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Executive Summary 

Although air quality standards have tightened in recent history due to data 

collection and lengthy scientific studies, sulfur dioxide (SO2) emissions from coal-fired 

power plants have persisted as a consistent environmental issue in the United States. 

Currently, the United States’ healthcare system spends billions of dollars on illnesses 

that can be prevented by SO2 reduction. Coal-fired power plants and other forms of 

industry exist in historically marginalized and poverty-dense neighborhoods. Due to 

redlining in urban development, which furthers racial and socio-economic segregation, 

air pollution disproportionately affects communities of color. Sulfur dioxide is the leading 

contributor to lung cancer in the United States and also negatively affects people with 

pre-existing conditions such as asthma or heart disease. Flue gas desulfurization (FDG) 

units, which extract sulfur out of the air that leaves power plants and enters public air, 

have the capacity to reduce SO2 pollution by 90%. Congress should require energy 

companies to install FDG units on their coal-fired power plants, offering funding to 

expedite this process. If FDG units are required under federal law, the general public 

will be protected from life-threatening illnesses. Congress should also tighten air 

pollution restrictions on SO2 and pass the Green New Deal, making the environment 

safer and cleaner for all Americans. Air pollution is a public health issue that can be 

solved if greater restrictions are placed on those who produce it.  

 

Problem Statement 

 Across the United States, large cities face histories of segregated urban planning 

and redlining during the rise in manufacturing and energy industries. Redlining is the 

systematic denial of Federal and local services as well as private services like loans and 



 
 

mortgages based on racial and socioeconomic segregation. In cities like Louisville, 

Kentucky, redlining has shaped not only the layout of the city, but the generations of 

marginalized groups that continue to live near power plants, landfills, slaughterhouses, 

and more. All of these operations create pollutants that disproportionately affect 

marginalized communities because they live near the sites, exposing them to diseases 

and danger. 

Because of the health impacts due to environmental pollution, sulfur dioxide 

emissions are a pressing hazard in terms of the safety and well-being of the United 

States populace. The data shows that prolonged exposure contributes to asthma 

aggravation, cardiovascular disease, and lung cancer, which is a public health issue. 

Allowing current emissions levels means tolerating loss of human lives and quality of 

living.  

Since 1882, coal has been used to generate electricity in the United States. 

Because of its abundance, coal became the leading fuel by the mid-1900’s, only to 

decline in 2007 as natural gas became increasingly available and environmental 

regulations tightened on coal. The coal industry has seen a decrease in the number of 

power plants as well as a concentration of buildings in the Midwest and eastern region 

of the United States, mostly surrounding the Appalachian coal seam.  

 

 

Figure 1: Map of US power plants, showing concentrations of coal-fired plants in midwest and 

Appalachian regions. Source: https://www.visualcapitalist.com/mapped-every-power-plant-in-the-united-

states/ 
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Coal-fired power plants across the United States emit gases such as mercury, 

sulfur dioxide, nitrogen dioxide, and other air pollutants. As they accumulate, these 

particles concentrate and settle into our soil, waterways, and bodies. Although 

numerous studies show the effects from particulate matter, coal-fired power plants 

continue to operate with the same hazardous methods because coal still has a 

presence in the fuel game and the restrictions on specific air pollutants are not highly 

regulated. 

In 2017, there were 359 coal-fired power plants across the US. While some sites 

have closed because of the trend in natural gas, the country is still dependent on coal 

for energy in certain regions like the Midwest and Appalachian coal seam. It is 

necessary that these plants have proper equipment to protect their surrounding 

communities. Coal may be declining in popularity but the air pollution and negative 

impacts will always be present without action.  

When burning coal to produce electricity, the sulfur found within raw coal 

combines with oxygen in combustion air to form SO2. Sulfur dioxide contributes to acid 

rain and respiratory illnesses. As these particles become suspended in the air, sulfur 

oxides (SOx) like SO2 react with other gases in the atmosphere to form small particles 

called particulate matter that are easily inhaled and settle in the lung tissue. As 

particulate matter accumulates in the human body, respiratory issues arise as well as 

various forms of cancers. The American Public Health Association notes that sulfur 

dioxide is the leading cause for lung cancer, respiratory issues, and cardiovascular 

diseases. The heart is also affected greatly because of the strain on airways.  

Despite Environmental Protection Agency (EPA) regulations, air pollution in the 

form of toxic sulfur dioxide is an environmental health threat that has barely decreased. 

In 2014, US power plants accounted for 64% of SO2 emissions with coal-power 

responsible for 98% of it (Masseti). This pollution is particularly an issue in coal-centric 

states like Wyoming, West Virginia, Illinois, Kentucky which generate around two million 

metric tons of sulfur dioxide every year (SO2 Data Requirements Rule Source List). 

Rather than invest in solutions that will enable power plants to limit emissions, many--

particularly coal-fired--continue with outdated procedures that threaten the health of 

residents in the community and across the country. The cost of adding environmental 



 
 

renovations or redesigning coal production in general threatens current profits, making 

these measures unfavorable.  

 Today, more than a third of the U.S. population lives, works, commutes, or goes 

to school in close proximity to sources of considerable air pollution. Such sources 

include airports, roads, factories, and power plants. Rural populations facing 

unemployment, as well as members of Generation X are moving into urban 

environments for greater employment opportunities, access to resources, and economic 

mobility. In 2012, New York University conducted a study that estimated that between 

2010 and 2050, the number of people living in rural areas is expected to decline by 

18%, sending more people into condensed urban regions (Moss). This means that 

industrial pollution from coal-fired power plants will affect greater numbers of people. Air 

pollution consists of multiple agents such as carbon dioxide, sulfur dioxide, nitrogen 

oxides, ash, each with their own hazards. Urban dwellers are oftentimes exposed to 

multi pollutants, the culmination of various greenhouse gases.  

Sulfur dioxide not only 

influences human health. One 

of the many impacts is on the 

United States budget and 

spending. A 2011 report 

analyzing heart disease from 

the Centers for Disease 

Control (CDC) found that the 

United States pays $207 billion 

each year in healthcare 

services, medications, and lost productivity as impacted citizens miss work for 

hospitalization. With such a large price tag, the effects of SO2 affect individuals and, 

likewise, their finances.  

In a 2008 study on National Ambient Air Quality Standards (NAAQS), the EPA 

tested prolonged sulfur dioxide exposure on populations with pre-existing conditions. 

Among individuals with asthma, increased SO2 concentrations triggered more dramatic 

asthmatic reactions. Even the lowest concentrations of 200-300 ppb--which are 

acceptable standards according to current regulation--caused moderate or greater 

Young children are more susceptible to adverse 
effects from air pollution because of their developing 
lungs, immature metabolic pathways, increased time 
outdoors, and high ventilation rates per bodyweight 
(Guarnieri and Balmes 2014). Exposures in utero 
also pose risk of asthma exacerbations, which are 
more prevalent in young boys. This is attributed to 
narrow airways in early life (Guarnieri and Balmes 
2014). Young children account for nearly 23% of the 
population. Their health and proper growth should be 
of utmost concern.  SO2 emissions threaten their 
safety.  



 
 

reduction in lung function when exercising. Although these subjects had a pre-existing 

medical condition, the study showed that current air quality standards negatively affect 

common activities like outdoor recreation and exercise.  

In this way, Americans will gain other health complications because the irritation 

associated with outdoor activity will deter people from running, walking, or partaking in 

physical activity. This chain reaction could lead to greater numbers in obesity and heart 

health decline. The United States already spends $3.6 trillion on health care as of 2018 

(CMS, 2019). Increased respiratory or cardiovascular illnesses brought on by sulfur 

dioxide exposure would require higher healthcare budgeting. This places a burden on 

the United States’ allocation of funds as well as citizens paying for medical attention, 

medication, and insurance.  

According to the 2017 Health Equity Report from Louisville, Kentucky, asthma 

and cancer are the first and second health consequences of overexposure to SO2, with 

heart disease as the third. Levels of asthma are concentrated around areas of coal-fired 

power plants because the condition is sparked by poor air quality. This creates social 

issues as certain regions of urbanization bear the brunt of negative repercussions 

brought on by development. The American Public Health Association found that those in 

poverty have 1.35 times greater burden than the general population in terms of 

particulate matter brought on by sulfur oxides (Disparities in Distribution of Particulate 

Matter Emission Sources by Race and Poverty Status).  

 In Louisville, Kentucky, the local government’s Air Pollution Control District took 

measures to decrease SO2 emissions from the average 100-200 ppb to <50 ppb. This 

took place over nearly a decade but included the closure of one coal-fired power plant, 

fuel switching, and implementation of FDG units. Overall, Louisville’s SO2 numbers 

have decreased significantly and the city also experiences better air quality, especially 

in the form of particulate matter. With less particulate matter, asthma has reduced 

aggravation and lung cancer rates have potential to fall.  



 
 

 

Figure 1: Graph of Louisville, KY SO2 reduction after fuel switching, closure of Mill Creek coal-fired power 

plant, and implementation of FDG units on remaining coal-fired power plants. Source: Michelle King, Air 

Pollution Control District (2020) 

 

SO2 exposure also leaves people more vulnerable to disease. Looking at the 

effect of the COVID-19 virus, this is an illness that not only affects the human lungs but 

also the cardiovascular system. For citizens suffering from SO2-induced illnesses like 

heart disease, lung cancer, asthma, and more, they are hit harder by COVID-19. The 

stress they experience around COVID-19 relates to their medical conditions but also 

their financial states. Resources are slim for protecting everyday human health 

compromised by SO2 emissions. In 2019, the Department of Health allocated $6.44 

billion for cancer research alone to the National Cancer Institute. During a 2008-2013 

study, it was discovered that asthma was responsible for $3 billion in losses for the 

United States due to missed work and school days, $29 billion due to asthma-related 

death, and $50.3 billion in medical costs (Mikati). Combining these numbers and other 

medical expenses, asthma cost the US $81.9 billion in 2013.  

FDG units remove up to 90% of sulfur dioxide from total gas emissions. Within 

five years, the EPA assumes an 80% reduction in SO2 emissions compared to pre-



 
 

installation numbers. Between December 2014 and April 2016, FDG scrubbers were 

monitored in one study after their installation and, while the plants burned 18% less coal 

than 2014 in 2015, the sulfur dioxide emissions dropped by 49%. Results are quick with 

FDG units, making them advantageous investments. Since the beginning of the 1990’s, 

the cost of scrubbers has decreased over 30% due to updates and popularity. Because 

of this, the cost of repairs is lower as well, making such efforts for environmental 

protection worth the cost. The capital cost of one saltwater FDG unit is $84,000 and 

$109,000 for a wet scrubber that uses regular water to extract. Providing support to aid 

energy companies would make this transition more feasible. 

A cost-and-benefit study for India found that the requirement for FDG units on 

coal-fired power plants would yield massive results. India is one of the greatest SO2 

polluters in the world because of its industry. Installing FDG units on the 30 power 

plants with the most SO2-related deaths in the sample would save over 9,200 lives and 

an average cost of US$67,000 per life saved (Cropper, et al., 2017). That money would 

be available for other pressing projects among US budgeting rather than funneled into 

the healthcare system. Requiring 72 power plants in the sample cities to apply FDG 

units would save 12,890 lives and an average of US$131,000 per life saved (Cropper, 

et al., 2017). Money that would be used on hospitalizations, medicine, healthcare 

workers, and more could be directed towards the Federal budget for installing FDG 

units.  

Table 2: Analysis of lives saved due to FDG unit installation in cost-and-benefit study from India. 

Calculations based on benchmark operating conditions, assuming that FDG units removed 90% of 

emissions. (CLPS = cost per life saved; DALY = disability-adjusted life year). Source: 

www.ncbi.nlm.nih.gov/books/NBK525204/.  

 

 Expenses related to air pollution are expanding as the global population grows 

and people move inwards to urban areas. Communities throughout the nation are 

http://www.ncbi.nlm.nih.gov/books/NBK525204/


 
 

feeling the real health impacts of poor air quality. However, there are innovative 

solutions to solve some of our nation’s most pressing challenges related to pollution. 

With proper incentives and regulations, coal-fired power plants and other non-

renewable energy sources can continue to operate safely ensuring that the American 

public is not negatively impacted by dangerous pollution. 

 

Policy Recommendations 

 

Recommendation 1 

Congress should pass legislation that reduces sulfur dioxide emissions, 

holds power plants responsible for their pollution, and tightens regulations on air 

pollution as a whole to protect the lives of the American public. To maintain the 

economic growth of coal-dependent states like those in the Appalachia coal seam, 

Congress should regulate coal-fired power plants by requiring flue gas desulfurization 

(FDG) technology on all units. Also called FDG scrubbers, an FDG unit removes SO2 

from combustion gases before they exit the smokestack into the surrounding air. It 

works by spraying a wet slurry of limestone into a large chamber where the calcium 

within limestone reacts with SO2 in the combustion gas.  

To ensure compliance with this new requirement, Congress must enforce EPA 

surveying on coal-fired power plants annually. The EPA must monitor SO2 emissions, 

generating data that shows whether or not the companies are meeting federal 

standards or exceeding in emissions. In the event that FDG units are not installed and 

SO2 emissions fall outside of the acceptable limitations, power plants should face a 

$150,000 fine because the health and safety of citizens is at risk.  

 

Recommendation 2 

 Congress should pass H. Res. 109/S. Res. 59, the Green New Deal to 

reduce emissions and secure clean air for generations to come. By passing the 

Green New Deal, power plants and all industries will need to reduce emissions to 

comply with new standards and goals. The Green New Deal aims to keep global 

warming below 1.5℃. Additionally, it would establish millions of high-wage jobs, ensure 

economic security for all, invest in infrastructure and industry, secure clear air and 



 
 

water, as well as climate and community resiliency. By promoting justice and equality 

through community services and the environment, the Green New Deal envisions a 

healthier future for United States citizens that expands further than current practices. 

This would affect not only sulfur dioxide emissions but also all air pollutants as part of 

the Green New Deal requires net zero global emissions by 2050. Overall, the Green 

New Deal would urge power plants and industry to reduce their pollution, protecting 

human health and the earth for future generations. 

 

Recommendation 3 

 Congress should urge the EPA to tighten restrictions on SO2 emissions, 

making the numbers 50-150 ppb instead of the current 200-300 ppb. This would 

help in reducing lung agitation and potentially decrease the number of lung cancer 

cases. Additionally, healthcare costs could decline and generational diseases like 

cancer or developmental impairments like poor lung function could become rarer. 

Congress should enforce tighter restrictions on SO2 emissions because the American 

public is suffering from lung-related health conditions. To urge coal-fired power plants 

and cities to fall within appropriate SO2 limits, there should be a $200,000 fine by the 

EPA if SO2 numbers exceed 150 ppb. That fine would need to be paid within six 

months of the violation.  
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