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Abstract

This thesis focuses on the cleanup of the February 2023 train derailment in East
Palestine, Ohio, and ensuing concerns over its management. The primary focus is on the
Environmental Protection Agency’s (EPA) role in the response: did EPA and relevant authorities
manage and communicate risk effectively? A particular emphasis is placed on the cleanup of
local waterways, a controversy representative of the wider cleanup. This thesis analyzes risk
management and communication within the stream cleanup and broader controversy in three
manners. First, by a journalistic account of how residents have responded to uncertainty,
displaying the narrative of the crisis and psychologies present in town in the aftermath of a crisis:
people who can and can not ‘move on.” This split is often based on personal experience or harm.
Second: by analyzing the theoretical grounds for controversy over the cleanup, grounding East
Palestine’s events in existing literature on risk perception and assessment. Dispute in East
Palestine arose due to incongruities between authorities and residents in risk characterization,
leading to a lack of trust between the two. This points to a need for the analytic-deliberative
model of risk assessment in crisis situations. Finally, a preliminary risk assessment is conducted
for the stream cleanup based on conclusions from previous chapters, employing environmental
fate models to analyze authorities’ decisions. All analysis is informed by interviews with EPA
officials, residents, and relevant third parties. East Palestine is a cautionary tale: once trust in

government is lost, it may not be regained.

Keywords: risk assessment, management, communication; science communication; crisis

response; environmental toxicology; environmental modeling; science journalism
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Stakeholders

Relevant stakeholders in East Palestine changed over the course of the response. This section

provides context for each organization mentioned throughout the thesis.

The Environmental Protection Agency, Region 5 (EPA): Federal EPA is split into geographic
regions; region 5 includes Ohio, Indiana, Illinois, Michigan, Wisconsin, and Minnesota. EPA
Region 5 was the primary agency managing the response and cleanup. At the time, Mark Durno

served as Homeland Security Advisor for the region.

The Ohio Environmental Protection Agency (OEPA): OEPA oversaw surface water and
drinking water monitoring and remediation throughout the response. Its website published
relevant data and its employees were primary communicators regarding water quality in the

disaster.

Norfolk Southern: The railroad operator held responsible for the derailment. Pursuant to legal
orders from EPA Region 5, Norfolk Southern has been held liable for the cleanup of the
derailment under the Comprehensive Environmental Response and Liability Act (CERCLA).
Norfolk Southern has therefore been responsible for hiring contractors to carry out testing and

cleanup throughout the response.

Arcadis: A contractor hired by NS to develop and carry out work plans for the disaster.



Massad, 10

Centers for Toxicology and Environmental Health (CTEH): A contractor hired by Norfolk
Southern to conduct testing and monitoring in the aftermath of the derailment and vent and burn.
CTEH is well known for, as former assistant secretary of labor for the Occupational Safety and
Health Administration David Michaels puts it, being “the go-to contractor for corporations
looking to follow up on environmental disasters to which they’ve been connected.”' CTEH

conducted the indoor air monitoring program discussed later in chapter 3.

Agency for Toxic Substances and Disease Registry (ATSDR): One of the many federal
agencies involved in the response. ATSDR provided screening guidelines for air concentrations

of chemicals to CTEH during the response.

Unified Command: The overarching organizational structure to manage the cleanup. Earliest
documentation of the structure accessible is dated March 3rd, 2023 and is visible in Figure 0.1.
This structure includes many other agencies not detailed above but gives a sense of the scale of
interagency and private collaboration needed for the response. Notably, this places Mark Durno

in his role of community engagement.

Generalizations of groups are used throughout this thesis for brevity. ‘Authorities’ will refer to
EPA and member organizations of Unified Command—those managing the response.
‘Residents’ or ‘the public’ will refer to people living in East Palestine and in the surrounding
area who have been involved. ‘Third parties’ or ‘independents’ will refer to those people not in

the previous two categories somehow involved in the aftermath.

! Michaels, “East Palestine Residents Should Be Skeptical of Cleanup Efforts.”
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A Note on Sources

This thesis relies heavily on interviews with those involved in the disaster. Many interviews were
informal, unrecorded, and have notes transcribed by hand. A full list of conversations and
relevant details is available in Appendix B. Wherever interviews are used as evidence, the source
will be mentioned by name or in a footnote. This thesis tends to rely on evidence from people
who have more drastic opinions of the subject matter. Interviews with an individual are not
meant to be representative of the whole sentiments of a group, but instead to indicate the quality
of sentiments or reactions present in the issue. Each interview, when quoted, has been edited for

clarity.

Chapter 1 relies heavily on these interviews. All information in chapter 1 is based on

conversations or my own observations unless otherwise noted, as in a typical journalistic piece.
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Introduction

On the night of Friday, February 3rd, 2023, a freight train operated by the Norfolk
Southern Corporation approached the village of East Palestine, Ohio. It had been traveling with a
faulty ball bearing in one of its wheels, located on car 23 of 150. A camera in Salem, Ohio,
recorded the bearing emitting sparks, 19 miles from East Palestine. By the time it reached the
village, the bearing registered 253°F above ambient temperatures and caused an axle in the car to
separate, derailing 38 of the following cars in a pileup on the side of the tracks, 27 of them
tankers. 11 cars were breached, spilling a mix of toxic and non-toxic chemicals onto the site and
into ditches that feed into local waterways. 35 railcars ignited.> A map of East Palestine and the
derailment site along with the initial fire is shown in Figures 0.2a and 0.2b. The derailment
occurred at approximately 8:54pm. Twenty of the affected cars contained hazardous chemicals:
vinyl chloride, butyl acrylate, isobutylene, ethylene glycol, and ethylhexyl acrylate. Norfolk
Southern reported it to the National Response Center two hours later. Officials from the
Environmental Protection Agency arrived on site at 2:00am on February 4th. They evacuated
2,000 residents that lived within a 1-mile radius of the site.* This was the beginning of one of the
worst environmental disasters in American history.

Residents I spoke to said the fire could be seen from all parts of town; giant flames that
arced over the tree line like stage lights. They recalled being incredibly frightened, watching the
spectacle from their porches or windows. For people outside of the initial evacuation zone—or
the 500 people within the initial radius that declined to move®—a menacing notification from

Ohio Governor Mike DeWine on Sunday added to the existing anxiety: “There is now the

3 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023.”

4 US EPA, “Background.”

> Interview with Mark Durno.
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potential of a catastrophic tanker failure which could cause an explosion with the potential of
deadly shrapnel traveling up to a mile.”® There were growing fears that the high temperatures of
the tanks would result in an explosion and officials quickly began evaluating options to de-risk
the operation. On Monday, management crews decided to conduct a ‘vent and burn’ on the
burning tankers: punching two holes in each container, one to drain the chemicals and one to
ignite the vapors.” Residents received information about the planned vent and burn and resulting
expanded evacuation area from vague amber-alert style notifications and terrifying statements
from the local government: “anyone who remains in the red affected area [in the evacuation map]
is facing grave danger of death.”® That statement made it clear: East Palestine was definitively
unsafe. The ‘vent and burn’ itself only added visual justification; a menacing black plume of

chemicals above a town that had no choice but to wait for them to descend (Figure 0.2¢).

6 “East Palestine Urgent Evacuation Notice | Emergency Management Agency.”

" National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023.”

8 “East Palestine Update: Evacuation Area Extended, Controlled Release of Rail Car Contents Planned for 3:30 p.m.
| Governor Mike DeWine.”
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Figures 0.2a, b, and c: A map of East Palestine (top), the initial fire from above (left), and the
plume three minutes after the vent and burn began (right).’”

The amount of scientific uncertainty surrounding the event is staggering. The

environmental and health effects of the chemicals released—mnot to mention the slew of

® National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023.”
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derivatives produced in the vent and burn—are not well understood individually, and even harder
to model as a mixture. Local populations were exposed through multiple environmental media:
deposition of particles from the vent and burn, soil contamination, pollution of local waterways.
Background levels of contamination in East Palestine were not well defined before the
derailment, complicating any discussion of what were “derailment” versus “legacy” chemicals in
the community. In the presence of scientific uncertainty, management decisions by the EPA,
Norfolk Southern, and hired contractors quickly came wunder scrutiny. The National
Transportation Safety Board completed an inquiry into whether the burn was necessary at all;
independent toxicologists called foul on the EPA’s environmental monitoring practices; residents
promulgated theories as to why this disaster cleanup seemed less well run than others. These
theories evolved into public interviews, articles, and conference presentations by third parties
that blasted the EPA’s management of the cleanup.

Such broad uncertainties rendered the communication of risk incredibly complex. My
interviews with Mark Durno, Homeland Security Advisor for EPA’s Region 5 and onsite
coordinator in East Palestine, made that clear. “This was one of the most complex and
challenging jobs that I’ve ever done,” said Durno, placing it above the laundry list of other
environmental crises he’s responded to: the complete devastation of Hurricane Katrina, the
sustained national attention of Flint, Michigan, the terror of the 2001 anthrax attacks. For him,
the derailment was a perfect storm of emerging contaminants distributed throughout different
media, rampant misinformation, and “enormous amounts of community distrust.” He’s candid
about EPA’s role in that storm: “how we communicated risk early on set us back in terms of trust
and public perception.” Therefore, the most important questions about the cleanup are not just

about what happened, but also about how risks and uncertainty were communicated.
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A particularly controversial topic has been the cleanup of local creeks after breached
tankers spilled alien compounds into ditches that fed into waterways. These creeks, Sulphur Run
and Leslie Run, flow throughout town. Sulphur Run passes right by the derailment site, travels
through culverts beneath homes and businesses, and unites with Leslie Run by the city park. The
two then flow south towards the Ohio River. Chemicals that infiltrated the waterways partitioned
to one of three media during their journey. Some volatilized out of the water column and diffused
into surrounding air, infiltrating homes and businesses that sat directly over the creek. Some
buried themselves in sediment, releasing themselves over time in oily sheens. Those that
remained in the water column would kill 43,000 fish downstream.'” EPA deployed mechanical
aerators—pumps and bubblers that increase oxygen content in the water and aid diffusion of
volatile compounds to air—on February 5th."' These aerators remained in place for two months
in locations along Sulphur and Leslie Run. Their presence was not well received—descriptions
of the aerators from local reporters and residents, documented in photographs, Facebook posts,
or YouTube videos, call out a distinct chemical odor. Therefore, while the EPA and relevant
authorities claimed water and air testing showed no concern of chemical exposure—saying odor
thresholds for chemicals were far lower than dangerous levels—residents worried that the
cleanup process was contributing to excess chemical exposure, not managed properly, or that the
EPA was lying straight through their teeth. So, the question remains: did the EPA assess,
manage, and communicate risk associated with the derailment and subsequent cleanup
effectively?

This thesis begins with a journalistic description of the events, people, and controversies

that make up East Palestine and the derailment. Environmental science has always been about

10 «“More than 43,000 Fish Died in East Palestine Train Derailment.”
' US EPA, “Operational Updates,” February 5th.
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storytelling to me. The first chapter explains how individual people respond to uncertainty,
focusing on a few different characters present in the response. In doing so, it describes two
psychologies that develop in the aftermath of a crisis: people who can move on, and people who
can not. It also serves as a primer for the rest of the thesis, setting the narrative stage for
discussions about risk and process. As a supplement to the narrative, Appendix A lays out a
timeline of key events and communications in the derailment and cleanup.

The second chapter discusses the idea of risk, focusing on methods of risk assessment,
perception, and characterization. After a short explanation of traditional risk assessment
procedures and uncertainties present in East Palestine, I analyze how residents in town perceived
risk throughout the crisis, placing it in context with previous literature on risk perception. I then
discuss how the EPA approached risk in the aftermath. The comparison of the two approaches
then informs much of the controversy that ensued over the cleanup.

The third chapter applies that theory to the stream cleanup and compares East Palestine to
two previous environmental crises: the 2010 Enbridge Oil Spill in Michigan and the 2014 Flint,
Michigan Water Crisis. This “case” section acts to lay out specific events at issue in this thesis. It
first applies previously discussed theory to understand why the stream cleanup was controversial,
since it is a lesser studied part of the disaster. The later comparisons act to draw out new
conclusions using other crises. Finally, I analyze East Palestine as a case itself, using the
previous discussions to argue that East Palestine is a cautionary tale: once trust between residents
and authorities is lost, it is incredibly difficult to regain. This, in turn, is an argument in favor of
applying the analytic-deliberative model of risk assessment to crisis situations, an expanded

approach to risk characterization proposed in a 1996 report by the National Research Council."

12 National Research Council, Understanding Risk: Informing Decisions in a Democratic Society.
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Finally, conclusions from the previous chapters are applied to assess what the EPA should
have done in the early days of the cleanup—in other words, how should risk in the stream
cleanup have been treated at the outset? This chapter pursues an environmental fate analysis of
the chemicals released into the stream, identifying chemicals of interest and predicting how they
partitioned into different media or responded to aeration using a multimedia fugacity mass
balance model. It also discusses the role of risk assessment and how EPA might have adapted to
minimize controversy regarding surface water cleanups. Proposed changes to EPA’s
methodology in crisis are based in theory of the analytic-deliberative model of risk assessment.

Though it has largely fallen out of the national consciousness, what happened in East
Palestine is not as simple as it is often made out to be. Criticism of the cleanup often focuses on
the vent and burn. Journalistic coverage primarily reflects on how the town is divided. In many
of my interviews, the same sentiment has been expressed: there’s so much more to the story of
East Palestine that is not being told. This thesis hopes to provide nuance to the crisis in ways not
previously completed, centering perspectives from the EPA, independent scientists, university
professors, and residents at once.

Each group has opinions on the management and science of the cleanup that
conflict—not to mention opinions of each other. In my conversations with the groups involved,
I’ve heard each refer diminutively to the other. Residents accuse the EPA of industry capture. An
EPA employee maligns the methods of an independent scientist. The independent scientist
knocks a professor for just being out for grant funding. Each has their own incentives. Residents
want to minimize risk. Norfolk Southern, surely, wants to minimize costs. The EPA wants to
minimize either contamination and health risks or their own liability, depending on who you ask.

Relationships have formed and broken between each over the two year long cleanup, spurred by
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such differences in incentives and methodology. No group is a monolith, certainly not the
residents; opinions change over time. But this thesis generally focuses on the perspectives of
those who are at one end of the spectrum—those distrustful of EPA, those unable to move on—in
order to better understand why there has been controversy.

Synthesizing the spread of interpretations of the events has bordered on paralyzing. One
reporter who had conducted a profile of the town admitted to me that he came away “being
deeply disturbed and uncertain about the reality, with no sense [he] would be able to figure out
what the fact of the matter really was.” I share that sentiment. The aim here is not to definitively
describe the reality of East Palestine—its contamination, or who is right or wrong. It is instead to
evaluate why it became a controversy, taking all perspectives in stride. East Palestine is an
extreme example of what happens when authorities and the public do not see eye to eye. What

lessons can it teach us now to prevent the same mistakes in the future?
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Chapter One: The Town of East Palestine

Figure 1.1: A sign outside EPA’s Welcome Center. Photo by the author.

In late February 2023, Krissy Hylton came home to find the severed tongue of a medium sized
mammal on her porch. The muscle had been dropped on her outdoor couch alongside a pool of
blood that had seeped into the white cushion. Just the day before, she had given an interview to a
news outlet about her experience of the train derailment. Hylton, middle aged with rhubarb hair,
had been an outspoken critic of the government’s disaster response. Someone hadn’t appreciated
that.

The event only added to latent anxiety over the disaster. In the presence of so much risk and
uncertainty, residents like Hylton weren’t sure how to respond. It seemed like the whole world
had descended on East Palestine. The Environmental Protection Agency had swiftly moved in to
manage the cleanup of the derailment. University professors and independent scientists had
swiftly followed, to keep an eye on the EPA. Then-former President Donald Trump and a crowd
of aides paraded through local establishments. Reporters interviewed anyone they could.
Meanwhile, Hylton’s house, located just over a half mile from the derailment site, reeked of
chemicals, enough to force the toxicologists hired by Norfolk Southern to exit her home after a
measly 10 minutes.

Fast-forward to the present day and almost all visible and olfactory signs of the derailment have
disappeared. As you drive into town, the derailment site looks like a typical roadside
construction project anywhere in small town America, except for chemical lab grade eyewash
stations just off the side of the road. Train engines emblazoned with “Norfolk Southern” rumble
through town every twenty minutes with a trail of cargo. Reporters are nowhere to be found.
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What remains is a version of small-town America still reeling from disaster. A myriad of signs
(like in Figure 1.1) around town proclaim, “We are East Palestine; Get Ready for the Biggest
Comeback in American History.” But the ways East Palestine should ‘come back’ are completely
dependent on who you ask: the town has split into two camps, those who want to move on from
the derailment, and those who just can’t.

Both are trying to answer questions that plague victims of every environmental disaster: what do
you do when your community is pronounced toxic on national news? More importantly, who can
you trust to tell you the truth? In the face of deep scientific uncertainty, the community of East
Palestine finds answers to these questions with determination, anger, dry senses of humor, and —
somehow — a love story.

sk

When I visited in October 2024, East Palestine felt like archetypal small-town America. It’s a
stocky rectangle of a village, flattened out along the train tracks from East to West. In mid fall,
the foliage rivals that of New England; the village is an island in a sea of large swaths of
farmland all bordered by flaming red trees. South Market Street — main street — is serene, with a
few cars ambling up the road, across the train tracks that cut straight through town, and past the
local library.

The village sits right on the edge of Ohio's eastern border with Pennsylvania, one of the many
small towns that make up Columbiana County. It was first named Mechanicsburg, then changed
to Palestine in 1833. According to a history of Columbiana County written in 1844, the wife of
the then-Columbiana County Surveyor Dr. Robert Chamberlin suggested the change, noting the
town’s “quiet beauty” and “earnest, virtuous, simple life of its people suggesting to her a name
recalling holy memories.” When the government noticed that there already was another Ohio
town named Palestine, they added “East” to the name."

The town was known for manufacturing from the late 19th century onward, most notably the
McGraw Tire and Rubber Company'* and the W. S. George Pottery Company." To this day the
town boasts multiple manufacturing facilities—ceramics, carbon bricks— including a handful
located right around what is now the train derailment site, just east of downtown.

And of course, there is the railroad. Not much information is available regarding its construction
or operation. Following the Regional Rail Reorganization Act of 1973, Conrail began operations
on the track section in East Palestine along with much of the railroads in the midwest and east
coast, assembling assets from a myriad of smaller companies.'® Norfolk Southern took control of
the track section in 1998, when it and CSX carved up many of Conrail’s assets as part of a large
deal that created the two eastern rail powerhouses.'” Data on how many trains pass through East

13 McCord, History of Columbiana County, Ohio and Representative Citizens, 331.

14 Harold B. Barth, History of Columbiana County Ohio, 854.

15 «W. S. George Pottery Company - Guide to Value, Marks, History | WorthPoint Dictionary.”

16 “Consolidated Rail Corporation | Freight Transportation, Railroad Monopoly & Mergers | Britannica Money.”
17 Anonymous, “Carving up Conrail.”
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Palestine each day is not available, though NPR estimates that a train with a car containing toxic
chemicals passes through the town at least 10 times per day at minimum.'®

Like many parts of rural America today, it’s clear that East Palestine has not been growing,
whether in size or opportunity. Hylton mentions how neighboring Columbiana County five miles
west has seen tons of development with a tinge of contempt — “it’s a whole different world.”
Why didn’t that happen to East Palestine? It almost certainly won’t now.

The only shops that have recently opened are a nail salon and a vape shop. Many storefronts are
empty, foreclosed or abandoned due to some combination of economic and environmental
factors. A local breakfast spot has a sign on the door: “Due to the increase in product costs, I had
to raise the prices. This is not something I wanted to do. Sorry for any inconvenience. Teresa.”

The 2020 census counted 4,761 people and 1,995 households within the village limits. Data from
2023 placed median household income at about $49,000 compared to Ohio’s $68,000 statewide
average. A very small portion of residents hold college degrees—about 9.4%. The vast majority
of residents, 93%, are white.'’

There’s no surprise, then: this majority white working class town, built on manufacturing but
seemingly left behind by modern times, has decidedly favored President Trump in the three
previous presidential elections, in line with the rest of Columbiana County. Support for Trump in
the county has increased steadily, from 68% voting for him in 2016 to 74% in 2024.%° In my visit
during election season, it seemed every other home had at least one “Make America Great
Again” flag. The broad-based support was punctuated by the Republican Party’s regional
headquarters, a small, hole-in-the-wall building on main street, that sported lifesize cutouts of
President Trump. In my hours of driving around town, I spotted one sign supporting then Vice
President Kamala Harris.

Among those political signs throughout town, there’s plenty of life. The village goes big for
Halloween. Every other house is decked out in cobwebs, pumpkins, and inflatable skeletons.
There are no explicit vestiges of the derailment save a now-defunct EPA welcome center and a
single flyer notifying residents of an ongoing lawsuit in the grocery store.

But it’s still on people’s minds. I talk to a man—I didn’t get his name— who owns a store with
his wife on South Market Street. He invites me in despite the store being closed on Mondays, his
goatee long enough to tickle his sternum as he walks. As soon as small talk about their shop and
the weather dies down, he asks: “So...are you with the EPA or...?” Out of towners are all here
for the same reason.

The night of the initial evacuation, the shop owner and his family packed up their belongings and
moved to stay with family outside of town. He returned home multiple times while the
evacuation order was in place to retrieve supplies for his son. Their son has special needs; he’s
fed by a tube. Each time he returned home, half a mile from the derailment site, he immediately

'8 Murphy, “Two Years after Derailment, Toxic Chemicals Still Roll through East Palestine.”
1% “East Palestine Village, Ohio - Census Bureau Profile.”
20 “Election Results.”
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noticed symptoms that, in his mind, could only be from the chemicals: he couldn’t speak, he had
trouble breathing. He’s been weary of any statements declaring the town “safe” since.

He tells me that as soon as he can, he and his wife will close up shop and move out of town. The
derailment had made business slow and unpredictable besides one item: t-shirts that read “East
Palestine Strong.” Selling those, he says, paid for their wedding.

Other people were more curious than distrustful at the outset. An older man I meet at the city
park — John, who had a stroke a few years ago and still slurs his speech just a bit — visited the
derailment site the morning after, despite warnings from local officials. He remembers walking
around the area early that morning until a man in a high-visibility vest came up to him and asked:
“Where’s your mask?”

“I don’t have one, where’s yours?” responded John, clearly feeling argumentative.
“I don’t need one,” the man replied. “What are you doing?”
“Being nosy.”

Both John and the shop owner, despite their initial distrust, are firmly in the “move on” camp.
They express dissatisfaction with how the government responded, mildly complaining that
communication was vague and the media swarm unwelcome. Now, though, they both wished the
town would keep the past in the past: declaring a town toxic is no help to local business owners.
The shop owner is clear about his thoughts: “things would get a whole lot better if the negative
people just left.”

The ‘negative people’ are those who just can’t seem to move on. Krissy Hylton is one of them.

I meet Hylton at her house with her friend Christina Siceloff. Hylton lives just under a mile from
the derailment site but only a few feet above Sulphur run, the culvert leading to her house is
visible in Figure 1.2. There’s a two-inch diameter drainage pipe in her basement that opens right
above the creek, ostensibly to drain excess water in the basement. After the derailment, volatile
chemicals used the pipe to infiltrate her home instead. She hasn’t lived in the house since then.
EPA deemed her a “special circumstance,” a status sparingly granted after EPA Administrator
Michael Reagan and Ohio Senator Sherrod Brown sat in her living room and acknowledged the
chemical smell. Norfolk Southern paid for her to move, advising her to throw away anything
made with fabric in the home.

On its exterior, the house just requires a paint job: its weathered grey siding, white windows, and
deep purple trim aren’t out of the ordinary. Inside, her family’s belongings are strewn throughout
each room. Some are stuffed in trash bags. Her whole family history, decimated the minute toxic
chemicals flowed underneath the building, was now in piles on the carpet. The house smells
dank and slightly sweet, like it’s been abandoned. Which, of course, it has.
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Figure 1.2: Sulphur Run passes underneath a house through a culvert. Photo by the Author.

We walk through the rooms towards the back of the house. In the kitchen, the fridge is covered in
magnets and photos; one magnet in the shape of the US sarcastically announces, “THINK
SAFETY FIRST.” When we reach the back room, closest to the creek, Hylton and Siceloft take a
second to smell the air. It’s not as bad as it used to be, but they still smell a chemical odor: tired
particles from an initial pulse of contamination 1.5 years ago. I don’t smell anything other than
the house smell. Siceloff relates that “usually, it hits you pretty good when you walk into this
room. It was like we were getting high!” They both giggle.

Siceloff sports a grey Johnny Cash shirt, big round glasses, and just a little bit of dirt under her
fingernails. She’s got more of a midwestern twang than most, supplementing the shirt. Siceloff,
who has also been vocal in criticizing the response, has a whole host of symptoms she attributes
to the derailment: memory lapses, headaches, pre-cancerous cells, larger amounts of stuff in your
eyes when you rub them in the morning. And that’s not even including the night of the
derailment — nausea, vomiting, diarrhea. She can’t bear to walk down the laundry soap aisle due
to the smell. With a wry smile, she exclaims that “before this, I only had seasonal allergies!”

As I sit on Hylton’s porch, the divide in town is in plain view. One minute, a woman in a red
truck drives by, rolls down her window, and exclaims “We love you, Krissy!”” The next, another
woman in a black dress slowly walks past the porch. When she’s gone, Siceloff leans over to me
and whispers: “that lady doesn’t like us.”
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She believes that the split in town is not along ideological lines; there’s no Republican or
Democratic divide here. Rather, it’s between those who believe they were directly affected by the
contamination and those who think that anybody still crying foul is trying to profit off communal
trauma.

“I’ve never seen people be so disgusting in my life,” she relates. A lot of it has been over the
settlement: a legal payout from Norfolk Southern to affected residents on the order of $70,000.'
Those who question its validity — who want more money, or more science, or more time — get
threatened by folks in the ‘move on’ camp, who just want to get some payment before it
disappears.

The mudslinging happens online. Facebook has been a battleground, with anonymous accounts
threatening advocates that question the settlement, misogynistic posts about women in power
that seem to allude to locals, and sarcastic pointed comments from one neighbor to another.

That’s how you get a tongue on your porch: outside of Facebook, everybody is still a neighbor in
this small village. Anyone can leave a tongue, pin a voodoo doll to your door, or steal your
mailbox — all three have happened to Hylton. What happens online, even if veiled behind an
anonymous username, has real world consequences.

One of the first things the women mention to me is the story of a friend of theirs who lived even
closer to the derailment site than Hylton. The woman, a mother of two, had suffered from mental
health problems leading up to the derailment and the incident only made them worse. She lost
her home, faced bullying for calling attention to excess contamination in the creek by others in
town, and committed suicide.

The effect of the chemicals spilled in the derailment are an existential threat: unknown cancers
that might arise in decades. The uncertainty associated with a spill, though, can have detrimental
effects in the immediate present. Another train passes through town, blaring its horn.

sk

Nobody was able to say how badly East Palestine was contaminated early on. In the absence of
scientific certainty, everybody has a different opinion on how to evaluate what happened — or
what will happen — in town. That’s where EPA’s on-site response coordinator Mark Durno steps
n.

Durno is an average midwestern dad. He’s got a big smile, brown work boots, and mannerisms
that intrude on your personal space just a little. He jumps from topic to tangent and back again in
seconds. For almost two years, he’s managed the EPA’s presence in East Palestine; he’s the
public facing representative of the cleanup. If you’re more cynical, like Siceloff, you might say
he’s the EPA’s fall guy.

2l Kroll Settlement Administration LLC, “East Palestine Train Derailment Settlement.”
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East Palestine is just the most recent environmental disaster he’s responded to. Durno’s career as
a response coordinator is best described by the string of headline-dominating crises that he’s
worked on: the 2001 anthrax attacks in DC, Hurricane Katrina, and the water crisis in Flint,
Michigan, among others. When the EPA calls, Durno must ship off from home in Cleveland,
Ohio, absorb criticism from anyone unsatisfied with the management in stride, and stay there
until the job is done. He arrived in town in late February of 2023—a few weeks after the
derailment—and worked full time until November 2023. He has worked part time, coming in and
out of town, for an additional year.

Durno gives me a tour of the site and the creeks around town. We drive through the village in his
red soccer-dad minivan. He takes me to his favorite lunch spot — an Amish deli just a few
minutes from the city park. “I’'m a little bit of a veg head,” he blurts out, eyes only on the menu.
For most of the cleanup, he would buy sandwiches at a Subway that recently closed — one where
an independent scientist apparently smelled chemical odors months after the derailment. Durno
reveals that he “never smelled anything,” emphasizing his confidence with a wink.

Durno has a complicated relationship with East Palestine. It all started much before the
derailment: in 1986 he played against the local high school in football. “I got my ass kicked then
and have been getting my ass kicked ever since,” he sheepishly grinned. The whole ordeal
harbors a strange sort of nostalgia; he grew up not far from town and has lived with his parents
throughout the cleanup. Durno’s toughest job was the one closest to home.

Still, there’s an electricity behind his eyes when he talks about this stuff — maybe that’s what
makes his short hair stand on end. He recognizes how public messaging early in the cleanup
spurred distrust from residents. He blames the former CEO of Norfolk Southern for telling
residents the air was ‘safe’ too early on. You can defend that in court, he notes, but it doesn’t
inspire trust. In disasters dating back decades, messaging like that has proven counterproductive:
“Didn’t we learn anything from 9/11?”

His job is to maintain a steady EPA presence in town no matter what Norfolk’s CEO says. Since
returning to town in early 2023, he’s sat with countless residents in EPA’s local office, going over
the science, data, and decision making driving the cleanup. One particularly grateful couple
brought him cookies afterwards. He knows where a visiting politician might have gotten a
pointed question — when JD Vance asked about lithium contamination in the area, Durno
responded with “well, you probably got that question from so-and-so. Here’s what I said to
her...” He remembers residents and their specific concerns from previous disasters, too. EPA
managers in Flint still contact him to ask if he’s heard a certain question before, and he’ll point
them in the right direction.

At the heart of Durno’s work is a loaded question: what amount of contamination is acceptable?
He tells me that EPA has been clear in its messaging during the cleanup: they don’t know how
polluted East Palestine was before the derailment. The creeks throughout town have been
receiving runoff from gas stations and automotive repair shops for decades in addition to
anything from the derailment. Durno has seen this firsthand, imploring me to “poke in the
sidewalls of the creek. You’ll smell diesel. That wasn’t spilled in the derailment.”
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In a town built by manufacturing, Durno points out that making tires and pottery aren’t the most
environmentally friendly businesses. His job is to clean up and evaluate the derailment
chemicals, but the extent to which East Palestine contains legacy pollutants — stuft that was here
beforehand — is also being put into public view. The town is coming to terms with the fact that
the area wasn’t ‘clean’ before the derailment anyways.

“The advocate types that you’re speaking with,” says Durno, referring to Hylton and Siceloff,
“they’re good people. I'm not belittling them at all. But they don’t want to hear that,” he says.
He’s clear: the idea that EPA won’t find pollution beyond the derailment is bogus. “That’s not the
world we live in. I mean look around,” he says, pointing at the concrete and warehouses around
us as we arrive at the derailment site. “This is a commercial-industrial area.”

Siceloff understands this but isn’t content with it. Her metaphor of choice is simple: “It’s like a
cup full of water,” she says. “You’ve got legacy contaminants at a lower level and not a bother.
Then you add a train derailment, and it gets full. Then you blow it up and it overflows and now
you’ve got a problem.”

sk

Other crises found a straightforward approach to remediate the problem — Flint’s drinking water
had just one contaminant in just one medium. East Palestine, with its mix of chemicals and
diverse paths of exposure, was a hive of differing opinions on how best to conduct the cleanup.
Durno’s team quickly came under fire for their air, soil, and water testing. He references a
toxicology professor from the University of Pittsburgh who publicly criticized the EPA’s
response to traces of vinyl chloride around the site in a news article, asserting that surely there
was a source of vinyl chloride that remains in the community.*> Durno wasn’t having it.

“There was not even a shred of evidence,” to back up the claim, he said. “We don't understand
why he made that statement.” The news agency never retracted the story, but Durno says the
agency “did go back to the professor, and he backtracked big time. Pardon my French, but he
realized he fucked up.”

Criticisms from third parties are commonplace, but some, in Durno’s view, are more constructive
than others. “We should always be questioned,” he noted. “We can’t improve if we’re not
questioned.” What matters, he says, is sharing data to back up a criticism of the work. “Third
parties making claims without all the information is kind of a head scratcher.”

One of Durno’s chief third party critics is Andrew Whelton, an environmental engineering
professor from Purdue. While Durno directed the cleanup, Prof. Whelton conducted his own
independent testing and evaluations of the community. He’s gone public with his criticism of
EPA’s practices in interviews and academic articles, amplifying public scrutiny of the cleanup.
Durno acknowledges his work and doesn’t believe Whelton has ulterior motives. But, still, he
doesn’t like the tactics — and he wants the data. He always wants the data.

22 Launtz, “Pitt Toxicologist.”
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“I believe him. I don’t think he’s a dishonest guy. But what he was doing was stirring up a lot of
community anxiety, and he didn’t have data to back it up.” He adds in an obligatory “show us the
data!”

An email from Durno to Professor Whelton clearly demonstrates the break between the two men.
In cold, cordial language, Durno lays out his problems with Whelton’s work. He invites him to
share data (unsurprising) and collaborate with EPA staff, refutes claims against EPA’s processes,
and suggests that Whelton “collaborate with public health agencies prior to making public health
recommendations.” He signs off as you’d expect an adversarial coworker to end an email: “Feel
free to contact me anytime. Respectfully, Mark Durno.”

And then there’s Scott Smith—the Man in the Blue Shirt—who has made a life of traveling to
environmental crises, conducting his own testing, and sharing the results with the impacted
communities. He’s traveled to East Palestine 27 times, becoming the main voice criticizing EPA
on its treatment of dioxins (discussed in chapter 3) and a prominent character in lawsuits and
whistleblower reports.

Smith’s environmental response story starts in 2006, when a flood in upstate New York wrecked
his plastic foam factory. “I understand what it is like on the ground after a disaster,” wrote Scott,
in an email to EPA officials just weeks after the derailment.

“I walked the streets where my business and employees' jobs were wiped out and people had no
idea how they were going to buy baby formula and feed their families. I did the only thing I
knew how to do and that was fight to help employees recover from a devastating disaster. I am
going to East Palestine to help the community in any way possible, starting with helping them
understand what is really in the water as you can't find what you don't look for.”*

That last phrase is Smith’s calling card: “you can’t find what you can’t look for,” shared with the
public through interviews with Fox News, NewsNation, and recorded sit-downs with Robert F
Kennedy Jr. during his presidential campaign. It’s an accusation that EPA is willingly missing
broad swaths of contamination by not testing for it, which he declares revealed in testing
summaries shared with residents and the EPA.

Durno doesn’t like Smith’s tactics either. In an email sent in May, he criticizes Smith for
improper sampling techniques, “selectively biasing” data, a lack of quality assurance techniques,
and, crucially, publicly criticizing EPA communication staff. Another, sent in July, accuses Smith
of providing a “false conclusion” to residents and relegates Smith’s comparisons of rural and
urban dioxin tests “technically absurd.”

“Scott - I respect your drive, energy, and interest in helping this community,” wrote Durno in
May. “I suggest that you develop a quality assurance project plan.”**

kksk

2 “EPTD FOIA 2354 GAP FINAL RELEASE,” 9.
# “EPTD FOIA 2354 GAP FINAL RELEASE,” 202.
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Many residents either choose to take the EPA’s word or immediately question it, resulting in two
contradicting portraits of town. For instance, EPA says the streams are back to normal and there’s
no more pollution from the derailment. The shop owner points to minnows and aquatic life in the
creek as evidence they’re telling the truth. When I mention it to Siceloff, she scoffs. “There are
animals in Chernobyl too,” she frowns, adding that she believes Norfolk Southern stole
endangered aquatic species from a zoo and introduced them to the creek to avoid a lawsuit. “It
makes you sound like a conspiracy theorist,” admits Siceloff, but “it’s just what we’ve
experienced.”

Hylton and Siceloff still don’t trust the creeks, no matter what EPA says. They recount how
many residents lost trust in EPA early on, when they watched construction workers lay down
new railroad tracks over allegedly contaminated soil. Siceloff, always the former firefighter, lost
trust at the vent and burn. “A controlled burn is when you have control of everything going on.
But this is blowing it up into the atmosphere — you have no control over that!” There’s none of
her characteristic dry humor here, just disgust. Once EPA lost the trust of some residents—by
whatever perceived hurried action or vague statement—they never got it back.

They find the independent testers in town like Prof. Whelton and Smith more trustworthy. They
say independents don’t have ulterior motives, and their research validates residents’ experiences
and symptoms. Whelton’s research details exposure pathways and criticizes EPA’s statements
that the town is safe, making them feel seen. From their perspective, it’s clear: they didn’t have
these symptoms before, now they do. If the EPA can’t explain that change, then they can’t be
trusted. If someone else can — credentials aside — Hylton and Siceloff are inclined to believe
them.

Professor Whelton had raised alarm over how Hylton’s home was evaluated for contamination
early on. Staff from the Center for Toxicology and Environmental Health (CTEH), private testers
hired by Norfolk Southern, conducted an extensive indoor air monitoring program throughout
the village. When CTEH came to Hylton’s house, she says they measured two or three parts per
million of specific chemicals in the home but only wrote .1 on their papers. How was she
supposed to believe that her home was ‘safe’?

Hylton took matters into her own hands. She donned a fluorescent vest like the ones EPA
employees wore and went to the church next door, the one she had gone to Sunday school in
while growing up. In place of bible study, Norfolk Southern, the EPA, and CTEH had set up their
regional offices in those same classrooms. With the vest providing the necessary credentials,
Hylton casually walked into a Norfolk Southern command meeting and started taking notes. She
saw the CTEH tester that had come to her home stand up, attempt to convey the extent of
contamination in Hylton’s home to Norfolk managers, and swiftly get shut down by heads of the
meeting. “It was like finding out you’ve been gaslit the whole time,” she sighed.

Siceloff followed suit. She had been a volunteer firefighter for two years before the derailment
and felt the need to help the community after the disaster. She has found an avenue to do so
through a new group of residents called the ‘creek rangers,” who wade into the local waterways
to examine the contamination from the spill. In her expeditions, she disturbs sediment, uncovers
rocks, and manipulates the stream banks to find chemicals embedded in the soil, searching for
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conspicuous oily sheens. Siceloff and the rangers then compare the sheen they found to what
EPA said about remaining pollution in the creeks (and adjust their opinions of EPA accordingly).

When 1 first meet Siceloff, she tells Hylton that she wants to search around in the creek next
door. She’s found sheen there before, but Durno told her that it was clean now. She wants to
prove him wrong, chuckling, “if it’s still there, I’'m gonna throw it in Mark’s face!” She
interrupts my next question to point across the road: “that cat is pregnant or fat,” she declares.

She puts on her rainboots, black with multicolored polka dots, and we descend into the creek that
runs underneath Hylton’s house. Siceloff quickly notices the hole in her boot and does nothing
about it except mention it occasionally. Having dug out a car de-icing tool from the back of her
car, she pokes at the stream bed, dropping her face low to the surface not unlike a sumo wrestler
or a child studying ants. At every little reflective piece of oily liquid that shows up, she points,
exclaims softly, and digs harder.

One day early in the cleanup, she was performing her creek ranger duties with a friend, Rick
Tsai. Tsai needed to run home to use the bathroom — the chemicals “make you have to go to the
bathroom sometimes,” — but she didn’t want to stay in the creek by herself. They began to exit
the creek together, Siceloff planning to wait for Tsai at his house, until she spotted another man
wading into the creek.

They introduced themselves; Siceloff explained her situation. The man offered to stay with her in
the creek while Rick was away. They hung out, and, as Siceloff loves to say, “just kinda poked
around in the creek,” for a while. Somehow, in a creek full of oily sheen, sparks flew. The man
asked afterwards if Siceloff and her son would like to go to a corn maze with him. They quickly
became partners in creek-ranging and boyfriend and girlfriend soon after. She lifts her wrist and
shows me a black metal bracelet with white lettering: ‘Somewhere over the rainbow...." Siceloff
laughs. “Get it? Somewhere over the rainbow chemical sheen!” They both wear one. Her mom
was incredulous: “Jesus, Christina. The places you meet people.” Life doesn’t pause for toxic
chemicals.

sk

Norfolk Southern’s presence in the town is not understated. Trains passed through every 20
minutes during the day while I visited, blaring horns and triggering railroad crossing bells.
Hylton and Siceloff both recall feeling immune to the sound before the derailment but they can
hardly stand it now. Their ears perk up every time the far-off bells start, as if anticipating danger.
In the company’s quest to avoid any further public relations disasters in the aftermath, the rail
giant’s fingerprints are all over town. Norfolk promised $22 million to the village council to use
as it likes.” Their consent decree of $310 million with the federal government provides for
health monitoring programs for residents.”® Each of these programs are met with varying

» “Village of East Palestine, Norfolk Southern Announce Settlement of All Claims by Village Arising from
Derailment - Village of East Palestine Ohio.”

26 US EPA, “United States Reaches Over $310 Million Settlement with Norfolk Southern to Address Harms Caused
by East Palestine Train Derailment.”
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amounts of distrust by locals. The most visible project — and the most detested — is at the city
park.

The East Palestine City Park lounges just south of town. It’s a luscious series of hills and
plateaus, barbecue areas and gazebos, public pools and baseball fields. At its feet, Leslie and
Sulphur Runs link together, passing under the bridge that leads to the park uphill. John — the
curious man who visited the derailment the morning after — tells me that there used to be baseball
and football games here every weekend. It was a lively meeting place for all sorts of people.
Norfolk Southern broke ground on a revitalization project in July of 2024, tearing up the fields,
closing the pool, and drawing up completely new plans for the city’s recreational hub in the
interest of ‘making it right,” the company’s slogan for remediating the disaster. Billboards as you
enter the park declare “UNDER CONSTRUCTION: EAST PALESTINE PARK
REVITALIZATION” with a map of the proposed updates.

John wasn’t consulted about the updates to his park. Neither was Jake, John’s friend who drives
his red pickup truck there to walk his dog each morning. Nor were the store owner, Hylton, or
Siceloff. As far as these residents know, the company just decided to update the park without
properly consulting the community. Jake and John say the project has been stalled in
construction for weeks; they haven’t seen anyone there. Open football and baseball fields are
now fenced off stretches of dirt. The pool — the best one for miles around, says the shopkeeper —
is now closed. Norfolk’s billboard estimates that construction of the park will last through 2026.
Until then, John will just have to walk around a field of dirt.

All of them, as soon as Norfolk Southern comes up, make a reference to how glad they are that
Alan Shaw, the CEO at the time of the derailment, was forced out by the corporation’s board in
September 2024. None liked his presence in town. John laughs when he brings it up, alluding to
the unexpected circumstances of his removal: an affair with Norfolk’s chief legal officer.”’
Siceloff describes Shaw as having a “very punch-able face” and is happy that they’ve replaced
him with a guy named “Bob or Bill or something with a B.” The new CEO of Norfolk Southern
is named Mark George.” Siceloff doesn’t give a damn.

skeksk

Despite the division in town, shared symptoms among residents create an opportunity for
reconciliation — or maybe just newfound humor. While the precise future health effects of these
chemicals are unknown, the current ones often have to do with incontinence, or periods, or, at its
worst, a drawn-out saga: “You can’t hold it sometimes, because the chemicals affect you so bad
that you just have an accident,” Siceloff starts laughing. “And you’re like, ‘I’'m 30 years old and
I’m shitting my pants. Why?!”

You’d think that a small Ohio village peppered with six distinct Christian churches would have
nothing to do with gross jokes. Now, Siceloff feels comfortable talking with anyone—strangers
and myself included—about all of it. In her words, they talk about “pooping and peeing and

27 Post et al., “Legal Chief Is at Center of Norfolk Southern CEO’s Ouster.”
2 «“Norfolk Southern Board of Directors Appoints Mark R. George President and Chief Executive Officer Through
Unanimous Vote of Independent Directors.”
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farting and shitting everywhere. And we talk about our periods with each other. It’s just normal
now. That’s what happens here.” She explicitly points out how helpful laughing can be to make a
bad situation seem better.

Her relationship with Mark Durno isn’t as straightforward. She alludes to how when residents of
Love Canal, the site of another toxic disaster, got tired of playing nice, they kidnapped two EPA
officials and held them hostage until their demands were met by President Carter.”’
Unfortunately, she sighs, “everything’s so strict now...you can’t even do something like January
6™, they already did that.” She’s only half joking.

Instead, Siceloff, Hylton, and the other advocate residents settle for trying to trap Durno in lies of
his own making. They’re constantly trying to discover contamination where he says there won’t
be any — in creeks, in houses, in their own blood samples. They design plans to send the same
soil samples to labs they trust and the EPA, expecting different results that would prove a
government coverup. Siceloff has recently taken to recording every one of her conversations
with Durno without his consent, which, she reminds me, is legal in Ohio. She admits that “It
feels kind of scummy, but that’s what you have to do for your family.”

She recounts a series of attempts to catch Durno reference the burn as a “controlled burn,” which
her research showed was unlawful. Once he acknowledged it, the recording was sent to Status
Coup, a blog following the derailment cleanup, which went public with the findings. “It wasn't
supposed to go to Status,” said Siceloff. “It wasn't supposed to come out. but then it did, and he
was mad.” Durno didn’t like that she recorded him without his consent.

“I’11 tell you the next time I do,” she told him in the moment, adding an emphatic “not” to me.
She continued to talk to Durno, recording his thoughts on the cleanup that were maybe more
private than others, always looking for an admission not yet published. But she couldn’t contain
the recordings. She describes a chain of people sending the recording up to Status Coup after
she’d shared it with someone she trusted — when she knew another secret recording was going
public, she went to Durno and came clean.

“Mark, I recorded everything,” she admitted, “and to be honest with you, I think that this is stuff
that people need to understand why we’re experiencing what we’re experiencing. And this is
kind of awkward to say, but people say you talk to me more than others.”

Durno told her that was probably true. Earlier, he had mentioned to me that he really appreciated
residents who stayed fully involved, those who took the time to understand the science. He
specifically mentioned Siceloff.

They’re confidants. “It’s kind of therapeutic to talk to someone who understands the technical
side of things,” Siceloft shared. “If I go to my therapist, he ain’t gonna understand! So, I go to
Mark and vent sometimes.” In a town increasingly divided over the cleanup, they’ve become
friends from opposite ends: the face of the federal government and a scrappy critic. They discuss
the importance of citizen science. They both hate working from behind a desk and would prefer
to just ‘poke around in the creeks,’ as it were. In the end, there’s no real barrier between them.

% April 18 and Butler, “How a Group of Housewives Changed History | American Experience | PBS.”



Massad, 34

“I’m just a normal person, Mark Durno is just a normal person, we’re all human beings,” sighs
Siceloft.

And so, they try to talk about how to move on. Durno is transient, only in town for a year and a
half, and Siceloff is stuck. “It’s hard for us to relay that to the EPA because they do this all the
time,” she says. “They come in and they move on.” He tells her that feeling stuck is normal; he’s
seen it throughout his career.

For big disasters, the EPA’s unwritten rule of thumb is that the majority of a community will
have moved on from a disaster about two years afterwards. There will always be a smaller group
of those who can’t, says Durno.

He’s careful with his words on this topic. “My experiences have shown me that there are
individuals that will continue to have anxiety and concerns long into the future because of the
trauma that they may have faced,” he said. But he’s clear that he tried to make sure Siceloff knew
she wasn’t crazy. There may be no scientific evidence for her symptoms, but they still exist.
Maybe it’s a stress response—that’s what the literature suggests, he notes—but there’s often no
quantifiable evidence that such responses are due to existing contaminants. There isn’t this time.

Siceloff was more blunt with her interpretation. After a disaster strikes, “there are people that can
move on from it, and there are people that it destroys,” she states.

But that’s a binary that doesn’t quite include her. Being a creek ranger has changed her life. She
knows more people now than she ever has. She feels more tied to the community of East
Palestine and claims it as her own. She doesn’t want to move “this is the environment I know,”
she declares.

She’s talked to Smith about how to move on, too. Smith, so personally affected by the flood in
2006, has made it his life’s work to help victims of environmental crises through supplying
environmental testing to people who request it. Smith hasn’t moved on from that flood—he
brings it up first thing in our interview—but it hasn’t destroyed him either. It’s a primary
motivation. Since that initial event, he’s hopped from crisis to crisis, providing the assistance that
he believes helps people move on. Siceloff wants to do the same. She already has, talking with
residents near the recent BioLab fire in Conyers, Georgia.*

Siceloff reveals that she “was quiet and shy before all this. Now, I barely shut up!” She quickly
mentions she was bullied in school — called stupid and believed it — but has learned a lot by
getting involved in community advocacy since. “It doesn’t make you feel so stupid anymore,”
she related. “Sometimes your brain hurts from toxins...but also since it’s expanded so much!”
We laugh. The science, she says, “could save your life or end your life, so you’re gonna learn it!”

I mention that Durno told me he thought Siceloff’s son would make a great environmental
scientist and she lets out a big smile. “I enjoy what I’'m doing. I think my son would enjoy it
too,” she says.

30 “New Details Emerge on BioLab Fire Outside Atlanta | AP News.”
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“I would want, like, to be a part of the EPA,” Siceloff acknowledges, looking down the road
towards town. She speaks carefully, as if she’s just now uncovering something new and risky in
the creek bed. “I would have to join to change it,” she says with another pause. She glances at the
creek, then back at me with another wry smile: “they’re not gonna like me there.”
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Chapter Two: The Idea of Risk

Motivation

This chapter develops the idea of risk and risk assessment in the context of this thesis. |
first focus on risk assessment procedures, detailing standard processes used in the EPA. Then, the
specific risks and uncertainties in East Palestine are detailed to provide context as to what the
risks actually are in the derailment and cleanup. I finally compare how residents perceived risk in
the aftermath to how the EPA characterized it, drawing out the grounds for misalignment
between the two approaches. This discussion is based in existing literature on risk perception and
characterization and sets the stage for later chapters to discuss the intricacies of the cleanup and

controversy.

Standard Risk Assessment Procedure

“Risk assessment” as a standardized government practice is often couched in discussion
of the National Research Council’s 1983 report titled Risk Assessment in the Federal
Government: Managing the Process, also known as “the Red Book on Risk.” That report, which
aimed to standardize and describe risk assessment procedures across the expanse of government,
defines risk assessment in the following manner:

We use risk assessment to mean the characterization of the potential adverse

health effects of human exposures to environmental hazards...Risk assessment

also includes characterization of the uncertainties inherent in the process of

inferring risk.’'

In contrast, Risk Management refers to actionable policies informed by a Risk Assessment:

31 Risk Assessment in the Federal Government: Managing the Process, 18.
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The process of evaluating alternative regulatory actions and selecting among

them...The selection process necessarily requires the use of value judgments on

such issues as the acceptability of risk and the reasonableness of the costs of

control.*

There are multiple components to a risk assessment, displayed in Figure 2.1. Best
practices defined by the NRC’s report as steps towards a completed risk assessment
include:

1) Hazard identification: The determination of whether a particular chemical is or is not
causally linked to particular health effects.

2) Dose-response assessment: The determination of the relation between the magnitude of
exposure and the probability of occurrence of the health effects in question.

3) Exposure assessment: The determination of the extent of human exposure before or after
application of regulatory controls.

4) Risk characterization: The description of the nature and often the magnitude of human

risk, including attendant uncertainty. *

32 National Research Council, 19.
33 National Research Council, Risk Assessment in the Federal Government: Managing the Process.
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Figure 2.1: Elements of the risk assessment process.”

These steps are employed by the EPA today in its evaluations, with an additional
“planning and scoping process” step at the beginning of the assessment that aims to describe the
organizational management necessary, general scope, and overarching goals, relevant to the topic
at the outset.* Key to the total procedure is the step of Risk Characterization, which summarizes
the results of the prior analysis. In traditional risk evaluation, this step is the simple intermediary
between assessment and management, where science is translated to policy. This requires the
selection of metrics to indicate risk during management.

The outcome of a chemical risk assessment takes many forms. For non-cancerous
contaminants, the outcome may take the form of a ‘hazard quotient,” the ratio of chemical
concentration to allowable limits set by the relevant government body.*® For carcinogens, the

outcome may also be a cancer risk: the amount of excess cancer in a population of x people

3% National Research Council, 21.
35 US EPA, “Human Health Risk Assessment.”
36 US EPA, “Risk Assessment for Other Effects.”
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exposed for y amount of time to a chemical concentration of z.>” Both outcomes rely on preset
concentration action levels that mandate some type of government action when exceeded (ex. a
risk assessment, an evacuation order, a warning for vulnerable populations). These levels take
many forms: a permissible exposure level set by OSHA,*® an acute exposure guideline level
(AEGL) set by the EPA,* a minimum risk level (MRL) by the ATSDR.* Many chemicals have a
patchwork of guidelines; some have no agreed upon values. In East Palestine, the ATSDR
suggested health screening levels specifically for the disaster, laid out in the following section.*!
These levels are in the interest of defining some line that divides safe and unsafe exposure,
somewhat following the common adage that “the dose makes the poison.” While helpful, the
phrase is not much solace when one does not know the exact dose of the substance, its toxicity at
that dose, or if there are other uncertainties at play. In East Palestine, uncertainties abound,
making any kind of risk assessment or exposure assessment difficult. The chemicals initially
released, their means of environmental transport, and their exposure guidelines provide a starting

point.

Derailment Chemicals

27 tanker cars derailed in the accident, 11 of which carried hazardous chemicals. 8 of
those tankers released material in the accident.*” A summary of breaching damage is visible in

Table 2.1.

37 US EPA, “Risk Assessment for Carcinogenic Effects.”

38 “Permissible Exposure Limits - Annotated Tables | Occupational Safety and Health Administration.”

3 US EPA, “Acute Exposure Guideline Levels for Airborne Chemicals.”

40 «Screening Levels Used by ATSDR | PHA Guidance Manual.”

“ CTEH, LLC, “AIR SAMPLING AND ANALYSIS PLAN (SAP),” 79.

2 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023,” 66.
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Table 2.1: Summary of breaching damage to hazardous materials tank cars.*

Of main concern in the derailment was Vinyl Chloride (VCM). A total of 887,400 pounds
of the toxic chemical was on the train prior to the derailment, loaded into five cars. All of it was
released into the environment, a minority by pressure-relief devices in the immediate aftermath
and the vast majority in the vent and burn on Feb. 5th.* The colorless gas has a mild, sweet odor
and burns easily. It is a known carcinogen, absorbed into the body most commonly through
inhalation and with drastic negative effects on the liver and the nervous system among others.
Symptoms of acute exposure to VCM include headaches, nausea, dizziness, or cardiac
arrhythmia.” The Occupational Safety and Health Administration enforces a permissible
exposure limit (PEL) of 1 ppm time weighted average (TWA), with a maximum of 5 ppm for 15
minutes.** The ATSDR suggested a screening level of .5 ppm for East Palestine.’

A total of 194,300 pounds of n-butyl acrylate (BA) was released in the derailment via

tank head punctures, spilling into the derailment area soil and seeping into local ditches that feed

4 National Transportation Safety Board, 52.

# National Transportation Safety Board, 80.

* PubChem, “Vinyl Chloride.”

4 “VINYL CHLORIDE (CHLOROETHYLENE) | Occupational Safety and Health Administration.”
4T CTEH, LLC, “AIR SAMPLING AND ANALY SIS PLAN (SAP).”
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into Sulphur Run.*® The compound is a colorless liquid with a “sharp characteristic odor.” It is
slightly soluble in water and mobile in soil or sediment. While not a known carcinogen,
symptoms of acute exposure via inhalation include a burning sensation, coughing, shortness of
breath, or inflammation of the lungs. Dermal contact may result in skin irritation or redness. It’s
a known lacrimator: a chemical that may irritate the eyes and result in tears.* Durno noted that it
is unclear how much of the butyl acrylate burned in the initial derailment before traveling into
the soil or streams. Butyl acrylate has a very low odor threshold: EPA documents suggest people
can smell the compound at .00029-.101ppm*® and have set an interim AEGL-1 of 8 3ppm.*' The
ATSDR suggested screening level for BA was .33ppm.>*

A full tanker of ethylene glycol monobutyl ether (2-butoxyethanol, 2-BE)—185,750
pounds—similarly drained into the surrounding soil and ditches.*® 2-BE is a clear liquid with a
mild odor, used as a solvent for paints and inks. While it has not been demonstrated to be a
human carcinogen, it has proven carcinogenic in some animals. Inhalation can result in coughing
or shortness of breath. Dermal contact can result in skin irritation or redness at less than toxic
doses. There are no indications of air screening levels used by CTEH for 2-BE, likely due to the
nature of its release (into soil and water) and tendency to partition out of air. The NIOSH

recommended exposure limit for 2-BE is 5 ppm.>*

8 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023.”

4 PubChem, “Butyl Acrylate.”

% Callahan, “Performance Assessment for the Monitoring of Butyl Acrylate and Vinyl Chloride in Air Using
Honeywell PIDs.”

SLUS EPA, “N-Butyl Acrylate Results - AEGL Program,” August 27, 2014.

52 Callahan, “Performance Assessment for the Monitoring of Butyl Acrylate and Vinyl Chloride in Air Using
Honeywell PIDs.”

53 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023,” 84.

34 «“2-Butoxyethanol and 2-Butoxyethanol Acetate | Public Health Statement | ATSDR.”
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The final toxic chemical released in the initial derailment was 2-ethylhexyl acrylate
(2-EHA). 205,900 pounds of the chemical was loaded in the tanker with only a “partial load”
released. No more explanation is given.” 2-EHA is a clear colorless liquid with a pleasant odor.
The substance is used in paint and plastics. It is insoluble in water and less dense than water.
2-EHA is classified as possibly carcinogenic to humans, normally absorbed into the body by
inhalation or ingestion. Inhalation can cause drowsiness or convulsions while dermal contact can
cause redness or skin irritation.”® There is no OSHA or NIOSH official standard for regulating
exposure to 2-EHA, but the ATSDR suggested .83 ppm as a screening level.”’

An alleged byproduct of the vent and burn that quickly came into public view during the
cleanup is a broad group of chemicals called dioxins. Dioxins are often found as byproducts of
combustion, with several hundred individual species of chlorinated carbon rings making up the
class.”™ Residents, scientists, and elected officials criticized the EPA’s perceived slow response to
test for the chemicals. EPA held that their testing did not suggest higher concentrations than
normal background levels.”® Scott Smith, 3rd party scientist and business owner, was a central
voice criticizing the EPA’s methods on this topic. Much of the continuing controversy past the
initial derailment centered around dioxins and their possible presence.® Dioxins and the ways
related risks were communicated about them will be a point of analysis in chapter 3.

Other non-toxic substances released in the derailment included tankers of propylene

glycol, polypropyl glycol, and diethylene glycol- one each. An empty tanker derailed that had

benzene residue from previous cargo. Additionally, three tankers of petroleum lubricating oil

55 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023.”

¢ PubChem, “Ethylene Glycol Mono-n-Butyl Ether.”

37 Callahan, “Performance Assessment for the Monitoring of Butyl Acrylate and Vinyl Chloride in Air Using
Honeywell PIDs.”

8 US EPA, “Learn about Dioxin.”

% US EPA, “Operational Updates.”

0 US EPA, “EPA’s Response to Inaccurate Dioxin Reporting.”
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were breached, resulting in one full load, most of a load, and a partial load of the substance

released to the environment. Durno noted this as a primary chemical released into the

surrounding soil (and eventually streams), about 30,000 gallons of it. Uncertainty in chemical

toxicity or quantity was compounded upon by uncertainty in means of exposure.

Risks and Uncertainties in East Palestine

There are a few key events of interest when discussing potential chemical exposures and

resulting human health risks. The following mechanisms are not inherently risks, but rather

potential sources of exposure that are of interest.

1)

2)

3)

4)

The initial derailment fire, which burned an unknown amount of derailed compounds,
producing unknown products of combustion. Residents described intense odors the night
of the derailment, discussed later in the chapter.

The vent and burn, which intentionally combusted five tankers of vinyl chloride. The
spread of the resulting plume is not a focus of this thesis, but EPA’s reconstruction of the
plume shows intense deposition to the southeast of East Palestine, where Siceloff lives,
and moderate throughout the town. There is therefore focus on the products in the plume
as a potential source of exposure once deposited on soils and surfaces. The modeled
plume is shown in Figure 2.2.

Latent chemicals in structures that produced odor when residents came back from
evacuation.

Vapor intrusion from creek culverts beneath town, such as the one beneath Krissy

Hylton’s house. This mechanism exists regardless of aeration practices by the EPA and

61 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023.”
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instead is based on contaminated water and contaminated soil leaching volatile
compounds into the air. It is directly applicable to a handful of structures above Sulphur
Run.

5) Creek aeration in three areas: besides Hylton’s house, near Walnut St, and at the City
Park.

6) Impaired stream water quality, with evidence generalized to fish kills, oily sheens, and
smells.

7) The threat of impaired drinking water.

Figure 2.2: East Palestine Train Derailment Soot Surface Deposition Map.*

The uncertainties in quantifying possible exposure from these sources are large. Mainly,

each deals with a mix of compounds rather than just one. EPA’s guidance generally suggests

62US EPA, “Event Reconstruction Plume Map.”
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measuring for individual toxicants and comparing the concentrations to their distinct screening
levels rather than attempting to evaluate the effects of a mix of chemicals. A 2023 whitepaper
published by the agency updated its process for evaluating the health risks of chemical mixtures,
which takes into account the addition of doses, similarities in toxic action, and synergism in a
chemical mixture. Included is a method to develop hazard quotients for mixtures, either in dose
addition or by similar pathways of action in the body.*® However, an EPA health scientist
expressed to me that practices of evaluating chemical mixtures are not yet implemented in
shorter term assessments, and that separate levels of government treat action levels and chemical
mixes differently.* Uncertainties from chemical mixtures are compounded when the components
of the mixture are unknown, as in the vent and burn. In East Palestine, it does not seem the EPA
employed these methods. Other uncertainties in the disaster include a lack of knowledge of the
initial exposure for residents in the derailment fire and the presence of emerging contaminants
with little knowledge of their toxicity, especially dioxin species. Therefore, an axiom throughout
this thesis is that there is scientific uncertainty, primarily related to exposure and possible future
health effects. What is less clear is when, where, and from whom’s point of view there was the
presence of risk.

Siceloff paraphrased a conversation she had with Durno that encapsulates such
uncertainty. She remembered asking why EPA had not explicitly told residents they had been
exposed to harmful chemicals. “Well, we never said you weren’t exposed,” she remembered him

saying.

8 United States Environmental Protection Agency, “Advances in Dose Addition for Chemical Mixtures: A White
Paper.”
8 Interview with Glenn Rice.
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Public Perceptions of Risk

This section heavily references Paul Slovic’s book The Perception of Risk, a compilation
of research conducted over 25 years and published in 2000. The book features multiple studies
conducted by Slovic and co-authors and discusses them in conversation with other relevant
studies surrounding the interpretation and perception of risk by the public and by experts. The
book’s analysis of risk perception lies in what author's term the ‘psychometric paradigm,” which
approaches risk as the product of many psychological, social, institutional, and cultural factors
rather than majorly scientific.®> It is used here as a guiding work to discuss what is already
known about how risk is interpreted. Slovic’s work focuses primarily on quantitatively
measuring perceptions of risks performed by people in revealed preference and expressed
preference approaches. In this way, the studies are not intended to represent the public’s
perception of developing risks. Rather, they are quantitative analyses of risks already present in
the public imagination (e.g. nuclear power, handguns, or downhill skiing). However, the
conclusions from his work are directly applicable to how risk was perceived in the derailment,
providing context for why people reacted strongly to the crisis despite the lack of analytical
evidence of risk. The following is a discussion of the main sentiments regarding chemical risk in
the aftermath of the derailment and how they agree with Slovic’s findings. In this way I
demonstrate that the theoretical underpinnings of risk perception theory developed decades ago
are broadly applicable to crisis situations like East Palestine as well.

Before analyzing what attributes of chemical risk in East Palestine became the center of
focus, it’s important to establish how the public interprets chemical contamination. Central to the

perception of chemical risk is the idea of ‘contagion,’ or ‘contamination of essence’: that a small

% Paul Slovic, The Perception of Risk, xxiii.
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amount of a bad thing will irreparably damage a good thing via transfer of intrinsic property. In
other words, ‘once in contact, always in contact.” This perception pervades Western civilization,
relying not on analytical data or scientific understandings of chemical risk but on culture. An
example might be a soda that has had a cockroach leg in it for a split second; without any
analytical evidence, the soda is rendered undesirable.*® Slovic supposes that this framework of
contagion for synthetic chemicals began with Rachel Carson’s Silent Spring, which draws
comparisons between toxic chemicals and infectious diseases.®’

Residents of East Palestine concerned with the cleanup expressed ideas reminiscent of
contagion rather than analytical action levels. Throughout town, residents threw out items that
they assumed were contaminated in the aftermath of the derailment.®® Christina Siceloff
specifically mentioned contagion in relation to protecting her son, telling me that:

I remember at one point through this, I freaked out on one of my friends
because...she took him over to the playground and I was like, he can't be in the
playground. There's toxins in the playground...You think of the little particles that
could be in the soil that he's walking around with his bare feet in. Do you think of

what he's been sticking his mouth? Do you think of what he's breathing in through
his nose? It doesn't feel safe.

Just the idea of particles is enough to make Siceloff ‘feel” unsafe. These are indicators of
the “contagion” based theoretical understanding of chemical risk: contact means danger. The
collisions between EPA’s communication tactics, reliant on action levels and testing data, and
residents’ understandings of chemicals in their community are not surprising.

Slovic’s research adds context to why perceived risk in East Palestine was so high
immediately. In one study on the public’s judgement of risk, the authors found that “perceived

risk is influenced (and sometimes biased) by the imaginability and memorability of the hazard,”

% Rozin, Millman, and Nemeroff, “Operation of the Laws of Sympathetic Magic in Disgust and Other Domains.”
87 Paul Slovic, The Perception of Risk, 311.
68 “East Palestine, One Year After Train Derailment - TIME.”
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rather than being decided by conclusions from analytical tools such as a model or monitoring
system.® In addition to that finding—which Slovic eventually refers to as “dread”—a later study
displayed that perceived risk is also “closely related to threat to future generations.”’® The
images of risk from the derailment, seared into residents’ minds, are the initial fire from the
derailment and the subsequent vent and burn. Many could see the initial fire from their porches,
or windows. Time Magazine reported the night of the derailment from the view of one resident,
Zsuzsa Gyenes, as follows, showcasing the clear memorability of that night:
Gyenes had been kept awake for hours by an endless wail of fire engines

from the more than 70 local departments responding to the resulting blaze. Now

this strange smell [of a nail salon] had permeated her house, and Gyenes suddenly

felt nauseous and dizzy....Feeling disoriented, she heard something in another

room, and went to check on her then-nine-year-old son Maddik....when Gyenes

opened the door, the nail polish smell was overwhelming. The sound she had

heard was Maddik vomiting and gasping for breath. Gyenes’s mind went blank.

“You go into survival mode,” she says. “You just know you have to leave.””!

Key to Gyenes’s experience is that it is reliant on sensory experience and, like Siceloff,
concern for her son. The vent and burn, by comparison, created dread in the leadup to the
detonation. As previously discussed, the plan spurred multiple traumatic alerts from the
Governor’s office, created a plume that dominated national headlines, and forced a mass
evacuation of residents. It was later shown to have not been necessary.” Siceloff described her
memories of the day of the burn clearly to me:

I got [an amber alert] that said Black Hawk school district began an early
dismissal today, all children will be picked up today by 1pm. So that was the thing

that freaked me out. I didn’t take my son to school, but there were black SUVs

flying up and down the roads. I’m like, okay, the end of the world is happening.

They put out the map of where was being evacuated and it was such a crappy
map, you couldn’t tell where any roads were at. I was running all over the house

% Paul Slovic, The Perception of Risk, 119.

70 Paul Slovic, 146.

"1 “East Palestine, One Year After Train Derailment - TIME.”

72 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023, 149.
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like a chicken running around with my head cut off. I'm like, we got to go,

something in my brain was like we got to go. I tried calling hotels, but everything

was already full because everybody evacuated already. I didn’t have anybody else

to call. So, I said to my dad, I guess we’re just gonna stay here and see if we die

today. There was a hazmat guy on the news and he said he’s never seen this done

before. And I thought, well, that’s great.

In our conversation, Siceloff spoke with resignation. She showed me a picture of the
plume from the vent and burn as seen from her home, a menacing dark cloud, visible in Figure
2.3. She noted that the winds that day were pointed from the derailment site towards her house.
And so in East Palestine, prior to any monitoring by the EPA, residents were primed to interpret
the risk of the derailment and subsequent vent and burn as serious. There is not only clear
memorability and dread—an intense sensory experience, a distinctly memorable action via the
vent and burn, frenzy surrounding it, and a plume of black ash taking over the sky—but also a
worry that the disaster will poison children, as mentioned by Siceloft and Gyenes above. These

factors created the basis for heightened risk perception among non-experts prior to any findings

from relevant authorities.
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Figure 2.3: Plume of the vent and burn seen from Siceloff’s house. Included with permission.”

Slovic argues that once heightened risk perception is established, the process of social
amplification of risk continues to add to fears and concerns. This is defined as the phenomenon
by which “information processes, institutional structures, social-group behavior, and individual
responses shape the social experience of risk, thereby contributing to risk consequences.””
Social amplification relies on an ‘information system’ whose actors amplify or attenuate signals

communicating risk to members within it. Actors may include scientists who conduct risk

assessments, news media, leaders in the community, or social groups, or other parties. How a

73 Personal communication with Christina Siceloff.
™ Paul Slovic, The Perception of Risk, 237.
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signal gets amplified may rely on what social values are attached to the information, interaction
with surrounding peers to interpret the information, or communication channels that filter signals
based on some criteria: a social media algorithm, an inbox size, etc. Finally, social amplification
of risk results in secondary impacts to the idea of the risk, not related to its actual existence.
These might include new mental perceptions and attitudes, impacts to business sales or property
values, political and social pressure, or collateral social repercussions.” Slovic identifies three
attributes of risk amplification. Large volumes of shared information serve to amplify risk:
continuous media coverage directs public attention toward problems and resurfaces “latent fears
about a particular risk.” Visible disputes of claims previously seen as credible by the public or
debates among experts obscure facts and increase doubts about what is understood about a
particular risk.”® Finally, dramatization is a key factor in risk amplification. Slovic notes that
sensational headlines, heightened public focus, and reported imminent threats can increase the
memorability of the accident, falling under the term dramatization. Examples include reports
during the Three Mile Island disaster that the reactor might explode, or sensational headlines
following Chernobyl. Dramatization, he writes, is “undoubtedly a powerful source of risk
amplification.””” A diagram representative of the process of social amplification of risk is

portrayed in Figure 2.4.

75 Paul Slovic, 239.
76 Paul Slovic, 241.
"7 Paul Slovic, 242.
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Figure 2.4: Detailed conceptual framework of the social amplification of risk.”

In East Palestine, social amplification played out in different formats. Resident

communication is most visible in Facebook groups, one titled “East Palestine Off the Rails!” that

8 Paul Slovic, 240.
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to this day share symptoms, memes, political views, and information related to the derailment.
Many pictures show sagas of rashes and skin irritation on themselves and their loved ones. One
post cryptically reads “They don’t lie to you because the truth will hurt your feelings. They lie to
you because the truth might provoke you to make choices that won’t serve their interest.””
Another reads “Fairy Tales used to start with ‘Once upon a time...” Today, fairy tales begin with
‘According to experts...” with the caption “Just add the word ‘federal’ before experts.”®® Large
community meetings such as one on February 16th served as a public forum, where residents
shared frustrations and booed statements by EPA administrators. They clap for part-time Mayor
Trent Conway, who expresses his shared frustration with residents and reminds them that he’s

working overtime in their service.

These formats—and surely many more that are
untraceable—act as evidence and influence for how residents perceived risk in East Palestine
outside of authorities' messaging. Sentiments are not solely dependent on testing.

As for volume and dispute in the aftermath, intense media coverage of the incident,
lasting for months after the initial events, provided continuous updates of the cleanup and
investigation and centered reports from outside experts calling EPA into question (discussed in
depth in chapter 3). Political entities added to the dramatization of the events. Governor
DeWine’s threatening evacuation orders leading up to the vent and burn warning of “grave
danger or death,” are analogous to those pointed out by Slovic in the Three Mile Island disaster.

Then-former President Trump’s visit to town just weeks after the derailment combined all three

of these qualities: he brought high coverage, disputed EPA’s management of the cleanup, and

" Maggie May.
% Fred Beer, “Just Add the Word ‘Federal’ before Experts.”
81 "Don t Lie to Us.
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dramatized the event as he paraded through town.*> All three qualities of risk amplification
contributed to a growing sense that there was danger in East Palestine.

It is clear that no matter what the analytical takeaways by authorities were throughout the
initial response, residents were primed to assume high risk in the aftermath of the disaster.
Cultural understandings of contamination set the grounds for beliefs that the town and people
within it had been exposed. Memorable images and sensory experiences—derailment chemicals
had low odor thresholds—resulted in heightened perceptions of chemical risk. Those beliefs
were shared and interpreted by parties within the community and those just outside of it,
contributing to the amplification of perceived risk via volume, dispute, and dramatization. In
short, there is no world where the derailment, an ensuing fire, and a dark black plume of
unknown chemicals that smell incredibly strong do not result in residents assuming the worst.
There is no world where in the aftermath of those experiences the risk is not amplified through

networks of residents and media. This fear was not assuaged by EPA’s approach.

EPA’s Risk Characterization

EPA and relevant authorities approached the idea of risk as one might expect: measuring
concentrations of contaminants in air. The scientific basis for and general methods of the
response are not at issue in this section. Rather, the approach taken by authorities of
communicating what was happening and why are under scrutiny.

EPA’s air monitoring program was the primary basis for risk characterization in the
response. The agency deployed monitoring instruments to 12 locations throughout the area on

February 4th, testing for derailment chemicals and possible combustion byproducts such as

82 Bradner, “Trump Visits Ohio Train Derailment Site in Effort to Highlight Biden’s Absence | CNN Politics.”
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phosgene gas and carbon monoxide. Other technologies deployed included a mobile air
monitoring laboratory (titled a ‘Trace Atmospheric Gas Analyzer’), photoionization detectors
(PIDs) employed in the indoor air monitoring program, and grab samples sent off site for further
analysis. In often sparse language, the EPA’s operational updates website repeated most days of
the early response that no chemicals were detected above action levels. The most dramatic
admission was on February 5th, which read “Low levels of VOCs have been detected for brief
periods in the community near the work zones and staging areas,” hardly a cause for concern for
officials. On February 7th, the update addressed concerns related to the burn, reading
EPA air monitoring did not detect chemical contaminants of concern in the
hours following the controlled burn. Residents in the area and tens of miles away
may smell odors coming from the site. This is because the byproducts of the

controlled burn have a low odor threshold. This means people may smell these
contaminants at levels much lower than what is considered hazardous.

There was no explanation of what levels are actually considered hazardous or why.
Instead, residents were encouraged to disregard perceived risk—a plume and intense
smells—based on the idea of an “odor threshold.” The first public explanation of what is actually
considered hazardous, or what a screening level is, occurred on February 12th, nine days after

the derailment.

Screening levels or exposure limits are concentrations of specific
chemicals in media (air, water, soil). ATSDR uses screening levels to determine if
more evaluation is needed. Levels above a minimal risk level are not necessarily
harmful; the potential for harm depends on how high the levels were and how
long the exposure lasted, along with personal traits and habits.

General screening levels for chemicals are established by health
professionals and organizations such as the Centers for Disease Control and
Prevention (CDC) and the Agency for Toxic Substance and Disease Registry
(ATSDR) in conjunction with state health departments. These general numbers
help guide health and safety for workers and the community during the
response.®

8 US EPA, “Operational Updates.”
8 US EPA.


https://www.cdc.gov/mmwr/volumes/72/wr/mm7203a6.htm?s_cid=mm7203a6_w
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In general, it seems EPA followed the traditional method of risk characterization, even if
only one step, as explained in chapter two. Officials pulled agreed upon action levels from
relevant databases and compared them to real time measurements of air quality. As in the Red
Book and the EPA’s own guidance, this approach would fall within exposure assessment:
evacuation orders were lifted only when field measurements of air suggested that serious
exposure did and would not occur and adverse effects were not anticipated.®® This approach was
carried out for each individual chemical throughout the response, each was found to not be of
concern, and residents were told that there was no chemical risk at play. The same occurred for
local drinking water supplies: EPA tested municipal and private wells per resident request,
detected no contamination, and Norfolk Southern provided bottled water for those concerned
anyways.® On the surface, Unified Command’s response was—in their language—a “data- and
evidence-based approach.”

Millet Granger Morgan and Maxwell Henrion outline philosophical frameworks for
managing uncertainty in policy making in their book astutely titled Uncertainty, published in
1990. This thesis agrees with their position that analytical procedures do not necessarily reflect
universal truth and are instead the product of normative choices.®” This creates a necessary extra
step in designing risk policy which the authors refer to as selecting Criteria for Decision Making,
or acceptable outcomes of policies. Such criteria can be utility-based, based on the valuation of
outcomes: benefit-cost analysis, cost effectiveness, or bounded cost approaches that maximize
net benefit within constraints. Criteria can also be rights-based, concerned with allowed actions

instead of outcomes. These may include approaches that allow zero-risk, bound or constrain risk,

85 “Visiting East Palestine 1 Year Later.”

86 US EPA, “Operational Updates.”

8 Morgan and Henrion, Uncertainty: A Guide to Dealing with Uncertainty in Quantitative Risk and Policy Analysis,
25.



Massad, 57

or employ a process approved by all parties. The authors write that “at an early stage of the
process...criteria and policy strategies must be identified,” and that “if this is not done, the result
can be an analytical muddle that no amount of sophisticated analysis of uncertainty...can help to
unscramble.”® Deciding and communicating the criterion for policy is critical.

It is evident that EPA employed a bounded or constrained risk approach in the cleanup.
The agency emphasized monitoring air concentrations throughout town so that there was no
exposure above acceptable limits. To EPA’s credit, the above discussion of Operational Updates
does signal which criteria are being used. While not explicitly mentioning the framing, the
discussion of screening levels accomplishes Morgan and Henrion’s charge of defining the
criteria. But key to this framework are the bounds of those constraints. Screening levels were
above odor thresholds, creating a message that conflicted with residents' own experience: ‘I can
smell chemicals’ and ‘the EPA says there is no risk’. While EPA’s analytical approach determined

risk was within allowable limits, residents did not perceive the bounds to be legitimate.

The Indoor Air Monitoring Program

This discrepancy was most clearly at play throughout the indoor monitoring program,
conducted by Norfolk Southern and overseen by EPA. Hired testers from CTEH were sent to
local homes with PIDs that analyzed volatile organic compound concentrations in air to
determine possible exposure. Testers wrote their findings on notecards: time of analysis, location
in the house, analyte, result, and notes, as shown in Figure 2.5. The vast majority of results for

VOCs (including BA, 2-EHA, and VCM) read <.1 ppm. If above that level, there’s a reason:

2989 9990

“cleaning supplies smell,”™ or “candle nearby,” often paired with a proposed solution:

8 Morgan and Henrion, 30.
% CTEH, LLC, “EPA-R5-2023-003407 EPTD RESIDENTIAL AIR MONITORING SHEETS [REDACTED],” 89.
% CTEH, LLC, 25.
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“suggested homeowner to ventilate home.”' Those indoor air monitoring results fit within the
EPA’s guidelines for what risk was acceptable: VOCs under .1 ppm.”? But when residents began
complaining about skin irritation, persistent smells, and obscure procedures, EPA’s methodology

and appeal to analytical methods lost credibility

Figure 2.5: Example residential air monitoring sheet.”’

Residents expressed discomfort and uncertainty regarding their environment upon
returning from evacuation. A CNN report published on Feb. 17th details multiple residents’
sentiments, including one wondering “How safe is it, really?” The resident states that “it’s not in

all these people’s heads that are getting rashes, that are having the conjunctivitis, the pinkeye,

9! CTEH, LLC, 14.
°2US EPA, “Operational Updates.”
% CTEH, LLC, “EPA-R5-2023-003407 EPTD RESIDENTIAL AIR MONITORING SHEETS [REDACTED],” 14.
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from chemicals,” and that “you have a sore throat when you’re staying here. It smells out here.”

In other words, EPA’s analytical findings violated laypeople’s common sense. This violated the
sense of third party scientists as well, who, as mentioned in chapter two, called foul on the PIDs
ability to detect contamination at the necessary levels. In March, EPA realized that there were
“potential inconsistencies” between documentation and observed performance when testing for
VOCs, and that the devices were not able to detect butyl acrylate at levels that would irritate the
body.” Prof. Andrew Whelton, in an interview with CNN published on March 9th, said that “this
is one of the most significant errors associated with the response.”®® Therefore, residents learned
that the EPA’s bounds for acceptable risk did not just exceed their own, but that their methods for
reporting relevant findings were faulty. By the time this discrepancy was pointed out, the indoor
air monitoring program had already tested 600 homes and deemed them safe.” The indoor air
monitoring program’s confusion is the most clear example of EPA’s methodology (analytical
testing and action levels) colliding with residents’ perception (contagion and personal
experience); in the end, it provided even more detriment via the method used, the PIDs.
These two perspectives are on clear display in the February 16th town meeting. One
woman stands up and asks the following to an official with the Ohio health department:
“You’re saying that the air is fine, there’s nothing in the air. We’re hearing
from Kurt [Kollar ] with the EPA that the water is all kosher..I’'m not a scientist,
but I do have common sense, so when I see something cause death in a living
creature, it causes fear...We find it very hard to believe that there is no particulate
matter in the air that can cause us harm after practically an atom bomb was
released over our small community [cheers and applause]. It’s hard to swallow or

think that it just was like pixie dust and you went [blows into her hand] and it’s
gone...We’re told ‘well, this can’t possibly be related’...why not? Or, we have

% “East Palestine Residents Worry Rashes, Headaches and Other Symptoms May Be Tied to Chemicals from Train
Crash | CNN.”

% US EPA, “About Air Monitoring.”

% Goodman, “People in East Palestine Were Told Their Homes Were Clear of Toxins Last Year. That Might Not
Have Been the Case.”

7 US EPA, “Operational Updates.”
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symptoms that could be because of this, how are we experiencing symptoms if
there’s nothing to cause us any harm?”

She ends her statement by asking the crowd if anyone has received a private well water
test, since EPA had stated that drinking water was safe. One person in the crowd of hundreds
says yes. No others do. She then asks why she’s being told the water is safe if they do not know.
“We just want some reassurance,” she says. The official’s response is measured and responds to
her emotion. He relies on well water and understands her concern. When it comes to providing
reassurance for the symptoms, he defaults to analytical evidence: “it is a piece of good news that
we have done this extensive air testing and not found levels above [action levels] and that your
municipal water is safe.” When he pauses, individuals in the crowd yell out “Come on!” and
other accusations. “I don’t know what to do about providing further reassurance,” he says, before
he gets interrupted by yells again.”®

The EPA’s approach to risk management in East Palestine is not out of the ordinary. It
centered analytical methods and fit within traditional risk characterization decision making,
using real-time air monitoring as an indicator for risk exposure. But the development and
communication of their methodology was not effective: residents did not subscribe to the bounds
of acceptable risk and found EPA’s findings to violate their common sense and personal
experience. The agency failed to respond to those who had symptoms when analytical methods
suggested there should be none. These settings and events dominated the narrative in the early
days of the cleanup and have been the center of research and media attention since. Less

understood is how the risk regarding the stream cleanup was communicated and managed.

% East Palestine OH Town Meeting on Derailment Part 2.
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Chapter Three: Cases

Motivation

This chapter aims to further discuss the events and reactions in East Palestine. The first
section reduces the scope to only the cleanup of Sulphur and Leslie runs. Much of the same
disagreement between resident risk perception and authorities’ risk characterization in the
general response was present within the microcosm of stream cleanup, rendering it somewhat
representative of the total response. This sets up discussion for how it should have been
approached, laid out in chapter 4. It also serves as a record of findings regarding the stream
cleanup throughout the research process, not yet laid out in other publications to my knowledge.

In the second section, I compare aspects of the disaster to two notable environmental
crises: The 2010 Enbridge oil spill in Michigan and the 2014 water crisis in Flint, Michigan.
These two events serve primarily as points of comparison but also as a reminder that the
derailment in East Palestine, and the controversy surrounding it, is no outlier in history. Rather, it
is a permutation of the crises before it.

Finally, East Palestine is analyzed as its own case study. What new lessons for emergency
responders are most clear in the aftermath of the derailment? I argue that East Palestine is a
cautionary tale of the nature of trust in a modern environmental crisis: once trust between
authorities and the public is lost, it may never recover. This points to the applicability and need

for the analytic-deliberative model in crisis situations, not just long-term risk assessments.
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The Stream Cleanup

Site Environment

The train derailment site is just to the East of the village, located within an industrial area.
According to an EPA memo detailing the site, two unnamed ditches exist on either side of the
railroad tracks which feed into Sulphur run. Sulphur Run travels through the southeastern side of
East Palestine, meets Leslie Run at the City Park, and the two flow south towards Bull Creek,
North Fork Little Beaver creek, and eventually the Ohio River. East Palestine is situated about
1000 feet above sea level. The aforementioned EPA memo described the surface geology as:

End moraines and high valley sided terraces. Bedrock geology is
composed of Allegheny and Conemaugh groups with a major constituent being
sandstone with minor constituents of clay, limestone, shale, and coal.”

East Palestine and the derailment site are within the bounds of the Little Beaver Creek
watershed. OEPA has conducted watershed assessments on the area in 2022, 1999, and 1985, all
with dedicated tests of Leslie run just south of its confluence with Sulphur Run.'” In my
conversations with Mark Durno, he was clear that EPA data indicated Sulphur run’s water quality
had been heavily impaired for decades and that the creek was designated as “limited use.” This,
he said, was most likely due to its proximity to industrial areas and runoft from gas stations and

the city around it. I was not able to find documents detailing the water quality of Sulphur Run

pre-derailment.

Process, or Lack Thereof

 Dollhopf, “Enforcement Action Memorandum —Determination of Threat to Public Health and the Environment at
the East Palestine Train Derailment Site.”
1% Ohio Environmental Protection Agency Division of Surface Water, “Water Quality in Leslie and Sulphur Run.”
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Local streams were of immediate concern to first responders, who installed aerators by
February 5th.'"”! Almost all parts of the aeration decision process are unclear. An email chain
forwarded to me from Mark Durno relayed that he did not believe EPA had “any specific work
plans for the aeration activities — those were emergency response actions that predated work plan
development.”'” 1 was pointed to Norfolk Southern, who EPA expected to have, at least,
specifications of equipment used and locations of aeration pumps. In an interview with
Christopher Hunsicker, Northern Regional Manager of Environmental Operations for Norfolk
Southern, few details regarding the implementation of aerators were available. He requested the
interview not be recorded due to company guidelines.

Hunsicker relayed that aeration pumps and bubblers were deployed early on at Ohio
EPA’s (OEPA) direction. Pumps sprayed water out of hoses above the water level. Bubblers were
submerged tubes laid on the creek bed that channeled compressed air through perforations in a
black pipe. There was not any modeling that went into the decision. He consistently repeated the
phrase ‘field craft,” interpreted to mean that response teams were doing what they could with
what they had available, fast. There was no specified pump flow rate or technical specifications
available, just qualitative descriptions: “a foamy look to it” for pumps (“run that as fast as
possible”), or “rolling thunder” for bubblers. When I asked for a map of aerator locations,
Hunsicker said that no maps existed to his knowledge, but that he was happy to walk me through
where he remembered aerators were on a map. An Arcadis work plan archived by local
Youngstown news station WKBN detailed the precise locations of aeration pumps, seen in

Figure 3.1. Figure 3.2 displays an example aeration pump once implemented.

191'US EPA, “Operational Updates.”
102 Personal communication.
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Figure 3.1: Map of Arcadis remediation actions as of Feb. 10.'"

19 Pennington and Artrip, “Remedial Action Work Plan,” 9.
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Figure 3.2: Crews aerate water from East Palestine.™

In addition to the aeration, response teams used “air-knifing,” high pressure air streams
that dislodged sediment from the stream bed and released chemical material back into the water
column to be eliminated or captured later. This too was field craft, said Hunsicker. Air-knifing
and aeration continued throughout the spring, with the last EPA operational update mentioning
“creek agitation and aeration” on April 4th.'” These practices were among many used by
response authorities to remediate the streams, but became of higher interest given the public’s
reaction to them.

Durno suggested that a Freedom of Information Act Request might be the best way to
obtain any documents detailing technical specifications or work plans regarding the aeration

early on in the process. At the time of submission, no documents have been delivered, and EPA

194 Chenoweth, “Photos.”
195 US EPA, “Operational Updates.”
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has denied request and appeal for expedited processing due to an environmental justice need. It is
therefore assumed, given the information available, that there was no modeling of the
action—much less a basic risk assessment—conducted prior to implementation. This may have
been influenced by the fact that aeration, as it was implemented in East Palestine, is not a

common practice for remediating surface water, according to available sources.

Aeration and Similar Practices

The work plan submitted to Ohio EPA detailing the aeration activities on February 10th
justified the use of mechanical aeration as follows: “Aeration is generally expected to be
effective as a way to promote volatilization and dissipation of butyl acrylate and vinyl
chloride.”'* No other details are given.

In multiple documents listing environmental remediation tactics employed by federal
agencies, mechanical aeration as it was implemented in East Palestine is not detailed. “Air
sparging” and “air stripping” are the most similar described tactics, found both in EPA
documents evaluating cleanup procedures and the Federal Remediation Technologies Roundtable
(FRTR) website. Air sparging involves introducing air into the aquifer of a zone with
contaminated groundwater to promote the phase transfer of VOCs from water to air Air is then
vented via a soil vapor extraction (SVE) well and collected for treatment.'”” Air stripping is

similar, conducted in a well or container instead of an aquifer.'®

Both technologies involve
capture of air and vaporized contaminants and an off-gas treatment procedure. A schematic of air

stripping is displayed in Figure 3.3. A 2021 EPA infographic regarding air sparging and SVE

answered “Are SVE and Air Sparging Safe?” in the following manner:

1% Pennington and Artrip, “Remedial Action Work Plan,” 6.
107 “Technology Screening Matrix | Federal Remediation Technologies Roundtable (FRTR).”
108 «“Technology Screening Matrix | Federal Remediation Technologies Roundtable (FRTR).”
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SVE and air sparging pose little risk to site workers or the
community...Chemical vapors are contained from extraction to treatment so they
cannot be accidentally inhaled by anyone nearby. Only clean air that meets air
quality standards is released. The air released to the atmosphere following
treatment may be sampled to make sure all harmful vapors have been removed or
destroyed.'”

Figure 3.3: Air stripping schematic according to the FRTR.""’
In contrast to FRTR and EPA guidance on the similar techniques, no air capture was
employed in East Palestine. The only mention in government documents of aeration as it was
implemented is in the Region 5 Regional Response Team handbook for hazardous material

cleanup, which suggests air sparging as a viable tool to remove VOCs from water after an

199 United States Environmental Protection Agency, “Community Guide to Soil Vapor Extraction and Air Sparging.”
10 “Technology Screening Matrix | Federal Remediation Technologies Roundtable (FRTR).”
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ethanol spill. The handbook suggests supplies can be found at local hardware stores,'"
supporting Hunsicker’s “field craft” approach.

To their credit, EPA did establish round-the-clock monitoring near aeration as a means of
exposure assessment. Durno was clear that 24-7 air monitoring near the devices was crucial to
their decision, and that they “never saw any levels of contaminants in the community above base
health standards.” His response to the idea of a risk assessment in the immediate stream cleanup
was:

“There has to be a hypothesis behind why you would do a risk
assessment....When we’re dealing with these organics in emergency mode, what

we’re doing is evaluating the quality of the work against the quality of air against

health based standards. A risk assessment of zero [exposure] is going to be zero

[risk] because there just weren’t any of those volatile contaminants present.”

Given the analytical monitoring, EPA’s assumption of exposure was full of, in Durno’s
words, “zeroes,” rendering risk assessment unnecessary. But the definition of what actually
counts as “zero,” as discussed in the previous chapter, depends on normative assumptions;
namely, differences between the EPA’s “zero,” of below an action level and residents “zero,”
which is completely different. This resulted in the same incongruity between risk

characterization and risk perception regarding the streams as there was regarding the indoor air

monitoring program.

Resident Reactions

Resident reactions to aeration when it was first implemented are not well documented.
Understandably, much of the focus was on the vent and burn and derailment itself. The most
authentic available reactions are from one resident, Randy Dehaven—Christina Siceloff’s

boyfriend—who documented the stream cleanup in a series of videos published on YouTube

"' Upper Mississippi River Basin Association, “Inland Response Tactics Manual,” 31.
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under the account name America2.0media. Multiple videos consist of him walking through work
areas and recording his observations, often surprised or suspicious of remediation activities. In
one video posted on Feb. 23rd, upon seeing aerators at Walnut Street, he states that “all they’re
doing is putting these chemicals back in the air to blow somewhere else,” and that they’ll
“probably end up back in the water again.” He then recognizes the odor: “I can smell that smell
so bad right now since they turned that on.” As he continues through different areas of Sulphur
Run, he notes the perceived ineffectiveness of the sorbent booms in place and remarks on the
water quality (“I can just see the sheen...oh my god!”). He questions the sincerity of non-present
managers, saying that “they’ve got this all taped off now so you can’t get close to
it...(laughs)...wonder why....what are y’all hiding?! What are y’all hiding?!” He levels
accusations at them, pointing at a net and saying, “they scoop up the dead fish with a net, there
you go, right there!”''? His tone is playful but direct. Dehaven’s videos are not necessarily
representative of the whole town’s response to the stream cleanup—he is one of few concerned
enough to dedicate time and effort to report on the subject—but are indicative of the quality of
reactions to the work: negative, unsure, and distrustful.

Other members of the community were suspicious of the odor as well. Rebecca Kiger, a
photojournalist who documented the initial disaster and long term response, easily recalled the
acrid odor she encountered at the confluence of Leslie and Sulphur Runs early on in the cleanup.
“You would get knocked off your feet,” she told me, and remembered thinking “this isn’t a good
place to put my face.” For Krissy Hylton, whose house was right next door to pumps labeled on
Arcadis’ work plan as “Alice St,” aeration pumps were an added stressor to the already
overwhelming crisis and chemical odors purveying the village. Siceloff noted that many people

were apprehensive about the creek conditions throughout the response. “They’re cautious about

12 After Dark 2/23/23 East Palestine OH.
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it,” she related, “they’re not really sure what to think.” Similarly to the indoor air monitoring
program, EPA communicated there was no risk—no detections above acceptable levels—but
residents' own experience indicate otherwise. Dehaven, Kiger, and Siceloff all encountered the
pumps and, given no other communication on the subject early on, trusted their impulses:
caution.

Siceloff related that this perceived risk led them to request EPA change the signs near the
creeks. Throughout the cleanup and when I visited, signs throughout town above Sulphur Run
such as Figure 3.4 read “KEEP OUT; TESTING & CLEANING IN PROGRESS.” She said that
residents asked first in April of 2023 and several times since, even bringing it up with the
Department of Justice in July of 2024. They wanted the signs changed to reflect the perceived
danger of the streams. Siceloff noted that her definition of a safe creek would be one that did not
exceed an ecological screening level, and, just as importantly, one without sheen. In response,
Durno told me that resident concerns over the signs and their implications are “just noise.” He
stated that “the signs are clear....If there was danger, we’d put danger,” and that “there are only a
few locations above full time screening limits.” The communication gap between EPA and
residents over the stream cleanup was clear: different methods of evaluating risk resulted in
different desired management responses. When residents felt like their voices were not being

heard, caution became distrust.
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Figure 3.4: “KEEP OUT” signs, posted throughout access points to Sulphur Run. Photo by
the author.

A video by Dehaven, published March 4th, details frustrations with EPA’s language. He
reads a Tweet from EPA stating contaminated water “is not believed to be the source for private
wells,” to which he responds “see, they don’t know for sure,” matter-of-factly. He expresses
similar frustration at a statement by Norfolk Southern detailing stream cleanup efforts, leveling
that their assertions are “false!” and calling out perceived inconsistencies in their logic. The
statement says that the derailment site has been contained, meaning water is bypassing the
“grossly contaminated area” as defined in the EPA tweet and passing through the city. “So if the
water is not contaminated, why are you aerating it? If it’s not coming from the derailment site,

why are you aerating it?” He asks. He follows up with his conclusion: “It is coming from the
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derailment site.”'"® These videos make clear the confusion among residents—at least those
interested—regarding the expected contribution of aeration. Without a demonstrated workplan or
methodology to point to, residents came to their own conclusions, contributing to loss of trust
towards the EPA.

Regardless of perception, the methods of the stream cleanup themselves were
immediately under scrutiny by Dehaven and others. Morgan and Henrion write that one of the
common criteria is an ‘approval process’ where all parties follow some previously agreed upon
procedure. Then, the outcome must be acceptable.'' In the case of stream cleanup, the reasoning
behind decisions made (establishing a containment area, employing aeration, not establishing
danger on signage) were not communicated effectively and therefore not accepted by the public.
EPA’s first explanation of why aeration was in place occurred on April 4th in an operational
update, long after negative sentiments had been expressed and set.''S Therefore, both the
constraints on allowable risk and processes for managing it were not accepted by one party,
rendering the policy controversial.

Social amplification of perceived risk occurred through the same formats as previously
established, adding to worries surrounding streams. In the February 16th town hall, one woman
stands up and says the following:

I live where Leslie Run dumps into Little Beaver Creek. I can smell [the
chemicals], I can still smell it....I went down there today. There are still dead fish,

and I tell you that in Leslie run, there was not one living fish. I walked up Little

Beaver Creek, above stream of that, and there was schools of them. So officials

are telling us that ‘everything’s fine, the fish are repopulating,” but yet we’re

seeing other things that are completely contradicting that. How are we supposed
to trust these people?”

3 Contaminated Sulfur Run Breached Dam into Leslie Run. Major Aeration Going on. East Palestine OH.

14 Morgan and Henrion, Uncertainty: A Guide to Dealing with Uncertainty in Quantitative Risk and Policy
Analysis, 27.

115US EPA, “Operational Updates.”
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One man near the camera shouts out “You can’t!” Another resident comes up and starts
listing numbers of chemicals detected in the water. Dehaven, from behind the camera, yells “Hit

"’

‘em with facts!” Mayor Conway looks around and asks for an EPA official to address the
question. No answer to the specific accusation is given, with one official instead pointing to
analytical evidence that there is no contamination of groundwater.!'® This concern, like others
surrounding local waterways, was brought up, shared with local community members, reinforced
by lack of good answers, and therefore intensified, indicated by jeers, yells, and applause in
support of the question. The same occurred on Facebook. One picture, posted on May 9th and
visible in Figure 3.5, depicts a modified sign near Sulphur Run that says “KEEP OUT;
GROSSLY CONTAMINATED!!! Brought to you by Norfolk Southern.”"'” A post made on May
29th by Dr. Rick Tsai, known as a Creek Ranger alongside Siceloff, reads “After nearly a month
off, recuperating from health problems incurred by the creek, I made my triumphant return
tonight. You will be shocked! They are ©8ilying to you all,” supposedly referring to messages by
authorities saying the creeks are safe.!"® A follow up post by Tsai shares a link to a YouTube
video showing large swaths of rainbow sheen in Sulphur Run with the caption “LIAR! Memorial
Day 2023; 4 months since derailment; EPA and Norfolk Southern say cleanup is complete and
water is clean.” The song “Liar” by Three Dog Night playing in the background."” In each of
these posts, not only is the amplified message that the creeks are contaminated, but also that relevant
authorities are not trustworthy. Arguably, both are worthy of the term ‘risk’, from a resident

perspective.

"6 East Palestine OH Town Meeting on Derailment Part 2, 25:00.

"7 Anthony James Gorby Sr., “Seen This in Another Group Does This Sign Really Exist and If Yes Where??”
'8 Rick Tsai, “It’s a Holiday.”

1% Rick Tsai, “The Return of the Creek Ranger.”
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Figure 3.5: A doctored “KEEP OUT” sign shared on social media.'™

These posts are examples not only of amplification through an information network but of its
quality. As outlined by Slovic, dispute played a heavy role in amplifying risk related to stream
cleanup, compared to the influence of dramatization and volume in the fires. The posts by Dr. Tsai
dispute claims of EPA that stream cleanup was proceeding well, not with academic language but a
direct accusation of “LIAR!” Non-residents contributed to this as well. An update from Prof.
Andrew Whelton regarding the then-in-progress study, posted online on March 27th, was clear,

alleging danger: “Do not go near the aeration units. They are creating a chemical exposure risk,”

120 Anthony James Gorby Sr., “Seen This in Another Group Does This Sign Really Exist and If Yes Where??”



Massad, 75

in direct contrast to EPA messaging.'?! Outside reporters posted videos on X leveling the same
message, one displaying a person throwing a rock into a stream and chemical sheen bubbling up
to the surface. The caption reads “Even MORE proof that the EPA is LYING to the people of
East Palestine. THIS WATER IS INSANELY CONTAMINATED.”'?> And so the message is
obvious: do not trust anything EPA says regarding the stream cleanup.

Once the grounds for dispute were set, the quality of Sulphur and Leslie Runs remained a
point of contention throughout the long term cleanup. A small fish kill in early August of 2023
resulted in controversy over the cause: EPA suggested it was the product of a bridge at the City
Park that had collapsed, writing in a news story that “As of today, the floating material is not
sheen. It is scum, debris and biological material, likely generated from the tear down of the
nearby bridge that enters into East Palestine Park.”'* Residents claimed it was derailment
related. Siceloff mentioned it to me as another example of why she does not trust the EPA. In a
combative email to Durno in early September, Dr. Rick Tsai writes “the chemicals under that
bridge they tore down were horrific and then they banned us from the area and they dried the
whole creek up and I guarantee those workers are working in toxic chemicals without PPE.
You’re supposed to be here to protect us.” He adds, referring to EPA’s released sediment data,
“seven months and you’re just getting information and data from the creeks now? Have you
finally tested the sediment? Absolutely disgusting.”'** Durno was candid about this event in our
site visit, explaining his understanding of the situation:

This was a great example of fact versus hysteria, right? The activists, the

untrusting side of the community, were like ‘that had to happen from
chemicals’...well that’s not true. Can I tell you with 100% certainty that that's the

121 “Scientific Answers for the E. Palestine Disaster.”

122 Nick Sortor [@nicksortor], “Even MORE Proof That the EPA Is LYING to the People of East Palestine. THIS
WATER IS INSANELY CONTAMINATED. Https://T.Co/rNINxxBTDd.”

123 «“Fishkill in Leslie Run Unrelated to Derailment, Agencies Say.”

124 “EPTD FOIA 2354 GAP FINAL RELEASE,” 665.
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case? Of course not...I can't say that about anything...but it was pretty clear the
fish kill was from the bridge collapse, not from the chemicals. I could sit down
[with untrusting residents] and I could walk that through with visuals and it
wouldn't matter. It wouldn't matter. If you have a certain belief structure, it's not
gonna change anything.

And so the stream cleanup—in both Durno’s and “untrusting” residents’ words—is an
unbridgeable gap. Trust was lost early on after EPA’s messaging conflicted with resident’s
intuitive conclusions from their experiences. Risk propagated via social amplification, with
dispute playing a heavy role in intensifying sentiments and dissolving trust between skeptical
residents and authorities. When I visited in October of 2024, the streams were still controversial.

As Siceloff said: if she found sheen the day I met her, she would “throw it in Mark’s face.”

Comparing Crises

The following two comparisons aim to tease out different aspects of the crisis and how
they relate to previous environmental crises managed by EPA. At issue is not the nature of the
crises themselves, but the lessons learned from each and how they apply to the derailment
cleanup. The Enbridge spill provides comparison of the treatment of risk-based decision making
in East Palestine. The Flint crisis is used as context for how third parties influence a crisis. It is
important to note that Mark Durno was one of the EPA on-scene coordinators for both of these

events as well, though his role is not important to the comparisons.

The 2010 Enbridge Oil Spill Near Marshall, Michigan

On July 26th, 2010, a 30-inch oil pipeline near Marshall, Michigan, ruptured, spilling
more than 800,000 gallons of crude oil into Talmadge Creek. This creek feeds into the

Kalamazoo river, 25 miles of which were contaminated by the burst. Similar to East Palestine, a
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clear odor was present in the aftermath of the spill, caused by VOCs, and documents similarly
emphasized that residents would be able to smell contaminants at much lower levels than are

harmful.'®

However, air concentrations of benzene measured on July 28th within the voluntary
evacuation zone exceeded the EPA’s AEGL-1 of 9,000 ppb two times, a level at which most
people have discomfort, irritation, or mild central nervous system effects (dizziness, nausea,
headaches). Concentrations did not exceed AEGL-2 or AEGL-3 levels, which would have
indicated more serious health effects.'”® An article published by InsideClimate News in 2012
detailed one resident’s experience, describing an “acrid stench,” “his throat was stinging and his
head was throbbing.”'*” On July 29th, a voluntary evacuation notice was issued by the Calhoun
County Public Health department given detections of benzene at a “level of potential concern for
long-term health.”'?®
Most striking about the spill is the EPA and Enbridge’s treatment of risk given the
presence of volatile chemicals. Because residents would be exposed to contaminants for more
than eight hours—AEGLs assume eight hour continuous exposure—ATSDR and MDCH created
a decision tree to guide policymakers evaluating the necessity of an evacuation or re-housing
order. Authorities created three separate action levels of benzene, outlined in a final Air Public
Health Assessment Report for the crisis:
- Low levels (6.1 to 60 ppb): These levels require no immediate action beyond continued
monitoring for benzene.
- Medium levels (61 to 199 ppb): Areas with results within this range were more closely
monitored to determine whether the area should be evacuated.

- High levels (200 ppb and greater): Monitoring results that showed high levels were
verified by a second test. If the second result was also high, evacuation was

125 US EPA, “Enbridge Oil Spill Fact Sheets.”

126 Michigan Department of Community Health, “Enbridge Oil Spill Air Public Health Assessment.”
127 News, “The Dilbit Disaster.”

128 US EPA, “Enbridge Oil Spill Fact Sheets.”
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recommended. If the second sample result was lower, more monitoring was done before a
decision on whether to evacuate was made.'*

Most individuals can only begin to smell benzene at levels of 1.5 to 4.7ppm, much higher
than any of the levels set above."*® Handheld air monitoring devices were used in real-time to
initially detect benzene, much like in East Palestine. Authorities used different instruments that
often yielded very different results, one method including a photoionization detector used
specifically for benzene (Ultra RAE) and another a field portable gas chromatography & mass
spectrometer (HAPSITE)."”! Ultra RAE monitors consistently yielded higher results than the
HAPSITE monitors, requiring authorities to build in verification methods in their decision tree
when evaluating the risk of exposure. Conflicting data that provided concern, i.e. an Ultra RAE
detection above 200 ppb and a HAPSITE detection between 60 and 200 ppb, were resolved by
air sampling, a more reliable method."** These functions of the decision trees for evacuation and
re-housing are visible in Figures 3.6a and 3.6b. In contrast to East Palestine, where air
monitoring methods were not understood by residents, later proved to use inadequate technology,
and relevant decision trees were not communicated, the Enbridge decision trees are clear and
precautionary. This is aided by the fact that benzene’s odor threshold is not low; residents did not
have reason to believe there was benzene in the air if monitoring did not show it. Additionally,
benzene is a better studied chemical; RRTS5 has guidelines set for basic protocols in benzene
response while butyl acrylates only have interim exposure guidelines.'?® Still, a clear decision
tree to point to when evacuating or re-housing is key. East Palestine’s residents just heard “the air

is safe,” from authorities and the CEO of Norfolk'* rather than a method of decision making.

12 Michigan Department of Community Health, “Enbridge Oil Spill Air Public Health Assessment,” 15.

130 “Benzene.”

31 Michigan Department of Community Health, “Enbridge Oil Spill Air Public Health Assessment,” 8.

132 Michigan Department of Community Health, 15.

133 “EPA Emergency Response Air Monitoring Guidance Tables,” 12.

134 “CDC Team Studying Health Impacts of East Palestine Train Derailment Fell 11l during Investigation - CBS
Pittsburgh.”
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Figure 3.6a: Decision tree for evacuation based on benzene levels.
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135 Michigan Department of Community Health, “Enbridge Oil Spill Air Public Health Assessment,” 8.
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Figure 3.6b: Decision tree for re-occupancy decisions based on benzene levels.
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136

Enbridge stepped up to make the crisis more bearable for affected residents. Residents

who had been advised to evacuate before the order from the DOH were given hotel rooms, paid

for by Enbridge. After the official advisory came, Enbridge offered to buy homes on sale that

had a decline in value due to the spill at full list price, and offered to compensate homeowners

who had not placed their homes on the market on a case-by-case basis. In total, up to 200 homes

were eligible for compensation.”*” A later article reported that 150 families were permanently

relocated due to the accident.'®

136 Michigan Department of Community Health, 9.

137 Gazette, “Enbridge Says It Will Buy Homes Affected by Kalamazoo River Oil Spill.”

138 News, “The Dilbit Disaster.”
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Norfolk Southern attempted a similar approach in East Palestine, announcing a “Value
Assurance Program,” on October 11th, which would not buy homes outright but rather
compensate home sellers within five miles of the derailment the difference between the market
price and sale price of their home."** A preliminary temporary relocation assistance program
beforehand paid for hotels, food, and gas for residents displaced. After one year, the payments
ended, with EPA and NS encouraging residents to take advantage of home cleaning services,
only available once per home.'* Residents documented their frustrations online: “Thank you NS

for flipping another bird at residents,” reads one Facebook post.'!

However, residents worried
about their homes felt Norfolk provided little recourse. Krissy Hylton expressed frustration as
well. As one of the homeowners gravely affected by the derailment, Norfolk Southern agreed to
relocate her family for two years, buying a lease for another house and paying for new furniture.
But when we spoke in October of 2024, she was anxious about what would happen after the
lease was up: her house was in disrepair, Norfolk Southern’s plan to pay the extra year of lease
was unclear to her, and she worried that she would get stuck with both the bill and a house that
carried trauma and chemical risk. And so the lessons from the comparison of the two events are
as follows:

- Clear and open reasoning behind evacuation and rehousing decisions are crucial for

resident buy in.
- Having multiple methods of monitoring for contaminants is better than one; the indoor air

monitoring program in East Palestine would have benefitted from dual verification early

on, as Enbridge monitors did.

139 “Value Assurance Program.”
140 «“Norfolk Southern to Conclude Temporary Relocation Assistance for - WFMJ.Com.”
141 Jami Rae Wallace, “Merry Christmas Norfolk Southern from East Palestine, OH.”
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- The company responsible can avoid public backlash via visible and clear goodwill

programs that deftly respond to resident concerns.

The 2014 Water Crisis in Flint, Michigan

“You got to meet Scott Smith! Congratulations1” - internal EPA email.'*

On April 25th, 2014, the city of Flint Michigan changed water sources from the Detroit
municipal supply to the Flint River to save costs. The highly corrosive river water resulted in
lead from old pipes leaching into water distribution systems and poisoning residents.'*® The
quality of the crisis most interesting to this thesis is not the contaminant or government decision
making but rather the presence of outside experts, their role in risk amplification, and the danger
of untrustworthy government science.

The Flint crisis is now almost synonymous with Marc Edwards, the Virginia Tech
professor who first reported findings of exceedingly high lead concentrations in drinking water

5 144

in September of 201 At the time, Flint’s newly elected mayor presented Edwards with a

reward and the following praise, as reported by the New York Times Magazine:
“We had cried out for a year and a half, and it wasn’t until you came that
you gave our voice some validation,” she told him. “It wasn’t until you came, and

we got those Virginia Tech results, that we knew: People couldn’t say we were
99145
crazy.

The “people” referenced are likely government officials who insisted, until Edwards’
report, that Flint’s water was fine. Michigan Governor Rick Snyder later admitted that "This was

a failure of government at all levels. Local, state and federal officials — we all failed the families

12 “EPTD FOIA 2354 GAP FINAL RELEASE,” 1403.

143 “Flint Water Crisis.”

14 flintwaterstudy, “Our Sampling of 252 Homes Demonstrates a High Lead in Water Risk.”
145 Hohn, “Flint’s Water Crisis and the ‘Troublemaker’ Scientist.”
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of Flint,” in a March 2016 hearing.'*® This discrepancy in trust is most directly demonstrated by
a community message board in Flint at the time that read “YOU WANT OUR TRUST??? WE
WANT VA TECH!!!”'¥" The dynamic was at equilibrium until another outside expert came in:
Scott Smith.

Smith, as in chapter 1, is a businessman and scientist focused on environmental testing
after crises. In 2016, Smith tells me he was appointed by actor Mark Ruffalo to be the chief water
scientist for Ruffalo’s environmental group, Water Defense, and quickly moved into Flint in the
spring of 2016. After Gov. Snyder declared the water was safe to bathe in on April 8th, 2016,
Smith said to residents that the statement was “irresponsible and incomprehensible,” and that “the
accurate statement is that we are not sure whether it is safe to shower and bathe because the
bathtub and shower water has not been tested for the full spectrum of chemicals.” According to
one local news report, residents welcomed Smith because he gave them “faith that better things
may lie ahead,” as his messaging aligned with symptoms still being experienced by the public.'*®
Smith placed himself in opposition to existing authorities in Flint, criticizing grab sampling
methods by the government and Edwards and saying that his own methods more closely
mimicked the way people bathe.'* This resulted in a split among residents between the two
outsider scientists, who were not sure which of the parties to believe with the government proven
ineffective already.'® In the end, Smith realized his work was misleading and published a
“Lessons Learned” blog post on Edwards’s site. The post retracted some statements, edited press

releases, and clarified the facts he believed in, which lined up with Edwards’s conclusions.''!

146 Wagner, “Michigan Gov. Rick Snyder.”

147 “Flint Residents ‘Did Nothing to Deserve This.””

148 Parnell, “Researcher Skeptical after Gov. Snyder Says Flint Water Safe to Bathe In.”

9 Water Defense Investigates Flint Contamination.

150 Hohn, “Flint’s Water Crisis and the ‘Troublemaker’ Scientist.”

131 «“Lessons I Learned in Flint and Clarifying the Facts — By Scott C. Smith | Flint Water Study Updates.” Please
click here for more context.
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An article co-authored by Edwards later published in Citizen Science: Theory and
Practice detailed the mechanisms that led to the “general state of science anarchy” that ensued
once Smith arrived in Flint, painting a scathing portrait of Water Defense. The authors write that
Smith and Water Defense “appeared to have a bias toward finding data indicating that the water
was ‘not safe for bathing and showering,”” from the outset, that his sampling methods were
improper and did not follow quality assurance protocols, that he broadcast his results without
appropriate context and with sensationalist titles, and that he had undisclosed conflicts of
interest. Smith’s work, the authors write, was amplified on social media, spreading quickly. In
summary, they wrote, “the repeated and irresponsible practice of bad science to attack and
disrupt expertise of government science agencies and others during the Flint Water Crisis relief
effort endangered the public welfare and undermined trust in science itself.”'*

Smith’s role in East Palestine has been strikingly similar, where he quickly criticized the
government on its treatment of dioxin. Differences in methods between Smith and the EPA have
proved the primary grounds for finger-pointing. An email from Durno on July 27th, 2023,
intensely admonishes Smith, saying:

Stating that dioxin contamination in this town has dramatically/
geometrically/ exponentially increased, without a full assessment and statistically

valid study is providing a false conclusion. Please talk to your advisors about our

concerns with the concept of “control samples” and the manner in which they are

recommending that you use them. Using samples from rural areas (on property)

and comparing them to commercial/industrial properties (at the roadside), is

technically absurd. Reporting incomparable data this way creates more fear and

confusion in the community. We are highly concerned about how this
information is being communicated.

Durno then offers to share sampling reports developed by EPA and asks to discuss

conclusions from and methodology behind both parties’ sampling programs.'** Another email

152 Roy and Edwards, “Citizen Science During the Flint, Michigan Federal Water Emergency,” 13.
133 «“EPTD FOIA 2354 GAP FINAL RELEASE,” 505.
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asks Smith to stop publicly criticizing EPA’s communications staff in public because it creates
“distrust in our good work,” and asks him to recognize the “dangerous levels of community
stress” that resulted.” In an email to Durno and others dated hours prior to the aforementioned
one from Durno on July 27th titled “Clearing Up Confusion - My ‘Agenda,’” Smith reaffirms a
commitment to dialogue and information sharing “on equal terms” between the parties. He writes
that:

“Our data is our data and it provides a factual account of results...We can

defend the discipline of our methods of sampling, and we can explain what I have
done in my field sampling, but we do not need to provide our rationale for doing
so...The lab I have used is a certified US EPA lab that follows US EPA applicable
protocols and procedures in the testing process, specifically Method 8290 for
dioxins. As previously stated, I understand the EPA is on record accepting the test
results from the lab I have used.”

He then reminds Durno that “our data was never implied to be a measurement of risk.
Our data is an empirical measurement of values found.”'> So, similar to Flint, Smith’s methods
antagonized authorities. Nonetheless, his results appealed to residents.

Residents saw Smith’s testing as validating their symptoms. One news report detailed his
furnace testing, 80-90% of which showed elevated levels. A resident responded to Smith’s
findings, relating in a news interview that “I knew my symptoms, I knew my body. So I knew
something wasn’t right with that. Having [Smith’s] results helps reassure you that you haven’t
lost your mind.”"*® That trend continued on: Smith tested garlic in local gardens and found dioxin
levels of 440 parts per trillion compared to the control garlic, which had .81 parts per trillion. He
accused EPA of being a “captured and corrupted agency that is functioning as the public relations

arm of Norfolk Southern.”"” Videos later posted on YouTube depict Smith with then-presidential

154 “EPTD FOIA 2354 GAP FINAL RELEASE,” 202.

155 Obtained via personal communication with Scott Smith.

156 “Independent Testing of Furnace Filters Shows Elevated Dioxin Levels in East Palestine.”

157 Allain, “NORFOLK SOUTHERN ACCUSED OF COVERING UP HEALTH CONCERNS BY
INDEPENDENT CONTAMINANT EVALUATOR AND EAST PALESTINE CITIZENS.”
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candidate Robert F. Kennedy Jr, who commended Smith for “telling the truth when government
agencies are built to just lie and protect industry profits.”'*® Just like in Flint, Smith’s results built
trust between him and residents experiencing otherwise unexplained symptoms, allowing him to
position himself as a clear counter to untrustworthy government science.

The government is not without fault. Internal EPA notes from a May 16th East Palestine
Unity Council meeting describe one resident who said EPA refused to test her soil, lining up with
allegations leveled by other residents about EPA not testing soil or indoor air for dioxins that I

was told about.'’

While EPA and Norfolk Southern did eventually complete dioxin testing of
public areas at residents’ request,'® the final report was misleading. EPA’s first phase of dioxin
sampling was conducted and results communicated in April, with the final report released in
September. The summary only reported data points as “outliers” when they exceeded the
non-cancer risk screening level: 51 picograms TEQ (toxic equivalency level) per gram. No
statistical basis for determining the six data points above that level as outliers was given. The
cancer risk for dioxins is 4.8 pg TEQ/g, which is mentioned in one line and not returned to in the
summary. EPA’s discussion of the results only highlights the “outliers,” and is not forthcoming
about the total findings, many of which are above the cancer rsl; the language is dense and
scientific.'®" In an environment where the government’s credibility in dioxin testing has already
been lost, the report did little to minimize concerns over dioxin. Residents had trouble
understanding the EPA’s findings in comparison to Smith’s, who shared his findings that dioxin

concentrations had increased drastically after the derailment throughout information channels.

When Durno said in an interview that dioxin levels were typical of background concentrations,

158 Scott Smith with REK Jr in East Palestine OH 2-27-24.

139 “EPTD FOIA 2354 GAP FINAL RELEASE,” 283.

160 US EPA, “Operational Updates.”

161 US EPA, “Phase One Residential, Commercial, and Agricultural Soil Sampling Results.”
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Smith capitalized: “I keep hearing the EPA talk about dioxins being ubiquitous in the
environment, but these health symptoms were not ubiquitous in the environment prior to the
derailment,” he said in an interview with Salem News.'®?

In these ways, Smith’s work acted to amplify risk in East Palestine by increasing media
coverage and disputing claims by the government regarding the presence of dioxins. Whether he
“endangered the public welfare,” as Edwards asserted he did in Flint, or was saving it in the
process depends on your point of view and the outcome of ongoing investigation.'®® Edwards,
quoted in a 2016 article on Flint, emphasized the danger of this dynamic that existed in Flint.
“This is exactly the danger of having untrustworthy government science,” said Edwards. “A
Hollywood fraud rolls into town, and they cannot even call him out,” referencing Mark Ruffalo’s
support of Smith.'* In this case, a man with a long track record of fighting for residents who is

later seen with a presidential candidate running to “Make America Healthy Again”'®

gained
credibility, and “untrustworthy government science” was not able to substantively respond.

Third party influence in risk amplification was not limited to Smith. As discussed in
Chapter 1 and earlier in this chapter, Prof. Andrew Whelton of Purdue University also criticized
the EPA’s methods, producing the aforementioned email from Durno to Whelton that a reporter
jokingly called a “cease and desist letter.” Erin Brokovich, environmental and consumer
advocate, made multiple visits to the town and held town halls educating residents on how to
hold the authorities accountable.'®® RFK Jr, in addition to collaborating with Scott Smith,

released a video titled “What I Would Do in East Palestine,” in February of 2024, saying “a

single molecule of dioxin can cause cancer, can cause really grievous birth defects,” and

162 «“Bast Palestine Dioxin Levels Higher on New Independent Test.”

163 Sydney Johnson, “Tracks of Danger in East Palestine.”

14 Hohn, “Flint’s Water Crisis and the ‘Troublemaker’ Scientist.”

165 “K ennedy24.”

166 « Activist Erin Brokovich Shares Health Concerns She Saw in East Palestine since Train Derailment.”
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promised prosecute the government officials lying to the public.'” The video is shared on an East
Palestine Facebook group, with one comment reading “I believe this good man.”'¢®

In both Flint and East Palestine, the qualities of what constitutes an “expert” become
blurred. As Science & Technology Studies scholar Sheila Jasanoff writes in Science and Public
Reason, “with science more and more being produced in the service of social ends, the possibility
of bias is far more evident, and the grounds of expert authority correspondingly in greater need of
rearticulation.”'® Marc Edwards, Mark Durno, and Scott Smith all are experts according to
different groups; they have the backing of a government, a university, or the people in a village.
The methods to produce that science can differ wildly, but the results hold weight as long as the
publisher is perceived as an expert, which, in the case of Edwards and Smith, is gained quicker by
criticizing a perceivably absent government. Smith, in my interview with him, believes it is more
simple. He gained the trust of residents because “If I don’t know something, I say I don’t know,”
he remarked. In his opinion, the EPA lives in fear of saying “I don’t know.” He points out that the
CDC, in the aftermath of the crisis, also did not lose trust because they gave listeners a harsh
reality: they did not know what the health effects would be, but there was certainly an exposure.'”
In a crisis full of scientific uncertainty, Smith’s messaging fit with the resident's assumptions and
acknowledged the unknowns, gaining credibility. This phenomenon is backed by Slovic’s
research and prior literature on how people rely on the initial framing of science. Strong beliefs,
in the form of odor presenting risk, are hard to modify. New evidence appears reliable and
informative if it is consistent with one’s initial beliefs.'”"'’? Smith and Edwards’ work did just

that.

167 “RFK Jr.: What I Would Do In East Palestine - YouTube.”

'8 Deb Glidden, “Whether You Are for or against RFK Jr, This Is Interesting.”

19 Jasanoff, Science and Public Reason, 154.

170 “Information Session: Public Health Update with CDC and State Partners - YouTube.”
"' Paul Slovic, The Perception of Risk, 185.

172 Miller, “Limitations of Judgment.”
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As written by Edwards, East Palestine and Flint are both examples of “general states of
science anarchy” that ensue when government science becomes untrustworthy. The presence of
third parties such as scientists, advocates, and presidential candidates that dispute claims
previously believed to be factual only add to risk amplification and confusion. With information
networks so easily accessible by outsiders in the form of online social groups and media, it is
incredibly easy to gain traction when one’s message lines up with the view of the victims of a
disaster.

To be incredibly clear: this is not to say that third parties inherently harm disaster
recovery, but rather that their success is an indicator of bad government practice. I do not believe
Smith holds any malintent. His work has contributed to greater resident understanding of
contamination in East Palestine. The media attention surrounding him, RFK Jr, Erin Brokovich,
and others in the aftermath only point to a deficiency in government. Residents looked for an
explanation for their symptoms; third parties supplied it. The methods behind the science were
secondary. Smith agreed, saying that EPA “caused their own issues.” Therefore, the lessons
learned from the comparison are:

- Untrustworthy government science opens the door for third parties to gain credibility,
regardless of disputes over methods.

- Direct messaging is more effective in building trust than not. Smith believes saying “I
don’t know” builds credibility.

- People accept the initial or personal understanding of risk: in this case, strong odors

and exposure.
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- Media attention in environmental crises is easily gained by parties that call foul on
government management or who promulgate conclusions that fit with resident

experience more directly than available government science.

The Case of East Palestine

The previous discussion of the crisis outlines how trust between residents and authorities
was lost in East Palestine, tracked through components such as the indoor monitoring program,
the stream cleanup, evacuation decisions, and third party disputes. This final description of the
events of the aftermath serves to characterize the actions of EPA that built trust in the
community. In the end, the takeaway from East Palestine is clear: once trust is lost, it is very
difficult to regain.

EPA’s communications team and Unified Command as a whole employed multiple
strategies to build trust and explain their presence in the community. An EPA presentation
outlines the main lines of communication of the “Communication Working Group,” visible in
Figure 3.7. The most important line of communication that EPA employed was the EPA’s
Welcome Center, which opened on February 28th on North Market St, the main road through
town.'” Durno was clear that this center, more than anything else, aided resident trust in EPA
after the derailment. As mentioned in chapter 1, Durno would sit down with concerned residents
and explain the science, methodology, and status of cleanup operations. EPA’s presentation
records the visits received to the center each day, noting a precipitous drop as the cleanup bled
into the summer of 2023, graphed in Figure 3.8. These visits, argued Durno, were critical in

helping a majority of the community move on from the immediate disaster. The conversations

12 US EPA, “Operational Updates.”
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aided Durno’s understanding of what was being communicated outside of the community, as
well. “I actually had residents come into our welcome center and sit down and explain to me that
they don’t trust these third-party organizations either, but they’re not gonna push them away,”
said Durno, noting that Smith and others provided some pushback that helped residents have a
voice against a government that did not seem to listen. “That’s one of the reasons we did an
expanded community engagement approach out there,” remarked Durno, “those trust issues were

present in the community early on.”

Figure 3.7: EPA Communications Team engagement.'”

17 Mark Durno, “Community Program - EP.”
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Figure 3.8: Welcome Center visitor count over time.'”

Other EPA communication channels were less effective. The shopkeeper couple told me
they just threw out the hand-delivered newsletters from EPA, one way communication from an
agency they thought untrustworthy. Information sessions, as discussed in chapters 2 and 3,
provided some information but little solace for concerned residents, possibly a function of their
occurrence early on in the cleanup. But even Smith agreed that the Welcome Center and overall
EPA communication in the response had been “generally moving in the right direction,” since the
early days of the crisis. In our interview, he attributed the success to residents' organizing efforts
rather than EPA policy. However, Siceloff stated in chapter 1, direct engagement with Durno was
a key in developing her understanding of the creeks. Durno related that EPA staff held a 3-part

informational series for residents interested in monitoring creeks—‘creek ambassadors,” he

175 Mark Durno.
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called them—that included Siceloff, high school teachers and others interested, educating them
on EPA’s approach to evaluating water quality. In these ways the Welcome Center and the events
within it were key means of rebuilding trust between the public and authorities.

These efforts did not negate the severe failure of communicating science, processes, and
uncertainties early on in the cleanup. Stephen Lester, science director for the Center for Health,
Environment, and Justice and former New York Department of Health technical advisor to
homeowners in Love Canal, NY, was blunt about the EPA’s immediate communication tactics
given high public attention in the disaster. “Risk communication was to completely manage the
narrative,” he said. “EPA’s response to that shouldn't have been to build a fort and shoot at
anything that comes at them.” He references dioxin testing, resident symptoms not being
addressed, and aeration concerns. Slovic’s findings agree with this case; trust is fragile, built
slowly but able to be lost in an instant. “The limited effectiveness of risk communication
efforts,” he writes, “can be attributed to the lack of trust. If you trust the risk manager,
communication is relatively easy. If trust is lacking, no form or process of communication will
be satisfactory.”!”

Durno did not hide from this. “The way that we communicated the safety of the
environment left a lot to be desired,” he said, referring to the early response. He references
statements by Alan Shaw again. He remembers the severe image of the vent and burn and how it
certainly led to heightened risk perception. “A good risk communication strategy should have
been put into place not only by the responding agency but also by the responsible party. Making
declared statements like that will never go over well when you still have potential hazards

present.” This is an understatement.

176 Paul Slovic, The Perception of Risk.
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East Palestine is a clear example of how trust can be lost—and partially rebuilt—in the
aftermath of an environmental crisis. Residents felt that authorities did not listen to their
concerns, did not agree with the premises of monitoring and cleanup processes implemented, and
deemed government science untrustworthy in the wake of others who faulted it. The controversy
was primed by a foundational difference in how the two parties characterized the risk present.
The decline in trust was punctuated by clear failures by authorities: the decision to vent and burn,
the indoor monitoring program, refusals to test for dioxins, lack of communication regarding
aeration. Some communication practices were helpful in rebuilding trust over the long term. The
most effective was the Welcome Center. But, clearly, it was not enough. Articles published on
anniversaries of the derailment still call attention to the failure of public authorities and the need
for increased monitoring and testing.'”” There are still many who cannot move on. Public trust

was lost at the outset and, as even Durno agrees, may not be fully regained.

The Analytic-Deliberative Model

These dynamics point to a need for a different approach to risk and uncertainty in crisis
response. Following the publication of the Red Book on Risk, the National Research Council
published another report in 1996 titled Understanding Risk: Informing Decisions in a
Democratic Society, which proposes an expanded approach to risk characterization: the
analytic-deliberative model. Like Slovic’s research, the report’s conclusions are primarily
intended for longer-form processes that assess existing risks in the public imagination. However,
much of its reasoning and predictions are directly applicable to East Palestine, suggesting it as a

needed basis for developing better crisis response practices.

177 «“East Palestine, One Year After Train Derailment - TIME.”
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The report focuses on the process of risk characterization within broader risk assessment
techniques. In contrast to the technical description of present risk added at the end of traditional
risk assessment, the authors argue that characterization should determine the scope and nature of
analysis in a way that responds to interested and affected parties, providing greater shared
understanding at the outset as a measure to avoid conflict later.'” This, they write, is key to
resolving many of the differences in risk perception and characterization that are also present
throughout the East Palestine response:

Under certain conditions, such as when the stakes are high and trust in the
responsible organization is low, the organization may need to make special efforts

to ensure that the interested and affected parties accept key underlying

assumptions about risk-generating processes and risk estimation methods as
reasonable.'”

The aptly named analytic-deliberative model focuses on amplifying two processes within
risk characterization, visualized in Figure 3.9. Analysis remains similar to the traditional model,
providing answers to factual questions using methods proven and conducted by experts. The
science of exposure assessment, hazard identification, and other methods do not disappear.
Deliberation adds a new layer of discussion, reflection, and persuasion to better communicate
assumptions underlying assessment and contribute to greater understanding of the issues by all
parties. The model is recursive: the two components inform each other via broad input.'® The
reasoning behind the model is demonstrated throughout the report using case studies. Here,
takeaways from the report will be supported by previously discussed aspects of the East Palestine

response.

178 National Research Council, Understanding Risk: Informing Decisions in a Democratic Society, 2.
17 National Research Council, 3.
180 National Research Council, 20.
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Figure 3.9: Schematic representation of the analytic-deliberative process of risk
characterization.'”

First, traditional methods lack attention to broad-based problem formulation, defined here
as the selection of key risk indicators that act as inputs to decision making and doing so by
asking the right questions of interested parties.'™ In East Palestine, authorities’ problem
formulation primarily focused on air concentrations of released chemicals, directing their
management and monitoring efforts to quantify exposure compared to action levels. The
underlying analysis did not address the main issues of concern to affected residents—smell, skin
irritation, vomiting—and authorities responded by backing their own problem formulation (‘the
air is fine’). In the stream cleanup, the EPA used surface water quality metrics as indicators of
risk and declared the water safe in doing so, which ran contrary to the conclusions of residents
who saw sheen bubble up when sediment was disturbed. Misunderstandings about the sources of
drinking water (and their conflagration with surface water) led to increased controversy. As the

authors of the report write, “a risk characterization will fail to be useful if the underlying analysis

181 National Research Council, 28.
182 National Research Council, 29.
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addresses questions and issues that are different from those of concern to the decision makers or
the interested and affected parties.”'® For both examples, the analytical methods did not meet
expectations or address issues residents believed important and disputes ensued.

Second, finer attention is needed when selecting options and outcomes, or, at the very
least, communicating them. Residents felt disregarded by relocation assistance and value
addition programs employed by Norfolk Southern, did not understand the EPA’s limit of one
home cleaning at the time of re-housing, and questioned the decision making behind intrusive
aerators throughout town. The purpose behind decisions implemented in the cleanup were
viewed as unclearly communicated and as an obscure process. When residents attempted to
change signage at the streams, officials denied the request. “A risk characterization that does not
consider an option that one of the participants views as promising is likely to be seen as biased
and inadequate,” write the authors.' Management decisions made without consideration of
residents’ primary concerns—or without their reasoning communicated—resulted in loss of
credibility. This, in turn, felt like an overstep of authority. “Removing control from a community
has social costs,” write the authors, “even if the community accepts a risk.”'® Just as Morgan
and Henrion wrote: with a lack of approved process, residents viewed truncated options for
managing the cleanup as another point against authorities.

Third, deliberation should be timely and intentional. This refers to combining various
scientific and technical experts, local officials, and affected parties in the interest of parsing
different positions, relations, and issues of concern, laid out more formally in the NRC’s report.

This point is tenuous in a crisis context; the authors note that amplifying deliberative processes

183 National Research Council, 29.
18 National Research Council, 43.
185 National Research Council, 46.
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can result in greater costs, pitfalls, and loss of time.'® But the prime offense in East Palestine
was the decision to conduct the vent and burn, which occurred due to a lack of intentional
deliberation on the part of Norfolk Southern and its contractors, fully outlined in the timeline in
Appendix . Deliberative processes completed after much of the response had been
implemented, in the form of town halls or public engagement sessions, resulted in anger from
residents who had not been consulted. Programs designed on longer timescales, such as using
PIDs for the indoor air monitoring program, could have been subject to expanded deliberative
processes before controversy ensued. Interested scientists like Whelton, had they been consulted,
may have caught inconsistencies in PIDs before they were used to declare 600 homes safe. As
the authors noted, “the common practice of eliciting comments only after most of the work of
reaching a decision has been done is a cause for resentment of risk decisions.”'®” Deliberation
would have identified points of potential controversy before they arose and contributed to lost
credibility.

Fourth, low levels of trust necessitate inclusion. It is an understatement to say this event
contains a political undertone: a Democratic federal government moving in to manage a village
that heavily supports Donald Trump and the Republican party. Even before authorities’ decisions
led to loss of trust, the cultural setting suggests the need for a finer touch from managers. The
authors argue that low public trust in the organization managing the risk process may make
broader inclusion a practical necessity, and “inappropriate decisions to limit participation
sometimes contribute to loss of trust.”'®® When this is not completed, when residents feel like
they are not being heard and do not trust the manager, government science loses credibility and

outside parties that lambast authorities will succeed in gaining public trust. Residents felt they

136 National Research Council, 77.
187 National Research Council, 78.
188 National Research Council, 119.
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were left in the dark about relocation assistance, health effects, and response tactics. Siceloff told
me this extended to when former President Biden visited town, where she felt that the President
did not meet with individuals representative of the sentiments in town. In modern crises like East
Palestine and Flint, low levels of trust propagate quickly through social media. Productive
deliberation is not easy. “To involve non-experts meaningfully,” write the authors, “efforts must
be made to educate them technically.”'® To EPA’s credit, creek informational sessions and
walk-in visits were made in this exact interest. EPA’s credibility seemed to partially recover
through direct outreach and discussion—deliberation—in the form of these events.

With these factors in account, it is clear that the analytic-deliberative approach to
problem formulation, or at least elements of it, is not only applicable but necessary in contexts
like East Palestine. While the EPA has published documents detailing some of the qualities of the
analytic-deliberative model apparently present in organizational decision making,'® a full
implementation in a crisis situation has yet to be completed to my knowledge. The next chapter
applies this theory to the stream cleanups. What processes in risk characterization could have
alleviated the resulting controversy? Does a traditional risk assessment of zero necessarily yield

zero?

18 National Research Council, 135.
10 Gallagher et al., “Cumulative Risk Assessment Lessons Learned.”
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Chapter Four: Analytic-Deliberative Engineering

Motivation

This chapter showcases a preliminary process for risk assessment in the stream cleanup
using the conclusions of previous chapters, placing the analytic-deliberative framework in a
crisis context. I first begin with an environmental fate analysis of the chemicals released in the
disaster, employing two distinct fugacity models. This portion aims to evaluate what authorities
might have concluded concerning risks surrounding the aeration and agitation of streams had a
model been employed. Second, I discuss aspects of the stream cleanup process that might have
benefitted from deliberation, suggesting alternate approaches to risk characterization. This
portion still falls within the concept of risk assessment even though not purely technical. No
argument in this chapter purports to be a factual reconstruction of the environment or a causal
chain (“if EPA had said this, residents would have said that...”). Rather, it intends to demonstrate
the applicability of the analytic-deliberative framework in response to demonstrated disputes in
the cleanup.

When asked about the potential applicability of the approach, Mark Durno agreed that
“from a potential risk standpoint, I do see value...by all means look into it.” He believes that
EPA’s methods of monitoring the situation, around the clock air monitors placed near aeration
activities, proved the most effective ways of managing risk. Air monitoring data at aeration
locations is not accessible at the time of writing. While published, sample locations are unclear.
Durno was clear that in the response to East Palestine, Enbridge, and others, there is “no

cookbook™ for checking if an action is risky during initial emergency responses. The best that
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response coordinators can do is to initially respond, evaluate relevant metrics—air quality, as in

this case—and reevaluate. In hindsight, though, this approach can lead to widespread distrust.

Conceptual Background

Fugacity Modeling

The fugacity approach to environmental modeling focuses on the “escaping tendency” of
a chemical from its surroundings, quantifying it similarly to a partial pressure for a gas. At
equilibrium, the fugacity of a chemical in each environmental compartment (air, soil, water,
sediment, etc) is equal, denoting an equal tendency to flow from one medium to another (no net
transfer). Chemicals will transfer between compartments according to fugacity differences, with
compartments with higher fugacities (higher pressures) expelling chemicals to those of lower
fugacities (lower pressures).

The fugacity capacity, or Z, of an environmental medium, is the ability of that medium to
dissolve a chemical. It is defined specifically as the number of moles of a substance that can be
added to 1 m® of a medium to raise the fugacity of the chemical by 1 unit of pressure (Pa).
Concentration of a chemical in a medium can be directly calculated by multiplying the fugacity
and fugacity capacity of a chemical in the medium. In this way, fugacity has units of pascals (Pa)
and Z values have units of Pa mol! m™.

Rates of increase or decrease of a chemical within a compartment in the fugacity regime
are described in D-values, rate constants with units of mol Pa'hr''. D values are calculated for all

processes that transfer a chemical in or out of a medium, including advection, degradation, and
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diffusion. Modeling in this thesis follows methods described in Multimedia Environmental
Models: The Fugacity Approach by J. Mark Parnis and Donald Mackay.""

Two models will be discussed in this chapter. A ‘Level I’ fugacity model assumes
equilibrium between compartments, steady state, and no net transfer between compartments.
This model describes how a chemical might partition between compartments and does not
include D values for reaction or advection. An intermediary between the two is the ‘level 11T’
model, not employed in this thesis. This approach assumes steady state concentrations, taking
into account relevant ‘D values’ as means to analyze chemical elimination pathways. A ‘level
IV’ fugacity model takes into account time dependence and details chemical distributions over a
set time. Mass transfer D values are used to calculate discrete amounts of mass transfer between
compartments in some time d¢ and then integrated using Euler’s method over a given time
period. The ‘Level I’ model is from the Trent University website, published by Parnis and
Mackay. The ‘Level IV’ model was specifically created for the purposes of this thesis and is
based on the publicly available analogue on Trent University’s website.'*?

EPA explicitly endorses the use of the Trent University models for environmental fate
analysis. Under the heading “Predictive Models and Tools for Assessing Chemicals under the
Toxic Substances Control Act (TSCA)” heading, the following is written:

EPA strongly recommends the use of the EQC level III model,
downloadable from the Trent University web site for estimating transport
between environmental compartments (fugacity) for chemicals for which there are

measured values for many of the required inputs (i.e. p/chem property and
half-life inputs), including existing chemicals, and HPV chemicals.

The website further recommends that the model parameter defaults be used and that EPA

“does not believe that the environmental media concentration results from this analysis are useful

191 J. Mark Parnis and Donald Mackay, Multimedia Environmental Models: The Fugacity Approach.
192 «“Resources and Models - CEMC - Trent University.”
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for quantitative risk assessment.”'”* This caveat could be based on the main limitation of fugacity
models: they assume homogeneous compartments, with contaminants evenly distributed
throughout the given medium. Additionally, as discussed above, the ‘level III’ model is not time
dependent. The results are not useful for risk assessment but rather suited for analysis of
chemical distribution pathways. It is also assumed that EPA’s methods for a full quantitative risk
assessment are more realistic than the evaluative environment used here. Given these limitations,
fugacity models in general are useful for screening and comparative analysis but not real
concentrations, which are best backed by analytical data. However, in a crisis situation like East
Palestine, these models might have provided insight—not to mention added senses of security—
for residents when implementing engineering solutions. If it really is the case that no
environmental modeling informed decisions behind the stream cleanup, then a time-dependent
model, such as the ‘Level IV’ approach, would have provided needed clarity into how a decision
like aeration might affect the fate of chemicals days down the line when residents returned to

their homes after evacuation.

Aeration

As discussed in chapter 3, aeration practices employed in the stream cleanup were
implemented seemingly without assessment of possible risks created by their presence. Aeration
is a widely used approach to remediating water quality, used primarily in wastewater treatment
facilities as a means to increase dissolved oxygen in reactors and promote microbial degradation
of organic matter.” The technique is also employed in natural waters, providing dissolved

oxygen to waterways with greater oxygen demand than is supplied by natural processes.'”

19 US EPA, “Recommendations for Estimating Transport Between Environmental Compartment (Fugacity) for
Existing Chemicals, Including HPV Chemicals.”

194 James A. Mueller, William C. Boyle, and H. Johannes Pépel, Aeration: Principles and Practice, vol. 11, sec. 1.1.
195 James A. Mueller, William C. Boyle, and H. Johannes Pépel, vol. 11, sec. 8.1.
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In addition to increasing dissolved oxygen, aeration promotes mass transfer of volatile
chemicals in the following manner. Small bubbles in water or droplets of water in air increase the
available gas-liquid interface, promoting equilibrium of species present in both substances via
diffusion. Figure 4.1 visualizes this interface at small scale, with J marking diffusion across a
concentration gradient according to Fick’s law.'”® The overall driving force behind mass transfer
through aeration is described as a combination of Fick’s law and the relevant Henry’s law

constant of the species, displayed here according to Popel, Mueller, and Boyle:
J =+ G0
Where the transfer rate, J, is equal to the resistance to transfer in liquid and gas
layers (1/kl + 1/hkg) multiplied by the difference in concentration of the species in each phase
normalized by the Henry’s law coefficient, effectively a partitioning ratio."”’ For volatile organic
compounds, rates of diffusion between gas and liquid phases are heavily dependent on the
Henry’s law constant of the species when surface aeration is employed. A larger Henry’s law

constant suggests greater equilibrium concentration in air and therefore easy stripping from

liquid to gas through aeration.'”® The same occurs in diffuse aeration.'*’

196 James A. Mueller, William C. Boyle, and H. Johannes Pépel, 11:2.1.4.

197 James A. Mueller, William C. Boyle, and H. Johannes Popel, vol. 11, sec. 2.1.4.3.

198 Rathbun, “Estimating Emissions of 20 VOCs; I; Surface Aeration.”

19 HSIEH, BABCOCK, and STENSTROM, “Estimating Emissions of 20 VOCs; II; Diffused Aeration.”
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Figure 4.1: Two phase O, transfer schematic.””

Methods

The quantitative part of this assessment is conducted in two phases. First, the EQC Level
I model is used to determine which chemicals released in East Palestine might be affected by
aeration and agitation, i.e. which chemicals partition to water and soil more easily than air.
Included in this first analysis is qualitative data from the derailment that would affect
management decisions, such as the amount and method of chemical release. Second, a level IV
model is used to create a time-dependent analysis of what the environmental fates of each
chemical might look like with and without creek aeration. The level IV model used was created

for the purposes of this thesis but is based off of the publicly available Level IV model on the

20 James A. Mueller, William C. Boyle, and H. Johannes Pépel, Aeration: Principles and Practice, vol. 11, sec.
2.14.



Massad, 106

Trent University website. EPA does not mention the level IV model in their recommendations for
fate analysis.

Modeling in this chapter only focuses on a section of Sulphur Run, starting from the
derailment area and ending at the City Park, a soft boundary of the city and where it coincides
with Leslie Run. Therefore, the model only includes water, air, and sediment.?®' This section of
the stream is about 2,200m in length. Estimates of average water depth (.096m) and flow rate
(.41m/s) over the time period in question were obtained from Coelho et al (2024).2°* Estimates of
average creek width are from personal experience and confirmed using Google Earth. As this
assessment is primarily focused on local air concentrations at the creek level and just above, air
compartment height was set at 10m. Active sediment layer depth is assumed at .01m in order to
maintain ratios of environmental compartments as suggested in Parnis and Mackay’s basic Level
IV model. The total creek is split into three identical sections within the model with advective
flow of water from one into the next (referred to as creek 1, 2, 3). It is important to note that
creek 3 eventually joins with Leslie Run, changing stream dynamics. For the sake of simplicity
in the model and due to uncertainty in aerator locations, it is assumed that aeration occurred
before the confluence of the two. The average temperature in East Palestine in February 2023
was 4.29 degrees celsius.?”

Relevant properties for each chemical of interest, such as chemical-physical properties,
half-lives, and partition coefficients, were primarily obtained from EPA’s comptox dashboard.**

Full values and sources are visible in Appendix C. Following EPA guidance, default

environmental properties from the EQC model were used with the exception of compartmental

21 Suspended sediment was not included in the Trent University level IV model and was expected to have little
impact given results from the level I model, discussed later.

202 Coelho et al., “Environmental and Private Property Contamination Following the Norfolk Southern Chemical
Spill and Chemical Fires in Ohio.” Prof. Andrew Whelton is a co-author of this paper.

203 “Imperial, PA Weather History | Weather Underground.”

204 “CompTox Chemicals Dashboard.”
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volume calculations and the advective flow rate of the creek, calculated from estimations and
published literature. Fish and suspended sediment are considered in the Level I screening but not
the Level IV model, following Trent University’s models.

Chemicals were assumed to follow an exponential release to creek 1’s water
compartment, with half of the total mass released by a chosen time. Given that the total laden
amount of each chemical is not expected to have entered the streams—some sorbed to soil,
combusted in the initial fires, or volatilized instead—the mass recorded on the cars was
multiplied by a percentage before introduction in the model. Implicit in that assumption is that
chemicals were not immediately released to the creek; there was some amount of time traveling
through porous media before introduction, prompting some delay in their introduction to
waterways.. These three variables, half-time of release, portion of mass released, and delay of
release, are large sources of uncertainty for this ex-post analysis. These three parameters for each
chemical were optimized to fit OEPA’s water sampling data®”® to provide estimates using SciPy’s
curve_fit function in python.?*® Confidence intervals were estimated using monte carlo sampling
from parameter covariance output by the optimization. RMSE and standard error of parameters is
reported.

Uncertainty in OEPA’s sampling data is unclear and not clearly reported with the data. It
appears the majority of samples were analyzed following EPA methods 8260¢*” and 8270c¢,**®
both gas chromatography / mass spectrometry methods. Published method descriptions suggest a
maximum relative standard deviation (RSD) in response factor of 20% before the method can be

considered too imprecise for the task. Given a lack of forthcoming QA data for each sample,

205 “East Palestine Surface Water Results | Ohio Environmental Protection Agency.”

206 “S¢iPy Documentation — SciPy v1.15.2 Manual.”

27 United States Environmental Protection Agency, “METHOD 8260C VOLATILE ORGANIC COMPOUNDS BY
GAS CHROMATOGRAPHY/ MASS SPECTROMETRY (GC/MS).”

208 United States Environmental Protection Agency, “METHOD 8270C SEMIVOLATILE ORGANIC
COMPOUNDS BY GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS).”
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uncertainty in EPA’s data is therefore assumed to be 20%, though likely an overestimate.
Sensitivities in the model were evaluated by altering individual parameters by 10% and 100% of
their starting value and noting the change in hazard quotient.

There are no clear methods demonstrating how to quantify the effects of aeration as it
was implemented in East Palestine on local air concentrations. Qualitative and quantitative
approaches are employed here to best represent relevant decision making. For instance, a
hydrophobic chemical with low Henry’s law constants is not expected to respond to aeration. For
chemicals that might respond to aeration, the ‘worst case scenario’ will be pursued, as normal in
risk assessment literature. It is assumed that all chemicals in the water column would volatilize
via aeration. The total mass in air and water at a given time is then divided over the total air
volume of the system. This, too, is likely an overestimate, given aeration was implemented in
multiple locations for continuous time periods. But, as above, it provides a worst case scenario
relevant for decision making and messaging regarding local air concentrations at pump locations.

Final model results include hazard quotients in all scenarios, calculated based on

screening levels provided to CTEH by ATSDR:?%”

HQ ___Concentration (ppm)
" Guideline Level (ppm)

All HQs reported will be for creek three, representing the area leading up to the City
Park. For each chemical, HQs for the time of peak concentration, rehousing order, and rehousing
order including aeration are reported. The time when the hazard quotient reaches one (the
concentration being equal to the screening level) is also reported. Pursuant to a recent EPA report
on risk assessment of chemical mixes, the hazard quotients are summed to provide a fuller

picture of the exposure to the chemical mixture.*'’

29 CTEH, LLC, “AIR SAMPLING AND ANALYSIS PLAN (SAP).”
219 United States Environmental Protection Agency, “Advances in Dose Addition for Chemical Mixtures: A White
Paper,” 2—-11.
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Results

Level |

The level I screening model suggests that most chemicals released in the derailment
would partition into local creek systems with the exception of Vinyl Chloride, which almost fully
partitions to air. VCM is therefore excluded from further analysis given its partition ratios and
the nature of its release: the vent and burn, not breached tankers. Mass distribution percentages
are visible in Table 4.1. n-butyl acrylate partitioned to all three of the following media in the
creek with a majority of the mass transferring to air. 2-ethylhexyl acrylate majorly partitioned to
sediment, while 2-butoxyethanol partitioned mostly to water. The results of this step in the
analysis suggest that later aeration practices primarily influenced the fate of BA, secondarily
2-EHA, and barely contributed to changed fate of 2-BE. Creek agitation would have affected all
three chemicals. Given all chemicals are less dense than water, agitation likely aided elimination

from the system via aeration or sorbent booms deployed throughout Sulphur Run.
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Chemical Air Water Sus. Sediment Fish Sediment

Vinyl Chloride (VCM) 98.3 775 2.66X10°  1.54X10° .887

n-Butyl Acrylate (BA) 20.3 1.33X10°  2.44X10* 44 .4
2

2-Ethylhexyl Acrylate 8.06 4.09 2.63X10° 2.51X10° 87.9

(2-EHA)

2-Butoxyethanol (2-BE) .166 22.8 2.31X10%  7.70X10° 77.0

Table 4.1: Results from the level I fugacity model. All units in % mass distribution.

Level IV Validation and Sensitivity

Initial assumptions of contaminant portions released and half-times of release were

similar to OEPA’s water sampling data at locations W010 (North Sumner St.) and W002 (West

Ist St.). Sampling data from locations further downstream, while technically outside the bounds

of the modeled creek, did not mirror model results in the same fashion, likely due to presence of

sorbent booms or other cleanup tactics. Upstream locations from WO010 were also entirely

different time series profiles from modeled outputs, often with much lower concentrations. It is

not clear at the time of writing what contributed to this discrepancy. OEPA sampling data at

WO010 early in the response is visible in Figure 4.2.
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Figure 4.2: OEPA Water sampling data at location W010.?"

Parameter optimization for 2-butoxyethanol proved challenging given the sampling data
did not fit the expected profile. W002 (downstream) saw higher concentrations earlier than
WO010 (upstream), with both sites seeing volatility in concentrations not characteristic of a
decaying rate of contaminant release. The only current explanation for this is that the samples
were not representative of the underlying creek contaminant concentrations or that remedial
actions contributed to volatility, highly possible given the chemical’s tendency to adsorb to soil.
Models of BA and 2-EHA were well fit to sampling data (RMSE for W010 = 1631.36 and y
respectively). Fitted values and standard errors for optimized parameters are visible in Table 4.2.

It is unclear as to why both optimizations resulted in a delay of 5 hours with no standard error.

211 «“East Palestine Surface Water Results | Ohio Environmental Protection Agency.”
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Chemical RMSE Portion Half-Time Delay

n-Butyl Acrylate 1631.361  0.669 +0.0075 15.974 + 0.475 50+0

2-Ethylhexyl Acrylate 9923.295 0.184 +£.0278 20.572 £ 50+0
6.605

Table 4.2: Optimization parameters and standard errors.

Prompted with deviations of 10% in individual parameters, no significant changes
(>15%) in hazard quotient were measured throughout the process, suggesting the model is
relatively stable to minor changes in parameter values. Analysis of larger deviations—on the
order of 100%—suggests that mass transfer coefficients, half life, and volume of the
compartment with the largest Z value for the given chemical drive the output. As an illustrative
example, the peak HQ for n-butyl acrylate experienced a 30% decrease in response to a 100%
increase in air depth and 0% change in response to a 100% increase in sediment depth with other
parameters constant. While no examples of a larger percent change in output than parameter
value were encountered, this suggests that level IV models should take special care when
estimating parameters that contribute to residence times in the compartment of interest.
Therefore, the most important parameter to estimate well at the time of implementation in
addition to the three described above is the advective flow rate of the creek, key for residence

times and how quickly chemicals infiltrate media (as in 2-BE).

Level IV Outputs

Given difficulty in fitting parameters for 2-BE with volatile data, optimized values from

BA were used. 2-BE did not exceed air screening levels under any scenario, understandable
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given its tendency to partition out of air. It is expected that 2-BE was primarily eliminated from
the creek system via advective flow, sediment washing, and sorbent boom placement rather than

offgassing or aeration. 2-BE will therefore not be discussed in this section.

Hazard Quotient Maximum Rehousing  Rehousing with Time HQ <1
Aeration
n-Butyl Acrylate 2128 35.89 114.1 3:42am on
2/12/2023
2-Ethylhexyl 33.77 1.300 41.38 12:50am on
Acrylate 2/9/2023

Table 4.3: Hazard quotients for each scenario at creek 3

Hazard quotients are visible in Table 4.3. Model results suggest n-butyl acrylate to be the
primary contaminant of concern throughout the preliminary cleanup, with an air concentration
above EPA’s AEGL-1 at the time of rehousing (11.84ppm). Local aeration, following the
worst-case scenario, would result in a concentration of 37.64ppm, or an HQ of 114.07 according
to CTEH screening levels. This approaches EPA’s 8-hour AEGL-2 for BA (53 ppm), the level at
which serious or long lasting health effects may occur for the general population.”'? Air
concentrations of BA only fell under the screening level after 3am on the 12th. 2-EHA
concentrations exceeded screening levels at peak concentrations but returned below just after the
evacuation order was lifted on February 8th (HQ = 1 at 12:50am on Feb. 9th). Local aeration at
the time of rehousing resulted in a HQ of 41.38, or 34.35ppm, ten times above the permissible
exposure level of 3 ppm, set by Dow chemical.?'® Plots of water and air concentrations with

relevant exposure guidelines and times for each chemical are visible in Figures 4.3a, 4.3b, 4.4a,

212US EPA, “N-Butyl Acrylate Results - AEGL Program,” August 27, 2014,
213 Dow Chemical Company, “2-Ethylhexyl Acrylate Safety Data Sheet.”
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and 4.4b. Summed HQs are 37.19 and 155.48 for rehousing with and without aeration,

respectively.

Figure 4.3a: Modeled and observed water concentrations of n-butyl acrylate.
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Figure 4.3b: Modeled air concentrations of n-butyl acrylate with HQ overlays.

Figure 4.4a: Modeled and observed water concentrations of 2-ethylhexyl acrylate.
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Figure 4.4b: Modeled air concentrations of 2-ethylhexyl acrylate with HQ overlays.

In total, the model suggests authorities would have taken more precautionary measures
with regards to the stream cleanup had a model been employed. Air concentrations near public
locations (here, the City Park) exceed not only CTEH screening level guidelines but also acute
exposure levels: AEGL-1 in the case of BA and a manufacturer’s 8-hour industrial hygiene limit
in the case of 2-EHA. Air concentrations upstream, by the municipal building near Walnut St. or
near Krissy Hylton’s house at Alice St., would have only been higher. At sites of local aeration,
concentrations increased dramatically, suggesting additional caution during implementation and
when communicating plans to residents. Therefore, authorities might have inferred the following
if the model had been employed:

- The primary contaminant of concern would be n-butyl acrylate throughout the cleanup,

given its tendency to partition to all three media and volatile nature.



Massad, 117

- Intense odors would be present throughout the stream system until at least eight days
after the spill, when local air concentrations of BA were expected to fall under the higher
end of odor thresholds.

- Aeration (and later agitation) would act to increase possible chemical exposure early on

in the response.

Discussion

The Model and Its Purpose

It is clear that authorities, had they modeled the spill prior to implementing aeration
pumps, would have anticipated some excess exposure risk at aeration sites throughout town. The
level IV model, while rudimentary in its treatment of parameters, suggests a more precautionary
approach to stream cleanup given the already high concentrations of chemicals with low odor
thresholds in the air at public locations like the City Park. It should suggest even more precaution
when aerating next to homes and businesses, such as Krissy Hylton’s house near Alice St. While
authorities may have made the same decision to aerate the streams, possibly in the same
locations, employing a model allows response teams to point to a reason besides “field craft”
when residents complain about dense chemical odors. As Morgan and Henrion write, “if one can
readily demonstrate that the inputs for analysis were artfully chosen to get the desired answer,
the effectiveness [of a policy] is greatly diminished.”*'* While that can be a pitfall of models like
this one, the purpose in this abnormal case would have been to guard against the inverse: an

implementation (or desired answer) artfully chosen without analysis.

214 Morgan and Henrion, Uncertainty: A Guide to Dealing with Uncertainty in Quantitative Risk and Policy
Analysis, 36.
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This does not negate EPA’s chosen approach of continuous air monitoring, which is
clearly a better indicator of exposure risk than a model with large uncertainties and middling
validation. However, the model allows for needed preparation for risk analysis and deliberation
that continuous air monitoring can not. Its primary purpose is heuristic: informing decision
makers not only on what practices may yield environmentally but also what risks might be
perceived (ex: odors) and for how long. The model, in hindsight, should suggest alternate
problem formulations once the traditional exposure assessment has been completed: what might
matter to residents? What can the model tell managers about it? In this vein, more research into
the influence of mechanical aeration on surface water contaminants is needed if EPA continues
to employ the practice. A more accurate model would allow responders to better estimate the
practice’s effectiveness and potential for excess risk, not to mention more clarity on the science
to communicate later. Employing aeration in East Palestine relied on a defensive approach:
monitor air concentrations until exposure. Predictive modeling allows better preparation, even if
a rough estimate.

This purpose follows the argument of historian of science Naomi Oreskes’ 1994 article
on model validation and verification. “In areas where public policy and public safety are at
stake,” she writes, “the burden is on the modeler to demonstrate the degree of correspondence
between the model and the material world it seeks to represent and to delineate the limits of that
correspondence.”?!® This model is speculative and based on crude estimates. It is still much better
than making decisions regarding public safety without demonstrated intent to understand the
correspondence between actions and resulting risks. At the outset of a crisis, in the absence of

data and certainty, these sorts of models are the best available guides for decision making.

215 Oreskes, Shrader-Frechette, and Belitz, “Verification, Validation, and Confirmation of Numerical Models in the
Earth Sciences.”
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Process Discussion

In addition to model implementation, the analytic-deliberative framework proposed here
suggests different actions in the face of uncertainty or resident backlash. These suggestions are
based on the need for deliberation, not necessarily drawn out, but intentional. The most obvious
change in process, would have been to listen and act on resident concerns regarding signage
throughout Sulphur Run. As previously mentioned, residents interpreted the rejection of
changing sign language as an infringement on community control, putting children in the
community at (perceived) risk. Neither residents nor authorities agreed with the other party’s
problem formulation regarding the issue, and it remained a sticking point for the duration of the
cleanup. A more intentional deliberative process may have contributed to greater understanding
of the EPA’s liability requirements for language on signs or norms surrounding children playing
in the streams in the community.

Clear messaging early on as to why aeration was implemented would have improved
credibility of response teams. This suggestion relies on the argument of “approved process.” For
aeration, the process was seen as lacking credibility for three main reasons. First, the few
government documents outlining the practice of aeration served to justify accusations of
unapproved process. As discussed in chapter 3, EPA documents detailing air sparging suggest
required vapor extraction units, not employed in East Palestine. However, buried in the Region 5
Regional Response Team manual are guidelines for the technology, not mentioning air capture.
Delineating the crisis response tactic from the more common tactics would have fit resident
perceptions: East Palestine was in crisis. Second, it appears the science behind the decision to
aerate was not publicly communicated until April 4th in an EPA operational update except for a

fleeting mention of the practices as “tried and tested” at a February 14th press conference.
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Without any explanation, residents like Randy Dehaven were left to assume EPA was just
“blowing chemicals back into the air.” Finally, the perceived and, with available evidence, true
lack of foresight regarding the implementation of pumps led to widespread distrust. Here lies the
role of modeling response scenarios with and without engineering decisions. These three
components all fed resident distrust towards EPA and rendered aeration a lightning rod for
conflict similar to the vent and burn and indoor air monitoring program. All three are results of a
lack of deliberation between authorities and interested parties.

Finally, engaging with chemicals with low odor thresholds render preliminary evaluations
and communication more important. Aeration processes intensified odors that residents found
disconcerting, amplified by a lack of assurance. Early air monitoring reports are confusing and
locations are difficult to identify. Whether this formatting is standard procedure or not is not
important; it did not work. When faced with criticism over perceived olfactory risk, deftly
communicated scientific forethought (a model, an approved process) or reflective response
(broad based analysis and deliberation over risk characterization) would provide more assurance

than the one-sided problem formulation that followed: ‘a risk analysis of zero is zero.’

Recommendations and Conclusions

This chapter does not argue that a full analytic-deliberative process be implemented in
every crisis situation—wishful thinking at best. Instead, it argues that the framework be applied
where possible throughout initial crisis response and the ensuing management of the cleanup. As
demonstrated in this chapter, the EPA and contractors should have employed an environmental
fate model prior to reaching decisions on stream management because it would have provided

needed context for decision making and communication later on. Ensuing controversies, similar
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to other aspects of the disaster, might have been alleviated through reflexive deliberation in an
effort to better understand assumptions of another party: what constitutes a “danger” sign, and to
whom? In these ways, applying the analytic-deliberative framework changes the process of
problem formulation from one focused on analytical risk to one that includes perceived risk. To
expand on Mark Durno’s earlier statement: it is agreed there must be a hypothesis backing a risk
assessment. But that hypothesis should not—must not—Ilie fully in the analytical frame. An
analytical approach to zero exposure may be zero risk. The perceived risk of an event, even if
zero exposure, is of unknown magnitude. Both framings would benefit from an evaluative

assessment and thorough deliberation.
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Conclusion

This thesis has an implicit assumption throughout each chapter. It is that the government,
in whatever sense of the word, intends to learn from its mistakes. This idea requires a problem
formulation of its own, its metrics based in whitepapers and press releases, legislature meetings
and National Research Council reports. It is an assumption that Mark Durno subscribes to,
pointing in each of our conversations to the “lessons learned phase” that inevitably comes after
every crisis. It is one that risk communication literature has built a mountain on over the past few
decades. Christina Siceloff does not buy it.

“Do you learn from what you’ve done before?” She rhetorically asked an imaginary
government representative. “Why don’t they do that? You don’t need a law for that.” From her
perspective, the outrage is genuine. Siceloff has been steeped in environmental crises since
February 3rd, 2023, and they all sound the same to her.

The anatomy of the modern environmental crisis has been laid out in this thesis. A
disaster happens—a toxic spill in Ohio, lead in Flint, a fire in Los Angeles, a hurricane in North
Carolina. You immediately turn to the internet for notices from the governor, evacuation orders,
or media coverage. After the initial shock wears off, an agency takes charge and calms any panic,
maybe violating your assumptions about the odors in your home or the color of your water.
Another voice starts breaking through the media, calling foul on the agency in charge. Slowly,
that theory propagates through social media and is amplified by volume of coverage, disputes, or
dramatization. The scientific or forensic evidence at hand does not present a confident answer:
there is an unidentified mixture of chemicals, the full range of contaminants has not been tested,

the cause of the Maui fire is unclear—maybe the government itself?*'® With their credibility in

216 Huang, “How Rumors and Conspiracy Theories Got in the Way of Maui’s Fire Recovery.”
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question, the agency loses public trust. The situation descends into the dreaded ‘general state of
science anarchy.” Residents do not believe their homes are safe or believe that FEMA assistance
is out of the question because the agency itself is not trustworthy.?!” The community splits, as per
EPA’s rule of thumb, into those who can and cannot move on. The town is left with a toxic
connotation in public memory: East Palestine, Three Mile Island, Love Canal, Bhopal.

No disaster or risk is immediately solvable by magically applying the
analytic-deliberative model. Demonstrated throughout this thesis, however, is that applying the
analytic-deliberative model in a crisis setting can anticipate conflicts that might arise later. In
doing so, it sets the foundation for trust to build upon. In East Palestine, added focus on
deliberation throughout the response might have suggested better indoor monitoring techniques,
or clarified confusion over surface water quality, or prevented a needless vent and burn. Broader
input in problem formulation would have centered on odor thresholds, community control, and
sheen in risk characterization in addition to preset analytic definitions of risk. Most importantly
for a crisis situation, providing reasoning for ‘field craft’ in the expectation of criticism later on
would have given authorities a clearer picture of controversies to come: modeling aeration
practices prior to implementation, understanding what the public may criticize as an unapproved
process, providing decision trees where possible. The final chapter of this thesis was an attempt
to describe how and why the framework would benefit managers, but also showcased the failure
of government in the early response. These means all serve to decrease tension between the
public and the government in the aftermath of a crisis. While some of these—the Welcome
Center, educational meetings—Iled to EPA improving their communication in the end, it was not
enough. In the early East Palestine response, public distrust in government communication was

more potent in stimulating fear than the uncertainty in science itself.

217 Sacks and Crowe, “Some N.C. Residents Distrust FEMA so Much They’re Hesitant to Apply for Hurricane Aid.”
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It is easy to argue that if a process had been implemented to anticipate one dispute,
controversy would have ensued at another turn. People were scared, the situation was tense. At
odds with this assertion are the examples of deliberation that did work in East Palestine: above
all, the friendship between Durno and Siceloff. Through educational sessions, frequent
conversation, and somehow legal but non consensual audio recordings, one of the most critical
residents and the face of government in town grew towards mutual understanding. Not perfectly.
But enough to where Siceloff told me she empathizes with Durno; she understands he has a
tough job, that there are things he can not say. Her very first note about him was that “he does
care,” as if to set the doubt aside in my mind while early on in my research.

Trust is an interpersonal thing. Trust in an agency, a bureaucratic black box, is hard. Trust
in a person is much easier. The point of the analytic-deliberative model is to remove the barrier
of entry to risk assessment for the public, not just towards better characterization but towards
increased credibility between parties, between people. If this does not happen, the voices calling
foul at the next disaster could very well be the people who lost trust in the government because
of the previous one. Scott Smith, Erin Brokovich, and now Christina Siceloff are all examples of
this phenomenon. Just as Mark Durno goes from crisis to crisis, so too do the people affected.
The question for EPA and members of Unified Command is: when confronted with the next
crisis, with similar uncertainties and with similar people, will they have learned lessons from

East Palestine?
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Appendix A: Timeline of Events

The following is a timeline of the disaster response, drawing mainly from the EPA’s Operational
Updates website, which published daily updates on EPA’s response to the cleanup.”’® Also
included are resident reactions, news stories, and important events that characterized the
reception of EPA and relevant authorities” work. Unless otherwise noted, information is from the
EPA’s Operational Updates site.

February 3rd, 2023: The derailment occurs at 8:54pm, creating 600 feet of wreckage. A fire
breaks out, likely due to butyl acrylate released from a punctured tanker. 5 derailed cars carry
vinyl chloride, four of which are exposed to the fires. Residents within 1 mile of the derailment
were asked to shelter in place at 9:53pm and to evacuate at 11pm.*"’

February 4th: the EPA launches its response to the derailment, deploying air monitoring
stations in 12 locations surrounding the site. The first operational update clearly states that the
odor threshold for butyl acrylate is .035 ppm while volatile organic compound (VOC) screening
levels used for the incident were .1ppm. Contractors hired by Norfolk Southern deploy sorbent
booms and underflow dams to restrict water flow in impacted streams under Ohio EPA oversight.

Pressure relief devices on multiple train cars start actuating, suggesting that temperatures within
the cars are increasing. At 6pm, Norfolk Southern and hired contractors call Oxy Vinyls, the
manufacturer of the vinyl chloride on the train, to discuss concerns about polymerization
(spurred by increased heat) in tank cars which could lead to an uncontrolled explosion. Oxy
Vinyls says polymerization would be unlikely and recommends continued monitoring of tank
temperatures.**’

February 5th: EPA notes that low levels of VOCs have been detected at cleanup zones
surrounding the derailment with minimal impacts in other parts of town.

Aeration pumps begin operating at two locations in Sulphur Run and one at its intersection with
Leslie run near the city park, managed by Arcadis, an engineering contractor hired by Norfolk
Southern to manage the cleanup. Arcadis sends a work plan documenting the soil, groundwater,
and surface water cleanup activities to then-on scene coordinator Kurt Kollar of EPA 5 days
later. The report details the locations and rationale behind 3 aeration areas and 20 sparge bars:
“Aeration 1s generally expected to be effective as a way to promote volatilization and dissipation
of butyl acrylate and vinyl chloride.”**!

Oxy Vinyls representatives reach the scene and temperature monitoring of derailed tankers
begins. Oxy Vinyl personnel determine that polymerization is not occurring and share the finding

218 US EPA, “Operational Updates.”

21 National Transportation Safety Board, “Illustrated Digest: Norfolk Southern Railway Derailment and Subsequent
Hazardous Materials Release.”

220 National Transportation Safety Board.

22! Pennington and Artrip, “Remedial Action Work Plan.”
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with hired contractors, who do not communicate it to incident command. Norfolk Southern
communicates to the NTSB that polymerization is, in fact occurring, after receiving a
recommendation to proceed with the vent and burn from hired contractors.?**

At 9pm, the Columbiana County Sheriff’s office issues a warning that those who live within the
evacuation area and refuse to leave will be charged with misconduct in an emergency. If children
are in the home, they could be charged with child endangerment or a first degree misdemeanor.
“We will be enforcing the evacuation zone,” reads the statement. “Please, for your own safety,
remove your families from danger.”**

EPA requests its Airborne Spectral Photometric Environmental Collection Technology
(ASPECT) aircraft fly to East Palestine in order to later collect data on air quality.?**

February 6th: EPA’s air monitoring continues, noting no concerning indicators other than high
levels of particulate matter.

A meeting of 50-100 officials is held in the early afternoon to discuss the vent and burn. Oxy
Vinyls representatives are not invited and do not attend. Norfolk Southern sets the deadline for
the burn at 3pm, allowing the incident commander, the local fire chief, only 13 minutes to decide
if it should be allowed and with only one opinion; the dissenting opinion from Oxy Vinyls was
not communicated. The vent and burn occurs at 4:37pm.

An investigation by the National Transportation Safety Board later finds that Norfolk Southern
and its contractors “continued to assert the necessity of a vent and burn after expert opinion and
available evidence should have led them to re-evaluate their initial conclusions,” and that they
“compromised the integrity of the vent and burn decision by creating unwarranted urgency,” and
by failing to communicate fully with the incident commander.?*

The ASPECT aircraft, having reached Pittsburgh, does not fly over the vent and burn site to
measure air concentrations due to concerns over weather conditions.?*

February 7th: In the aftermath of the vent and burn, EPA posts the following update:
“Residents in the area and tens of miles away may smell odors coming from the site. This is
because the byproducts of the controlled burn have a low odor threshold. This means people may

smell these contaminants at levels much lower than what is considered hazardous.”

The ASPECT aircraft makes a flight over East Palestine. Later whistleblower reports allege EPA
willingly falsified flight records and turned off sensors at crucial intervals, among other

222 National Transportation Safety Board, “Illustrated Digest: Norfolk Southern Railway Derailment and Subsequent
Hazardous Materials Release.”

2 CIiff Pinckard, “Mandatory Evacuation Order Issued for East Palestine, Ohio, Residents over Concerns of
Railroad Tanker Explosion.”

224 “What is EPA’s Response to inaccurate claims about its use of ASPECT?”

225 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release,
East Palestine, Ohio, February 3, 2023, 169.

226 «yWhat is EPA’s Response to inaccurate claims about its use of ASPECT?”
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criticisms of the program.??” EPA opened an internal investigation into the controversy in July of
20242

February 8th: EPA detects elevated levels of VOCs downwind of the fire but says they are
below screening levels. The evacuation order is lifted and residents return to their homes.

“All of the readings we’ve been recording in the community have been at
normal concentrations, normal backgrounds, which you find in almost any
community,” says EPA representative James Justice. Local water supplies are
tested and found to be unimpeded by the derailment. Messaging from the powers
that be to the community is clear: East Palestine is now safe.?*’

Norfolk Southern begins running trains through East Palestine in the evening, spurring anger
from Mayor Trent Conaway who had been told service would not resume until residents were
back in their homes.*" At this point, the soil is still contaminated.

February 10th: EPA sends a notice of general liability to Norfolk Southern, indicating its intent
to hold the company liable for costs incurred in the cleanup thus far and future management of
the response.

Evacuated residents begin to return to their homes. Norfolk Southern begins offering residential
air testing appointments, assisted by EPA. These indoor air tests later come under scrutiny by
multiple scientists, including Purdue environmental engineering professor Andrew Whelton.
Whelton points out that the photoionization detectors used in the screening, handheld devices
that monitor air quality, are not able to detect butyl acrylate at levels that may irritate residents.?!

One family who returns home reports rashes and nausea to CNN, noting a smell similar to
“hair-perming solution.” Another parent told the news agency that when their children woke up
on the 10th, “they weren’t themselves. My oldest had a rash on her face. The youngest did too
but not as bad. The 2-year-old was holding her eye and complaining that her eye was hurting.
She was very lethargic.”**

February 11th: Indoor air monitoring continues, with 210 homes screened by the evening.
Contractors hired by Norfolk Southern go door-to-door to let residents know their drinking water

may be contaminated. Local businesses report financial concerns given the five days of lost
business and costs needed to clean storefronts of chemical odors.?*

227 “Whistleblower: EPA Failed to Deploy Critical Airborne Technology...”

228 “Evaluation of EPA Policies, Procedures, and Processes for ASPECT...”

229 Sutton, “Evacuation Order Lifted for Residents near Where Train Derailed Carrying Hazardous Chemicals.”

30 “Columbiana County Officials Hold Train Derailment Update | Wkyc.Com.”

31 Goodman, “People in East Palestine Were Told Their Homes Were Clear of Toxins Last Year. That Might Not
Have Been the Case.”

232 “East Palestine Residents Worry Rashes, Headaches and Other Symptoms May Be Tied to Chemicals from Train
Crash | CNN.”

33 Financial Ramifications of East Palestine Train Derailment; EPA Holds Norfolk Southern Responsible.
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February 12th: EPA posts a document authored by Norfolk Southern describing the contents of
each car that derailed and its current status.

February 13th: Local schools reopen.”* EPA finishes screening 396 homes with 100 left to test.

February 14th: By this time, a group of residents organize and begin conducting their own
qualitative analyses of creeks impacted by the derailment. Dubbed the “Creek Rangers,” they
wade through local waterways and stir up sediment, noting where sheen is produced (and,
according to their logic, where derailment chemicals lie). Christina Siceloff, EP resident, enters
Leslie Run for the first time. She remembers that the creeks smelled of chemicals and attributed
it to aeration nearby.

Pennsylvania Governor Josh Shapiro authors a letter to Norfolk Southern CEO Alan Shaw,
accusing the company of “prioritizing an accelerated and arbitrary timeline” and that they
“injected unnecessary confusion and created confusion in the process,” of the vent and burn.**’

The state of Ohio holds a press conference that communicates the following, among other

information:**

- The director of the Ohio Department of Health states that odor detection levels are well
below levels of unsafe exposure and explains how common VOCs are. He explains that
the testing suggested that the air “pretty much looked like it did before this ever
happened,” and therefore the evacuation order was lifted. [30:20].

- Kurt Kollar of EPA states that stream cleanup techniques are “tried and true methods,”

highlighting aeration. [23:00]

February 15th: EPA begins sampling local drinking water wells. Norfolk Southern brings in
bottled water to distribute to impacted families. Governor DeWine releases a statement declaring
the municipal water safe to consume.*’

An FAQ document posted to Ohio Emergency Management’s website responds to concerns of

residents returning home:**®

“Q: What symptoms might I experience from chemical exposure? A:
Breathing certain chemicals can make you dizzy, nauseous, or sleepy, and/or may
cause a headache. In addition, some chemicals can also be slightly irritating to the
eyes and respiratory tract causing a cough or shortness of breath. You may have
breathed in chemicals and smoke during the fire and/or you may be sensitive to
the smell of low-level air contaminants that remain. If you have symptoms, please
contact your healthcare provider or go to the emergency department.

24 “Timeline of the East Palestine, Ohio Train Derailment | CNN.”

33 “Governor Josh Shapiro Lays Out Serious Concerns Regarding Norfolk Southern’s Inc.”
B WATCH.

27 “East Palestine Water Quality Update | Governor Mike DeWine.”

28 “Information & Resources | Emergency Management Agency.”
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Q: Is the smell in the area normal? A: Yes. Residents may still smell odors
from the site of the derailment. Even though you may smell the chemicals in the
air, it does not mean they exist at unsafe levels. Air quality levels are still being
monitored by the U.S. EPA 24 hours a day which has not detected any levels of
concern. People who are sensitive to smells may experience headaches or
nausea.”

Town officials hold a town meeting in the local high school gym for residents to ask
questions of Norfolk Southern regarding the derailment. No representatives of Norfolk Southern
attend the meeting. According to a CNN report, “residents questioned how safe their village is,
the validity of air and water tests, and how the potential long-term health effects will be
monitored in the community.”*The town hall is filled with members of the press. Residents clap
for and shout out in favor of others who express frustration towards local officials or EPA
representatives.”*® One asks “Where’s Pete Buttigeg? Where’s he at?”*"!

February 16th: EPA Administrator Michael Regan arrives in East Palestine. Alan Shaw, CEO
of Norfolk Southern, authors a short letter assuring residents that Norfolk Southern does, in fact,
“hear you.” The tangible promises made are:

Crews are cleaning the site thoroughly, responsibly, and safely. Our Family
Assistance Center is helping community members meet immediate needs.
Together with local health officials, we have implemented a comprehensive
testing program to ensure the safety of East Palestine's water, air, and soil. And
we have established a $1 million community support fund as a down payment on
our commitment to help rebuild...we will not let you down.**

Senator Joe Manchin (D-WV) calls the delay in federal response “unacceptable.”® Governor
DeWine asks the Centers for Disease Control and Prevention to send immediate assistance in the
form of doctors who will be able to evaluate residents’ growing health complaints.**

February 18th: EPA establishes a containment area in a section of Sulphur Run that diverts
water from upstream in order to avoid excess contamination of the water body. This ends any
additional contamination speculated to be flowing into the creek.

Ohio senators Sherrod Brown (D) and J.D. Vance (R) send a letter to EPA asking the agency to
monitor for dioxins in their testing.**

February 21st: the state opens up a health clinic in response to growing concerns from residents
over health effects they attribute to the derailment and subsequent vent and burn.*¢

239 «“Anxious Residents Pack Meeting to Express Doubts about Safety after Ohio Train Derailment | CNN.”

0 Fast Palestine OH Town Meeting on Derailment Part 1.

2 political Fallout, ABC

242 “Alan Shaw.”

3 News, “Political Fallout over Federal Response to Ohio Train Derailment.”

24 “Timeline of the East Palestine, Ohio Train Derailment | CNN.”

245 “Senators Sherrod Brown, JD Vance Calling for Ohio EPA, US EPA to Monitor East Palestine for Dioxins.”
246 “Timeline of the East Palestine, Ohio Train Derailment | CNN.”
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Air-knifing begins in Sulphur Run.**’ EPA issues an order to Norfolk Southern holding the
company responsible for conducting all future cleanup actions, marking the transition from
emergency response to long-term remediation.

EPA Administrator Regan, Governor DeWine, Representative Bill Johnson (R-Marietta), and
First Lady Fran DeWine drink the tap water of multiple homes throughout town. “That’s good,”
said Regan, of one household’s water.***

February 22nd: EPA notes plans to establish a “unified command structure,” which aims to
coordinate the multiple agencies involved in the response: EPA, Ohio EPA, Norfolk Southern,
FEMA, HHS, Ohio EMA, and PA DEP. The earliest detailed graphic notating the structure is
dated March 7th and has Mark Durno as the top name for “Community Engagement / JIC
Coordination.”

Then-former President Donald Trump visits East Palestine. His visit returns the village into
national headlines and incorporates it as a political tool for criticizing the Biden-Harris
administration. Making stops at multiple establishments throughout town, Trump reminds
residents that “If they don’t come back and give you the treatment that you need, we will come
back.” He criticizes President Biden for not visiting the town.**’

February 23rd: The Biden-Harris administration announces that teams of federal responders
will be conducting door-to-door outreach to provide support to residents of East Palestine. EPA
establishes a hotline to provide a myriad of services, including guidance regarding testing data
and cleanup schedules.

Transportation secretary Pete Buttigeg visits East Palestine for the first time, a day after
President Trump pointed out his absence (“he should have been here a long time ago”).**’

Scott Smith, business owner and scientist, makes the following tweet: “Testing at
@MillerBoss1209 House in #EastPalestine today. You can't find what you don't look for! We are
testing for dioxins, vinyl chloride, & other chemicals with much more to follow!” He tags Tucker
Carlson, Fox News, and many others.>'

An internal EPA email to Region 5 Administrator Debra Shore notes his presence and a
screenshot of the tweet: “FYI ... Bob or I can fill you in on how Scott Smith involved himself in
the Flint response ... at the time, he was somehow associated with Mark Ruffalo.”*

February 24th: Erin Brokovich holds a town hall meeting in the East Palestine High School
gym with a team of lawyers.*>

27 CTEH, LLC, “CTEH Air Knifing and Testing Data Summary.”

248 Trombly, “Ohio Gov. Mike DeWine, Others Make Home Visits in East Palestine, Drink Tap Water.”

24 Bradner, “Trump Visits Ohio Train Derailment Site in Effort to Highlight Biden’s Absence | CNN Politics.”
230 Watson and Quinn, “Buttigieg Visits East Palestine, Ohio, as Probe of Train Derailment Continues.”

51 Scott C. Smith [@WaterWarriorOne], “Testing at @MillerBoss1209 House in #EastPalestine Today.”

32 <EPTD FOIA 2354 GAP FINAL RELEASE,” 1.

253 “WATCH LIVE.”
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February 28th: EPA sets up a welcome center on North Market St as a “one-stop shop for
information regarding the federal government’s ongoing response efforts to the train derailment,”
open from 8am to 8pm each day. The converted yoga studio is where Mark Durno walks
residents through data and cleanup operations throughout the cleanup timeline.

March 1st: EPA administrator Michael Regan issues a statement warning residents about
playing in the creeks: “As a father, I would not advise anybody, adult or child, play in the creeks
or stream. What we've said is the drinking water has been tested.”***

March 2nd: EPA responds to residents’ requests for dioxin testing:

“EPA will require Norfolk Southern to sample directly for dioxins under our
oversight, and we will direct the company to conduct immediate clean up if
contaminants from the derailment are found at levels that jeopardize people’s
health. EPA has, and will continue to, sample for “indicator chemicals,” which
based on test results to date, suggest a low probability for release of dioxins from
this incident.”

Erin Brokovich holds a second town hall in East Palestine educating residents about how to hold
Norfolk Southern accountable for the spill and cleanup.*

March 3rd: EPA approves Norfolk Southern’s plans to excavate contaminated soil from
underneath tracks at the derailment site. Work begins in the morning. EPA writes that “while we
do not anticipate exceedances of levels of health concern, we do expect the potential for
increased odors.” Norfolk Southern agrees to provide financial assistance to any residents within
a one mile radius of the site who need it for temporary lodging, travel, or food. EPA sets up
around-the-clock air monitoring during the process.

Mark Durno, in a later interview, noted this as a precarious event - EPA knew there was a high
likelihood of heavy chemical volatilization once the tracks were lifted and knew there was a risk
of exposure. Despite authorities’ efforts to mitigate exposure and provide financial assistance in
the process, residents later expressed that it was a serious moment of lost trust - laying tracks
over, in their opinion, still contaminated soil.

For the first time, signs are posted at local waterways warning residents to keep out.>*

A dam at the confluence of Sulphur and Leslie Runs overflows. According to the Governor’s
office, the dam did not fail but was “modified to allow water overflow” by a contractor,” given
the heavy rain, and no visible pollution was released into the lower stream.”” Randy Dehaven
documents the breached dam the day after.

234 “EPA Director Advises East Palestine Children to Stay out of Creeks, Streams amid Ohio Train Derailment
Fallout | Fox News.”

25 WATCH | Erin Brockovich Holds Second Town Hall Meeting in East Palestine.

256 “Bast Palestine Update - 3/3/23 | Emergency Management Agency.”

27 “East Palestine Update - 3/4/23.”
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March 4th: Governor DeWine’s office releases the results of health assessment surveys
conducted in the aftermath of the derailment. According to a CNN report on the release, “The
most common symptom among the nearly 170 people observed by a doctor was headache — 74%
of the respondents. Sixty-four percent of respondents reported anxiety, 61% reported coughing,
58% reported fatigue/tiredness and 52% reported irritation/pain/burning of skin.” >

March 6th: OSHA opens an investigation into reports that CDC workers became sick while
performing duties in East Palestine. No citations are issued.**’

March 8th: EPA approves Norfolk Southern’s soil testing plans, with special focus on testing
agricultural areas affected by the plume from the vent and burn.

March 9th: A press release from the State of Ohio estimates that derailment chemicals killed
over 38,000 minnows and 5,500 “other aquatic life” - ex. fish, macroinvertebrates, and
amphibians.*®

In a hearing held by the Senate’s Environmental and Public Works Committee, Norfolk Southern
CEO Alan Shaw says in testimony that "I believe that the air is safe. I believe that the water is
safe. There are hundreds of tests, there are millions of data points, and they all point to the same
thing.”?¢",

March 10th: Erin Brokovich shares health concerns regarding East Palestine publicly on
WBUR, a Boston area public radio station. She describes symptoms of residents and says “I’ve
just never seen such a sad mismanaged situation in my entire career,” she reported. “They’re
aerating the water because the chemicals are in the water, now they’re throwing it up in the air,”
she says, and accuses Norfolk Southern of controlling the cleanup. “You have to be your own
eyes and ears.”*?

March 14th: An Ohio EMA daily update states that underground culverts in Sulphur Run are
being cleaned by pressurized washing. “The process removes contaminated sediment in the
culverts that is contributing to indoor air odors in some area homes and businesses,” it says.**

March 18th: Scott Smith has begun sharing his findings from testing with media outlets,
prompting emails to the EPA such as:

“Scott ¢ Smith is testing the water and soil and finding dioxins which is like agent
orange. Kids are sick with nose bleeds and headaches. These families need help!

2% Caldwell, “East Palestine Survey Reveals Residents Experienced Headaches and Anxiety after Train
Derailment.”

239 “Department of Labor, Norfolk Southern Corp., Teamsters’ Railway Union Enter Agreement to Enhance Safety
at East Palestine, Ohio, Derailment Site | Occupational Safety and Health Administration.”

260 “East Palestine Update - 3/9/23 | Governor Mike DeWine.”

261 «CDC Team Studying Health Impacts of East Palestine Train Derailment Fell IIl during Investigation - CBS
Pittsburgh.”

262 «“Activist Erin Brokovich Shares Health Concerns She Saw in East Palestine since Train Derailment.”

263 “Bast Palestine Update - 3/14/23.”
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Don't cover it up. If it's safe, go live there! I live in Cleveland but my heart goes
out to them.”?%*

March 31st: An article published by CBS news detailed CDC workers that exhibited “sore
throats, headaches, coughing and nausea,” while conducting data collection in town. These
symptoms are similar to those of affected residents.?®

April 4th: An operational update states that:

Stream contaminant mitigation and water quality improvement efforts in Sulphur
Run and Leslie Run are nearing completion. Air sparging has been an important
part of this process, which involves putting air into the water so that oxygen, as
well as microbes, are able to break down chemicals, specifically acrylates and
glycols, in the sediment. Ohio EPA’s website has an interactive map with
sampling results that shows the effectiveness of this technique and surface water
quality continues to improve. Along with containment and vacuuming/removing
water from the stream, this is a standard technique for emergency response to
eliminate contaminants from water.

May 16th: Ohio EPA holds a information session regarding surface water cleanup, explaining
methods of quantifying stream quality. Bill Zewisky presents historical data, current sampling
methods, and makes it clear that OEPA is not conducting any of the work related to surface water
quality - third party labs and contractors, paid for by Norfolk Southern are. A resident asks “How
do you want us to take these results seriously when you’re letting the person that did this be the
ones who test it?”2

August 8th: After investigating SPSI, CTEH, and HEPACO, OSHA issues a citation to SPSI for
“inadequate control of the site and decontamination area.”*’

October 18th: An operational update states EPA has ordered Norfolk Southern to investigate
chemical sheens created when creek sediment is agitated. This leads to “sheen assessments”
where workers disturb sediment in creeks and rank the produced sheen qualitatively. This work
begins on Nov. 3rd, 2023.

264 “EPTD FOIA 2354 GAP FINAL RELEASE,” 6.

265 “CDC Team Studying Health Impacts of East Palestine Train Derailment Fell Il during Investigation - CBS
Pittsburgh.”

266 Information Session, pt. 24:00.

267 “Department of Labor, Norfolk Southern Corp., Teamsters’ Railway Union Enter Agreement to Enhance Safety
at East Palestine, Ohio, Derailment Site | Occupational Safety and Health Administration.”
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Name Location / Medium Aftiliation Date
Prof. Amanda Giang  Zoom University of British 3/5/24
Columbia
Prof. Andrew Zoom Purdue University 3/28/24
Whelton
Mark Durno Phone call EPA Region 5 7/12/24
George Thompson Zoom Independent Toxicologist 8/29/24
Christopher Phone call Northern Regional Manager, 9/10/24
Hunsicker Environmental Operations at
Norfolk Southern
Mark Durno Phone call EPA Region 5 9/23/24
Myron Lard Zoom Louisiana State University 10/1/24
Rebecca Kiger Zoom Independent photojournalist 10/15/24
Alejandro de la Garza Zoom Former Time Journalist 10/15/24
Prof. Weihsueh Chiu  Zoom Texas A&M University 10/17/24
Anonymous Phone call Government Accountability 10/18/24
whistleblower Project
Various conversations In East Palestine 10/20/24
with residents
Christina Siceloff Phone call 10/20/24
Mark Durno In person tour, lunch EPA Region 5 10/21/24
Christina Siceloff, Krissy Hylton’s house 10/21/24
Krissy Hylton, and and Sulphur Run
Tammy Tsai
Anonymous 10/30/24

whistleblower



Glenn Rice

Stephen Lester

Christina Siceloff
Scott Smith

Mark Durno

Phone call

Phone call

Phone call
Zoom

Phone call

EPA

Former NY Health Dept.
Technical Advisor during
Love Canal disaster

Independent scientist

EPA Region 5
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11/1/24

11/20/24

12/10/24
1/28/25
2/13/25
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All values are from EPA’s Comptox Dashboard®®® unless otherwise noted. Footnotes are in numbers, one space removed from

the value.

Reaction Half Lives (hrs)

. Melting Vapor e Henry’s Law
. Molar Mass Density . Solubility
Chemical Name — CASNo. o)) (g/ml) ~ Point(deg  Pressure (mobml)  _orsant Air Water | Sediment | Biodegradation | LOZ(Kw) K
C) (mmHg) (Pam’ /mol)

Vinyl Chloride 75-01-4 62.5 981 -155 2.98e3 9.23e-2 2816.835 82 N/A N/A 173.76 1.6 22.9
n-Butyl Acrylate 141-32-2 128.171 906 -64.2 5.45 1.56e-2 38.5035 g 270 26400 > N/A 112 2.38 43.7
2-Ethylhexyl 103-11-7 184.279 .878 -90 178 5.46e-4 25.433 927 N/A N/A 123.12 5.24 363
Acrylate
2-Butoxyethanol 111-76-2 118.176 911 -76.7 .880 3.07 16212 3.28-32.8 7-28 days *” N/A 107.28 830 67.6

Half-life values listed as N/A were not available. Biodegradation half lives were used for sediment compartments and missing water

half lives. It is not believed that missing biodegradation values were an impactful source of uncertainty.

268 “CompTox Chemicals Dashboard.”

269 Agency for Toxic Substances and Disease Registry, “Toxicological Profile for Vinyl Chloride,” 147.

210 Arkema, Inc, “Butyl Acrylate Safety Data Sheet,” 11.

211 Agency for Toxic Substances and Disease Registry, “Toxicological Profile for Vinyl Chloride,” 7.
272 Institute for Health and Consumer Protection, “European Union Assessment Report: 2-Ethylhexyl Acrylate,” 22.

13 Agency for Toxic Substances and Disease Registry, “2-Butoxyethanol and 2-Butoxyethanol Acetat,” 300.



CTEH Screening Level Employed*™
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. Odor Amount
Chemical Name CAS No. Govt. PELs. o Rewsoning threshold Released (Ibs)”™
Vv
Vinyl Chloride 75-01-4 OSHA PEL: 1ppm ¥’ 0.5 ppm ATSDR Acute EMEG 10 ppm 7 887400
NIOSH REL, adjusted
for 24-hour exposure,
n-Butyl Acrylate 141-32-2 NIOSH REL: 10ppm *® 0.33 ppm adjusted for sensitive 0.00029 —0.101 ppm 27 194300
populations with a
factor of 10
No official standard. OSHA TWA, adjusted .
CTEH report refers to for 24-hour exposure, No testing data
2-Ethylhexyl Acrylate 103-11-7 . 0.83 ppm adjusted for sensitive available, according to 205900 (“Partial load”)
level not available from . .
populations with a NTSB data sheet.
other sources
factor of 10
2-Butoxyethanol 111-76-2 OSHA PEL, 50ppm N/A N/A .1-.48ppm ! 185750

2 CTEH, LLC, “AIR SAMPLING AND ANALYSIS PLAN (SAP),” 79.

275 National Transportation Safety Board, “Norfolk Southern Railway Derailment and Hazardous Materials Release, East Palestine, Ohio, February 3, 2023,” 52.
276 “YINYL CHLORIDE (CHLOROETHYLENE) | Occupational Safety and Health Administration.”

277 PubChem, “Vinyl Chloride.”

28 Dotson et al., “Immediately Dangerous to Life or Health (IDLH) Value Profile: N-Butyl Acrylate,” 2.

2 Callahan, “Performance Assessment for the Monitoring of Butyl Acrylate and Vinyl Chloride in Air Using Honeywell PIDs,” 12.

20 «2_.BUTOXYETHANOL | Occupational Safety and Health Administration.”

81 «2_Butoxyethanol and 2-Butoxyethanol Acetate | ToxFAQs™ | ATSDR.”
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Appendix D: Code for Chapter Four



https://colab.research.google.com/drive/1YihGLFlhUdQqQ8jPFFmeFKX_djkQobiX?usp=sharing
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