and align with future job opportunities.

Potential Health Impacts

The facility’s emissions contribute to elevated rates of respiratory illness, cardiovascular disease, and
premature mortality. While all residents are at risk of these health conditions, vulnerable populations,

like children and the elderly, are at even higher risk. Under current operating conditions, the plant is
responsible for nearly all of the county’s nitrous oxide (98%), nitrogen oxides (89%), and carbon dioxide
(88%) emissions.”” This air pollution has considerable effects on human health and is estimated to lead to
nearly 100 deaths per year in the region.”

In decommissioning the plant, transitional health insurance should be set up for affected workers and
their families to ease the transition. This program must consider the community’s higher-than-average
rates of chronic conditions and offer continuous access to necessary medical care. Such a program could
be implemented through workforce development programs, offering trainees access to healthcare under
an apprenticeship structure.

Policy and Economic Implications

Given the issues decommissioning the power plant could cause, local and state authorities should make
concerted efforts to attract renewable energy developers to the area, leveraging existing transmission
infrastructure and the current workforce’s skillsets. The community sits at a unique interconnection point
on the electric grid between subregions within the Midcontinent Independent System Operator that is
highly attractive to large industry, as well as renewable developers. Economic development initiatives
should aim to bring in industries that can offer wages and benefits similar to those provided by the coal
plant and give special consideration to industries that promote long-term economic growth and stability
in the region.
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Recommendation

There are significant health and economic costs associated with the New Madrid Coal Plant. However,
the transition to renewables may pose socioeconomic risks for local workforces in a region dependent
on just a handful of industries. The HIA recommends the full decommissioning of the New Madrid Power
Plant. Because the New Madrid Power Plant is costly, emissions intensive, and is associated with adverse
human health impacts, AECI should explore all potential sources of renewable energy to power the plant.
Not only will clean power make the Magnitude 7 smelter more economically viable, but the results also
produce significant health benefits from reductions in air pollution.

For more information, contact:
info@renewmo.org
573.303.0394
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