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Abstract

Purpose of review—Polluting industries are more likely to be located in low income 

communities of color who also experience greater social stressors that may make them more 

vulnerable than others to the health impacts of toxic chemical exposures. We describe recent 

developments in assessing pollutant exposures and health threats posed by industrial facilities 

using or releasing synthetic chemicals to nearby communities in the U.S.

Recent findings—More people are living near oil and gas development due to the expansion of 

unconventional extraction techniques as well as near industrial animal operations, both with 

suggestive evidence of increased exposure to hazardous pollutants and adverse health effects. 

Legacy contamination continues to adversely impact a new generation of residents in fenceline 

communities, with recent studies documenting exposures to toxic metals and poly- and 

perfluoroakyl substances (PFASs). Researchers are also giving consideration to acute exposures 

resulting from inadvertent industrial chemical releases, including those resulting from extreme 

weather events linked to climate change. Natural experiments of industrial closures or clean ups 

provide compelling evidence that exposures from industry harm the health of nearby residents.

Summary—New and legacy industries, coupled with climate change, present unique health risks 

to communities living near industry due to the release of toxic chemicals. Cumulative impacts 

from multiple stressors faced by environmental justice communities may amplify these adverse 

effects.
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Introduction

Synthetic chemical compounds have drastically transformed many human activities, such as 

through the production of food, consumer products and energy. As tens of thousands of new 

chemicals have been synthesized, highly unequal patterns of exposure to pollution waste 

streams has resulted with communities living on the fenceline of such industries being 

particularly at risk of harmful exposures [1]. The past four decades have brought to light the 

role of policies, land-use decisions, regulations, and market-based forces in contributing to 

social inequalities in residential proximity to industry and resultant exposures to harmful 

chemicals that disproportionately impact low-income communities of color [2].

Even as toxic exposures and associated health risks have been on the decline nationally, such 

reductions have been less evident in low-income communities and communities of color [3] 

[4]. In many cases, these fenceline industries are un- or under-regulated and the surrounding 

communities often have less access to resources for conducting research into the 

relationships between industry, environmental quality, and health conditions [5]. Facing 

environmental hazards, community organizations and the environmental justice movement 

have turned to gathering data in the face of government inaction or industry denial about 

chemical exposures [6]. In many cases, primary or secondary data demonstrating the 

presence of harmful pollutants in the environment near industry has been insufficient to 

prompt regulatory or policy action; rather, it has also been necessary to demonstrate people’s 

exposure and that exposures causes adverse health effects [6, 5]. However, linking local 

industrial pollution with environmental health impacts presents unique challenges. For 

example, while advancements in biomonitoring have enabled better estimation of human 

exposures to synthetic chemicals, attributing those exposures to a local industry is difficult, 

particularly in environmental justice communities because they often are subject to multiple 

sources of pollution. Epidemiological studies in fenceline communities must confront power 

limitations due to small sample sizes and issues of confounding, since fenceline 

communities are typically also low socioeconomic status and struggling with social as well 

as environmental stressors to health.

In this paper, we review recent environmental health literature regarding communities living 

in close proximity to industrial pollution sources and advancements in the field, focusing on 

studies in the United States (U.S.). We searched for original articles published in the last 3 

years that included hazardous point sources of man-made chemicals and measured a health 

(or biomarker) endpoint among residents living in close proximity. For purposes of this 

review, our emphasis was on hazardous facilities that use or emit synthetic chemicals. 

Literature from the past three years fitting these criteria were review and synthesized based 

on commonalities and methods. We summarize recent evidence that the expansion of oil and 

gas extraction has resulted in chemical exposures to nearby communities that may be 

impacting health. Similarly, the growth industrial animal operations (e.g. hogs, dairies, 

poultry) has been associated with adverse health impacts in nearby, largely rural 

communities. We also find that legacy contaminants from other industries continue to impact 

a new generation due to a lack of adequate clean up. Finally, we find that accidental 

industrial releases are becoming of greater concern with the increase in extreme weather 

events due to climate change, with implications for harmful chemical exposures in nearby 
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communities. We also review several recent studies that have used a “natural experiment” 

design to compellingly demonstrate the health impacts of industry on fenceline 

communities, overcoming some of the challenges in quantifying the health impacts of 

exposures related to local industry.

Oil and Gas Extraction

Extraction of petroleum has been a longstanding concern in communities. Recently, the U.S. 

has seen a rapid proliferation of oil and natural gas (ONG) extraction activity, sparking 

research into the potential health impacts [7] [8]. Over the past decade, oil production has 

nearly doubled while natural gas production rose 50% reversing a longstanding decline in 

production [9]. This has been made possible, in part, by advancements in high volume 

hydraulic fracturing techniques (“fracking”) that involve the injection of fluids, sands and 

chemical additives into wells to reduce friction, decrease drill time or stimulate production 

[10]. Chemicals used in fracking include carcinogens, mutagens, reproductive and 

developmental toxins, and endocrine disruptors, and these compounds can enter the nearby 

environment through spills, leaks, volatilization and disposal of wastewater, but in general 

are poorly characterized in terms of transport through and persistence in the environment 

[11] [12]. A review of unconventional oil and gas spills, identified 6600 spills in 4 states 

from 2005–2014, with wastewater, crude oil, drilling waste, and hydraulic fracturing fluid as 

the materials most frequently spilled [13]. An estimated 17.4 million people that live near 

(<1600 m) an active oil or gas extraction site [14], the majority of whom are in rural 

communities (Figure 1). This presents unique challenges to environmental health research 

on oil and gas extraction as baseline environmental monitoring data is often not available in 

rural areas, and small population sizes limit the statistical power of epidemiologic studies. 

At the same time, rural communities are more likely to be reliant on unregulated 

groundwater sources - and thus more vulnerable to chemical contamination of drinking 

water associated with underground drilling and wastewater injection. One recent 

community-based study in Ohio found that living near wells was associated with higher 

detection rates and concentrations of drinking water contaminants coupled with more 

reported health symptoms [15].

In addition to potential new pathways of exposure to toxic chemicals, populations living in 

regions with oil and gas development may experience increased exposure to traffic and 

construction-related pollution, noise, crime, psychosocial stress, as well as community 

disruption from the rapid influx of workers resulting in cumulative impacts [16]. For 

example, drilling has been associated with increase truck traffic and noise [17] that likely 

contributes to sleep disturbance, annoyance, and increased stress for those living nearby [18] 

[19]. New approaches are being used to better characterize changes to environmental quality 

near ONG operations. Community monitoring networks, leveraging low-cost monitors offer 

new opportunities to assess local air quality near active oil and gas operations [20]. Such 

real-time monitoring can provide long-term data and capture episodic peaks commonly 

associated with ONG development [21]. Researchers have also leveraged satellite data to 

characterize flaring, or the combustion of petroleum products into the open atmosphere, in 

regions with oil and gas development, demonstrating that this largely unreported activity 

may be an important health concern for nearby residents [22]. Personal exposure monitoring, 
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using silicon passive samplers in a community-driven study, found significantly higher levels 

of polycyclic aromatic hydrocarbons (PAHs) among residents near active natural gas sites in 

rural Ohio compared to those living farther away [23].

The first publications regarding body burden of chemicals among women near 

unconventional ONG sites showed higher levels of urinary biomarkers of benzene as well as 

manganese, barium, aluminum and strontium among pregnant women living near ONG sites 

as compared to the general Canadian population [24] [25]. Median levels of contaminants 

were generally higher among the indigenous when compared with the non-indigenous 

participants.

To date, researchers have largely relied on assessing health impacts near oil and gas 

development, such as birth outcomes or hospitalization, using secondary data. Earlier 

research has leveraged administrative birth records to assess the associations between 

proximity to extraction sites and adverse birth outcomes, such as pre-term birth and low 

birth weight [26] [27] [28] [29]. While the results are not consistent across all studies, there 

is suggestive evidence of an association with increased risk of pre-term birth in the most 

highly drilled regions. In other cases, the effects of natural gas drilling on low birth weight 

were found to be larger among children living in neighborhoods of lower socioeconomic 

status [26]. Studies in rural Oklahoma and Colorado found an increased prevalence of neural 

tube defects among infants born to mother living near drilling [30] [28]. Hospitalizations, 

which reflect acute illness or serious exacerbations of chronic disease, have been used to 

assess potential health effects at a population scale. Elevated incidence of hospitalization 

among residents in non-urban counties in Pennsylvania (PA) with respect to higher intensity 

of drilling activity has been observed for pediatric asthma [31] and for genitourinary 

problems of non-elderly adult women [32]. New efforts to examine the relationship between 

natural gas development and mental health of residents using a mailed Patient Health 

Questionnaire-8 and electronic health records has found an association between depression 

symptoms in adults living near the highest level of drilling activity in northeastern PA [33].

Small studies are underway to collect physiological measurements in communities living 

near ONG operations. In CO, measurements of augmentation index, systolic and diastolic 

blood pressure, and plasma concentrations of interleukin (IL)-1β, IL-6, IL-8 and tumor 

necrosis factor alpha (TNF-α) was collected among 97 adult participants. Researchers found 

preliminary evidence of adverse cardiovascular impacts, including higher augmentation 

index and blood pressure, among adults near the most drilling activity in this cross-sectional 

community study [34]. In most cases, however, studies have not yet sought to identify the 

biological mechanisms by which emissions from ONG lead to the observed elevation in 

adverse health effects.

The rapid expansion of ONG development coupled with the rurality of most populations that 

are affected are challenges to fully measure the impacts on population health and understand 

the ONG-related exposure pathways and biological mechanisms of greatest importance. Oil 

and gas drilling are often comprised of multiple small-scale operators and dispersed across a 

region. The distributions and types of rural pollution are typically not well characterized, nor 

are the population-level health characteristics in these regions [35]. Despite these challenges, 
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ONG development remains an active and important area of research, particularly as early 

studies have demonstrated evidence of harmful exposures and health impacts. The need for 

additional research is also underscored by the fact that the populations impacted by ONG 

development may also experience rural, economic, participatory, and/or distributive 

injustices that result in greater vulnerability to risks associated with the environmental and 

health consequences [36].

Industrial Animal Production

The rise of industrial-scale agriculture in the U.S. has led to the release of numerous 

biological and chemical pollutants that threaten environmental quality and public health 

[37–40]. These operations are usually sited in rural areas has been a long-standing concerns 

of neighbors who report health problems related to airborne emissions, odors, open waste 

pits and spray fields [41, 42]. In North Carolina, industrial hog facilities are 

disproportionately permitted near communities of color [43] and a recent analysis of 

disease-specific mortality data concluded that communities located near industrial hog 

facilities had higher all-cause and infant mortality, mortality due to anemia, kidney disease, 

tuberculosis, and septicemia [44]. Recent studies have added to a growing body of literature 

in the U.S. on acute and chronic respiratory health effects among residents living near 

industrial animal operations. Among rural adults in Wisconsin, decreased lung function and 

increased prevalence of asthma and allegories was higher among residents living near (<3 

miles) from an industrial animal operations compared to those living far (> 5 miles) [45]. 

Asthmatic residents living within 3 miles of a hog, dairy or veal operation in Pennsylvania 

had an increased risk of exacerbations, as measured by oral corticosteroid medication orders 

and asthma hospitalizations, compared to those living farther away [46]. A similar finding 

was observed among predominantly Hispanic asthmatic children living near dairies and 

exposed to outdoor ammonia pollution associated with industrial dairy operations in 

Washington state [47]. Researchers observed that residing closer to more and larger poultry 

operations was associated with community acquired pneumonia, the first study of its kind in 

the US [48]. The epidemiological literature is increasingly addressing more types of 

industrial animal operations like dairies and poultry, building upon decades of research near 

industrial hog operations. While the majority of studies utilize cross-sectional designs, a few 

are beginning to integrate prospective longitudinal studies designs along with source-

tracking of pollution source, that may better help establishing causality [47, 38, 49].

Legacy Industrial Pollution

Health disparities related to proximity to industrial corridors across the U.S. that are home to 

existing and legacy chemical manufacturing and metal plating, finishing, or recycling 

industries continue to be a source of community concerns and research interest. The 

economic landscape in these neighborhoods often involves a symbiotic relationship with 

industry, yet limited access to health care facilities, lack of green space and government 

divestment [50]. Metalworking facilities are associated with elevated releases of lead (Pb), 

arsenic (As), cadmium (Cd), manganese (Mn), hexavalent chromium (Cr6) and other 

toxicants [51]. Elevated road dust concentrations of Mn and Pb were identified around a 

steel facility at levels of concern for human health. The research demonstrates that metal 
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pollution is still pervasive in road sediment and parks, even though the amount of industrial 

productivity at the facility has rapidly declined over time [52, 53]. Proximity to a legacy 

smelting facility together with soil lead levels was associated with higher blood lead levels 

in children in a majority people of color town in Colorado [54]. Using a community-driven 

approach, early life exposures to lead were estimated using teeth biomarkers among Latinx 

children living the whole lives near a secondary lead-acid battery smelter [55]. The results 

demonstrate an approach to measure exposure retrospectively and suggest that prenatal and 

early life exposure to toxic metals is associated with legacy soil contamination in an urban 

community near a smelter. Further there is evidence that environmental injustice is vertically 

transmitted from mothers to their unborn children, and that this burden is disproportionately 

borne by disadvantaged communities. This community-academic collaboration worked to 

increase awareness and support local community power to transform the debate on battery 

smelter facilities and legacy lead contamination across the state of California [56]. This 

included extensive soil remediation and a new state fund dedicated to the removal of lead-

contaminated soil for communities where lead smelters have operated.[57] In another 

community-based participatory research study, the relationship between manganese 

exposure, largely attributed to a hazardous waste incinerator, and child cognition was 

assessed using biomarkers. Increasing hair manganese concentration was significantly and 

inversely associated with child cognition [58].

Poly- and perfluoroalkyl substances (PFASs) have emerged as another chemical class of 

major concern for communities living near manufacturers or industrial end-users. These 

fluorinated organic compounds have potential multi-generational impacts due to the 

widespread use of these anthropogenic chemicals in industrial processes and commercial 

products, their long persistence in the environment, high detection frequencies in human 

biomonitoring studies, and the evidence of developmental, immune, metabolic, and 

endocrine disruption in human and animal studies [59]. Although the manufacturing of 

certain PFASs has been phased out, there remain concerns regarding the production of 

closely related congeners, and numerous known and unknown PFASs continue to be 

introduced to the marketplace [60]. Much of what we know about the health impacts of 

PFASs stem from epidemiological studies conducted in a highly exposed community near 

the Parkersburg, West Virginia Washington Works Teflon manufacturing plant, which 

contaminated local drinking water supplies [61]. These studies found evidence linking PFAS 

exposure to testicular and kidney cancer, thyroid disease, ulcerative colitis, high cholesterol, 

and pregnancy-induced hypertension [62]. Few studies have been conducted in other 

fenceline communities in the U.S. Elevated levels of PFAS in serum and urine samples from 

residents were also found near a PFAS manufacturing site that discharged wastewater into a 

drinking water source in Alabama [63]. The number of industrial sites that manufacture 

PFASs, military fire training areas, and wastewater treatment plants were found to all be 

significant predictors PFAS concentrations in U.S. drinking water, suggesting elevated 

exposure among populations living near these sites [64].

Natural and technological disasters

While earlier environmental justice scholarship built a robust evidence base for social 

inequalities in chronic exposures related to the citing of industrial and other hazardous land 
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uses, a growing body of work has also considered more acute exposures associated with 

accidental releases at industrial sites. For example, Remy et al. (2019) compared emergency 

department visits and hospital admissions during the 4 weeks after and 4 weeks prior to two 

major chemical release events at the Chevron refinery in Richmond, California. The larger of 

these events, occurring in 2012, resulted in a 3.7-fold increase in the number of people 

seeking care at emergency departments from zip codes closest to the refinery, with the visits 

for numerous sensory/nervous system conditions (migraine headaches, eye conditions, and 

dizziness), asthma, upper and lower respiratory conditions, chest pain, and non-medical 

related poisonings being elevated [65]. The most impacted zip codes closer to the refinery 

had a much higher proportion of residents of color than those farther away (76% vs. 45%). 

Court-ordered examinations of randomly-selected plaintiffs who sued Chevron after the 

smaller 2007 chemical release showed that half of patients had new or worsened chronic 

respiratory conditions five years after that event, suggesting major accidental chemical 

releases from refineries can have significant long-term health impacts.

Another series of retrospective studies examined health impacts to residents near the British 

Petroleum refinery in Texas City, Texas following a 2010 flaring event that lasted 40 days 

and resulted in the release of several hundred thousand pounds of toxic chemicals including 

benzene. Like Richmond, Texas City is a highly industrialized city with high rates of 

poverty and a population that is majority people of color (primarily Hispanic and African 

American). Researchers found evidence of altered markers of hematological and hepatic 

function among residents living downwind of the refinery roughly 2–14 months after the 

incident, compared to unexposed patients identified from medical records living 30–40 miles 

away [66]. Residents downwind of the refinery also reported a range of symptoms of illness, 

with neurological and upper respiratory symptoms being the most common, and had urinary 

phenol concentrations - a marker of benzene exposure - that increased with residential 

proximity to the refinery [67]. Attribution of these symptoms to the chemical release is 

however limited since this study lacked baseline data or a comparison population.

Increasing attention is also being given to so-called “natural technological” or “cascading” 

disasters in which natural disasters result in technological malfunctions or failures, releasing 

hazardous materials [68]. This line of research suggests communities living near industrial 

sites may be increasingly subject to harmful unintentional chemical releases because of 

extreme weather events associated with climate change (Table 1). For example, during 

Hurricane Harvey in 2017, 46 industrial sites released a reported 4.6 million pounds of 

excess emissions during pre-emptive shutdowns, startups, leaks, or explosions [69], and 

multiple Superfund sites remained underwater for days [70]. Based on pre-hurricane 

household dust and post-hurricane soil samples from 25 homes in the Manchester 

neighborhood of Houston, Texas - which hosts 21 facilities that report to the Environmental 

Protection Agency’s Toxic Release Inventory within a one-mile radius - Horney et al. (2018) 

concluded that floodwaters likely geographically re-distributed polycyclic aromatic 

hydrocarbons (PAHs) originating from combustion sources [71]. Flooding events are also 

likely to result in chemical releases from active and legacy industrial sites. For example, 

concentrations of heavy metals in stream water from the Greater Houston Area after 

Hurricane Harvey were higher than pre-storm samples despite greater dilution due to the 

flooding, and associated with the presence of industrialized areas [72]. Analysis of lake 
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sediment samples before and after Hurricane Florence in 2018 revealed significantly 

elevated coal ash contaminants in lake sediments adjacent to coal ash storage sites in North 

Carolina that mobilized into the lake ecological system [73]. Finally, in the only study we 

are aware of to assess hazardous chemical releases in the aftermath of Hurricane Maria, 

Subramanian and colleagues found elevated ambient concentrations of sulfur dioxide, 

carbon monoxide, and black carbon concentrations in San Juan, Puerto Rico’s air due to the 

widespread reliance on generators for electricity [74].

In general, assessment of post-disaster chemical exposures is logistically challenging and 

hindered by the fact that baseline data is often lacking, funding is rarely immediately 

available, and study protocols for human subject’s data collection must typically already be 

in place prior to the disaster to facilitate rapid field data collection [71]. Nevertheless, 

climate change and the increasing number of people living near industrial sites requires 

environmental health scientists to consider novel pathways of exposure to hazardous 

chemicals due to natural technological disasters. Modelling approaches and community-

based environmental monitoring efforts can also inform adaptation planning and emergency 

response efforts to protect health prior to disaster events by determining the areas of greatest 

exposure risk due to the location of industrial facilities in disaster prone areas [91, 92].

Leveraging industrial closures as natural experiments

Several recent studies have used the retirement or cleanup of industrial sites as “natural 

experiments” to assess the impacts on exposures and the health benefits associated with their 

closure. This study design provides compelling evidence of causal effects of industrial 

exposure on the health of nearby residents because natural experiments are arguably the best 

approximation of a randomized trial of environmental exposures. For example, using a 

difference-in-difference approach to account for secular trends in the preterm birth rate over 

time, Casey and colleagues were able to demonstrate that the retirement of oil and coal 

power plants in California was associated with a substantial reduction in the prevalence of 

preterm birth, with larger reductions in women living closer to the plant [93]. The effects 

were strongest among black women, suggesting that power plant closures may help address 

persistent existing health disparities. Additionally, these researchers found that fertility rates 

among nearby populations increased after the retirements of these same power plants [94]. 

Similarly, the closure of an oil refinery near Toronto, Canada resulted in a reduction in air 

pollutants as well as respiratory- related hospitalizations from the Oakville community 

closest to the refinery [95]. Cold-season respiratory hospitalizations in Oakville fell by 2.2 

cases per thousand persons per year (approximately 180 total hospitalizations for the year) 

and the reduction in visits persisted for the subsequent 7 year after the refinery closed, a 

trend not seen across the larger urban area. This further suggests that closure of local 

industrial sites can have immediate and long-lasting health benefits for the nearby 

community. While limited to population-level data, recent research also suggests that 

mortality rates are declining as a result of remediation of legacy contamination sites related 

to smelter and mining activities in rural Montana that created millions of cubic meters of 

mine waste [96]. Although individual-level inference is limited given the ecological 

approach, the time trend analysis indicates that while mortality in counties with high 
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concentrations of mine waste remains elevated compared to the state as a whole, deaths from 

cancer and neurological conditions decreased post remediation.

Conclusion

New and legacy industries, coupled with climate change, present unique health risks to 

communities living near industry as a result of exposures to toxicants. Both rural and inner 

city America are typically understood as sites of concentrated poverty, dumping grounds for 

locally unwanted land uses [97] and continue to be a focus for research on industrial 

exposures. Exposure to toxic pollution and stress related to fear of potential chemical or 

climate disasters may increase the health burden on these fenceline communities. These 

hazards are amplified by other negative socioeconomic and health factors, including higher 

rates of chronic diseases, lack of access to healthy foods, substandard housing, and stress 

from racism, poverty, unemployment, and crime. As extreme weather events become 

increasingly frequent, exposure and health disparities faced by fenceline communities are 

anticipated to amplify as a result of climate change. These communities not only face 

additional burdens due to potential toxic releases, but often do not have the social or 

financial resources to mitigate their exposures.

In this context, the identification of environmental hazards and human exposures in 

fenceline communities remains highly valuable information for self-protection, pollution 

prevention, and remediation, issues that are all of concern in communities facing 

environmental injustice. Such research can fill gaps in government data available at a local 

level, draw attention to disproportionate exposures to environmental hazards that were being 

denied by polluters or overlooked by regulators, and garner credibility for action to reduce 

environmental health disparities. In many cases, it is insufficient to show that pollutants exist 

in the environment: it may also be necessary to demonstrate people’s exposure to such 

pollutants and that exposure causes adverse health effects. As a result, the burden of 

scientific proof of environmental harm falls on affected communities, not polluters. Credible 

science that assesses exposure to toxic chemicals, especially in situations of a specific 

industrial source of pollution affecting a community, is critical for informing appropriate 

public health and policy responses [98].

While assessing health impacts due to chemical exposures in communities adjacent to 

industrial activities is challenging due to the common lack of baseline environmental 

monitoring and small sample size issues for epidemiologic studies, recent advancements in 

the literature have used innovative strategies including community-engaged research, 

biomonitoring, and natural experiments to help elucidate these links. Emerging technologies 

such as low-cost air pollution sensors, passive silicone-based samplers, and non-targeted 

analysis methods to detect novel chemical compounds in environmental media and human 

bodies hold promise for improving our understanding of exposures near industrial sources of 

pollution going forward. In addition, novel methodological approaches for assessing the 

cumulative impacts of multiple chemical exposures and social stressors to health remains a 

key research need to inform decision-making that improves health in environmental justice 

communities.
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Finally, while only a few of the studies we reviewed directly involved impacted communities 

in the research, community engagement has been an important hallmark of much of the 

work in this field. Prior studies related to traffic, goods movements, refineries, and industrial 

agriculture illustrate how community-based participatory research approaches strengthen the 

scientific process and help to ensure research findings are leveraged to bring about 

regulatory action or policy change that protects community health [5, 99, 100]. An important 

component of environmental justice research going forward should therefore be the 

continued emphasis on involving community members in identifying environmental health 

concerns in need of investigation, collaborating with scientists in the conduct of the research, 

and translating research findings into action, including advocacy for policy change.
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Figure 1. 
Density of productive oil and gas wells completed between January 1, 2005 and December 

31, 2018 in the continental U.S., with states in which recent health studies have been 

conducted highlighted. Data source: DrillingInfo
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Table 1

Example recent extreme weather events that resulted in excess chemical contaminant releases in communities 

near industry.

Storm (year) U.S. areas 
affected

Partial list of industrial sites in 
affected areas

Reported excess chemical releases

Hurricanes Katrina 
and Rita (2005)

U.S. Gulf Coast ■ 54 Superfund sites in AL, LA, 
MS and TX [75, 76]
■ 23 facilities reporting to the 
Toxic Release Inventory in New 
Orleans, LA [77]

■ 10 onshore oil spills totaling 8 million gallons, including 
the Murphy oil spill at the Meraux Refinery (LA) that 
impacted approximately 1,800 homes [78]
■ 166 reported releases of hazardous substances from 
industry in LA and TX, primarily due to emergency shut 
downs and start-ups [79]

Hurricanes Gustav 
and Ike (2008)

U.S. Gulf Coast ■ 45 Superfund sites in LA and 
TX [80]

■ Elevated arsenic concentrations in soils, possibly 
originating from decommissioned industrial sites in 
Galveston, TX [81]

Hurricane / 
Superstorm Sandy 
(2012)

24 U.S. states in 
the Southeast, 
Mid-Atlantic, 
Midwest, and New 
England

■ 247 Superfund sites in NY 
and NJ [82]

■ 3 spills totaling 400,000 gallons of biodiesel, oil, and 
diesel from refineries along the Arthur Kill in NJ [83]

Hurricane 
Harvey(2017)

Southeast TX ■ 13 of 41 Superfund site 
inundated in Houston, TX [84]

■ Excess emissions of 4.6 million pounds of hazardous 
chemicals from 46 facilities across 13 counties[69]
■ Arkema chemical plant explosions require evacuation of 
residents in Crosby, TX [85]

Hurricanes Irma and 
Maria (2017)

U.S. Southeast, 
U.S. Virgin 
Islands, Puerto 
Rico

■ 168 Superfund sites in FL, 
GA, AL, and SC [86]
■ 17 Superfund sites in PR [87]

■ Elevated air pollution due to reliance on generators
■ Reliance on untested drinking water sources
■ Coal ash releases from landfill sites in Guayamas and 
Peñuelas, PR [88]

Hurricane Florence 
(2018)

NC, SC, GA, TN ■ 113 Superfund sites [89] ■ Releases of coal ash [73, 90]
■ Flooding of waste lagoons from concentrated animal 
feeding operations [90]
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