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IMPACTS OF PLASTIC PRODUCTION AND DIS-
POSAL ON ENVIRONMENTAL JUSTICE COM-
MUNITIES

THURSDAY, JUNE 15, 2023

U.S. SENATE,
COMMITTEE ON ENVIRONMENT AND PUBLIC WORKS,
SUBCOMMITTEE ON CHEMICAL SAFETY, WASTE MANAGEMENT,
ENVIRONMENTAL JUSTICE, AND REGULATORY OVERSIGHT,
Washington, DC.

The subcommittee met, pursuant to notice, at 10 a.m. in room
406, Dirksen Senate Office Building, Hon. Jeff Merkley (chairman
of the subcommittee) presiding.

Present: Senators Merkley, Mullin, Carper, Whitehouse, Markey,
Boozman, Sullivan.

OPENING STATEMENT OF HON. JEFF MERKLEY,
U.S. SENATOR FROM THE STATE OF OREGON

Senator MERKLEY. Welcome to the second in a series of hearings
in the Chemical Safety, Waste Management, Environmental Jus-
tice and Regulatory Oversight Subcommittee on the Environmental
and Public Health Dangers Involved in the Production, Use, and
Disposal of Plastics.

I appreciate the support of Senator Carper and Ranking Member
Capito for this set of hearings exploring these issues.

In our first hearing, we established that plastic has some unique
and amazing properties. There are a lot of specialized applications
where these may be important, and sometimes essential. The ma-
jority of plastic is single use plastic. There are significant chal-
lenges or harms caused by plastics to human health, to ecosystems,
and to the environment.

Today we are going to hear from people who are impacted the
most by plastic, those who live next to facilities where plastic is
made, and facilities where it is disposed of, often by burning. The
goal is to better understand why plastic facilities are clumped to-
gether and the effect that they are having.

We cannot tell the story of plastics without mentioning Cancer
Alley in Louisiana. Cancer Alley is an 85-mile section covering 11
parishes along the Mississippi River between New Orleans and
Baton Rouge that has high levels of toxic pollution. It accounts for
some 25 percent of the Nation’s petrochemical production and has
the largest concentration of chemical plants in the western hemi-
sphere.
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The existence of 15 petrochemical plants in agricultural areas of
Cancer Alley is the legacy of slavery. What was once plantations
where enslaved Black Americans raised sugar cane has been re-
placed by petrochemical facilities. The free towns established when
recently freed Black Americans lived as sharecroppers now sit right
next door to these plants.

The State is not only not protecting them, it may in fact be dis-
criminating. I quote from a letter that EPA sent to Louisiana’s De-
partment of Environmental Quality, LDEQ, “EPA has significant
concerns that Black residents and school children living and/or at-
tending school near the Denka facility have been subjected to dis-
crimination through LDEQ’s actions and inactions in the imple-
mentation of its air pollution control permit program.”

Where does this plastic go when we are done with it? Too often,
it goes to the municipal solid waste incinerators, where it is burned
with air pollution emissions comparable to fossil fuel power plants.
The burning of plastics releases toxic gases like dioxins, furans,
mercury, polychlorinated biphenyls, and it causes a significant
range of health maladies.

It is no surprise that 79 percent of the 73 incinerators in the U.S.
are located in low-income communities or communities of color. Of
these facilities, 48 incinerators are located in communities where
more than 25 percent of the population is below the Federal pov-
erty level. Policies that Congress included in the debt ceiling bill
weakened the National Environmental Policy Act that will make it
more difficult for overburdened front-line communities to protect
themselves.

There is a lot of talk about jobs, so let’s get some statistics on
that. The cities and communities historically dominated by petro-
chemical production are overwhelmingly poor, and building petro-
chemical facilities does not lead to significant job benefits or eco-
nomic prosperity for the surrounding communities.

Port Arthur is home to the Nation’s largest oil refinery operation,
but it has an unemployment rate twice as high as Texas’ average.
Port Arthur ranks as Texas’ poorest city with a poverty rate of 27.2
{))1ercent, double the Texas average of 14.2 percent, or almost dou-

e.

A study by San Gabriel in Louisiana found that just 9 percent
of full-time industry jobs were held by local citizens, in spite of the
town having an annual per capita income of just $15,000, a third
below the State average and half the national average.

Whether it is intentional discrimination or because of lack of
qualifications for the work, the result is the same: the burden of
these facilities are placed on communities that receive little to none
of the benefits and receive all of the pollution. The jobs that are
available come with the risk of serious health impacts. Workers
producing plastic are at increased risk of leukemia, lymphoma, he-
patic angiosarcoma, brain cancer, breast cancer, mesothelioma,
neurotoxic injury and decreased fertility. Workers producing plastic
textiles die of bladder cancer, lung cancer, mesothelioma, and inter-
stitial lung disease at increased rates.

The Occupational Safety and Health Administration, known as
OSHA, is tasked with ensuring protection for all workers. OSHA
has a disclaimer on its website that it “recognizes that many of its
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permissible exposure limits, PELs, are outdated and inadequate to
protect workers’ health.”

In Louisiana, local communities often have not even received the
benefits of the tax revenue from these facilities. The State’s indus-
trial tax exemption program, ITEP, exempts major industrial facili-
ties in Louisiana from most property taxes for up to a decade. ITEP
cost local taxing bodies $1.48 billion in foregone taxes in 2018. That
is 33 percent of property taxes collected by the State.

This is an issue of justice. That is why it is so important that
are having the hearing. I look forward to hearing the insights that
each of you bring from your lived experience.

With that, let me turn to opening comments from our co-leader
of the committee, Ranking Member Mullin.

OPENING STATEMENT OF HON. MARKWAYNE MULLIN,
U.S. SENATOR FROM THE STATE OF OKLAHOMA

Senator MULLIN. Thank you, Mr. Chairman.

As we discuss plastics, we got to talk about reality, too. I have
a statement that I do want to read. I do want to say that I think
understanding the plastics that we have, the reliability that plas-
tics bring and the amount of technology that we use plastics in
would say that everybody in this committee thinks this is an im-
portant topic.

I do want to point out that the reason why we are not having
a lot of people here is because we have a lot of committees going
on. In fact, we have a markup happening in another committee
that I currently sit on. If it wasn’t for so many different hearings
going on, I think there would be a lot more people here, which we
appreciate all the witnesses that are here and the people in the au-
dience. I think we can all agree this is something we got to pay
attention to but how do we do it without making us more reliant
on other countries, how do we do this without limiting the ability
for us to continue moving forward and society as a whole.

Everybody here relies on plastics. Everybody here has plastics ei-
ther on your feet, on your clothes right now. Everybody here that
has a cell phone has plastic. Everybody that was driven here by ei-
ther a Metro or by vehicle relies on plastics. Every electric vehicle
out there cannot be produced without plastics. Everyone that goes
to bed and wakes up in the morning and takes a shower and dries
off with a towel relies on plastics. Everybody that goes grocery
shopping and buys your food relies on plastics.

It is not as though we can just limit, it is just how can we do
it better. We got to have the open conversation where we are talk-
ing about this, Chairman, is how can we do it better. I will point
this out also in my opening statement, I do not believe we have a
plastic problem, we have a recycling problem. We have to learn
how to make recycling valuable where it allows us to be able to use
that as a value base.

If we ignore that issue, guys, then you are ignoring the reality.
What is going to replace plastics? Someone has a solution for that,
then we would probably already be there. There is not.

I would like to first start by thanking our witnesses here today
for attending this subcommittee hearing, including Mr. Kevin Sun-
day and Ms. Donna Jackson. Today’s hearing highlights an original
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novel idea called environmental justice that has been transformed
away from its original intent of helping poor and marginalized com-
munities with specific needs into a social movement Democrats
have taken over to push progressive policies forward under the dis-
guise of social and racial equality.

I think all of us in this community can agree to this, everyone
deserves clean air and water and access to reliable energy sources
that will help create a cleaner, healthier and safer future. What is
missing from the discussion is that critical role the U.S. plays in
manufacturing essential plastics, materials that are used in med-
ical applications, helps deliver our clean water, can not get water
delivered to you without plastic piping, and keeps our food fresh.

Some witnesses today might make statements that plastics are
harmful to your health, but they ignore the fact that plastics are
already heavily regulated in the U.S. and have to go through in-
tense, rigorous standards guided by science to be used in applica-
tions especially when it comes in contact with your food and your
medicine. When it comes to facilitating siting for these companies,
they are not just investing in the buildings or the land, they are
investing in the communities by providing jobs, health care plans,
economic growth in the surrounding area. These benefits provide—
you guys are welcome to be here, but whoever keeps interrupting
us, they either need to behave or they need to be removed, Chair-
man.

Senator MERKLEY. I hold a lot of town halls in Oregon, and I do
so in every county. We have what we call the Oregon way, which
is listen thoughtfully and if you passionately disagree, still be very
respectful of the person speaking. That includes members of the
panel, of the Senate, and that includes those who are testifying. I
really appreciate you all being here, because these are really im-
portant issues that have been totally under-examined by Congress.
Again, please do be respectful. If you feel like you need to say
something, go out in the hall and say it and then come back in.
Thanks.

Senator MULLIN. I want to reiterate this. I enjoy the passion,
passion is what drives this Country, guys. Respect is also there. I
raise our kids on four things, honesty, hard work, respectful, and
being responsible. I promise you I will respect you. That respect
needs to be returned two ways.

When it comes to facilitating siting for these companies, I am
going to restart this, they are not just investing in our buildings,
they are investing in buildings or the land, they are investing in
our communities by providing jobs, health care plans, economic
growth in the surrounding areas. These benefits provide a wide-
spread opportunity for access and stability to rural States like
Oklahoma.

These are not short-term investments, either. It is in the manu-
facturing company’s interest to ensure good relationships with the
communities around them, not only because it is the right thing to
do, but it is because the labor pool is likely from within the very
community that they work in.

Something I want to make clear, it is that we do not have a plas-
tic problem, we have a recycling handling problem. Instead of halt-
ing infrastructure projects or manufacturing development that re-
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sults in U.S. job loss and more reliance on countries like China to
produce critical material needed for modern life, why would we not
refocus in improving recycling?

As I mentioned in our previous Plastics subcommittee hearing,
recycling means plastics that get re-used, which is most productive
through innovative technologies like advanced recycling. If we op-
pose a science-based solution that makes it possible to capture and
re-use large volumes of used plastics that is currently going
unrecycled, do we really care about plastic waste?

Thank you, Mr. Chairman. I yield back.

Senator MERKLEY. Thank you. Now we are going to turn to our
witnesses. I am so appreciative that you all are bringing your
knowledge and your lived experience to bear.

We are going to hear first from Angelle Bradford, who is cur-
rently a doctoral student in physiology and medicine at Tulane
University School of Medicine. Ms. Bradford also serves as a volun-
teer of Sierra Club’s Delta Chapter.

Ms. Bradford, please proceed.

STATEMENT OF ANGELLE BRADFORD, PH.D. STUDENT IN CAR-
DIOLOGY, TULANE SCHOOL OF MEDICINE, VOLUNTEER
CHAPTER SECRETARY, SIERRA CLUB, DELTA CHAPTER, NEW
ORLEANS, LOUISIANA

Ms. BRADFORD. Thank you so much. Good morning. Thank you,
Chairman Merkley and Ranking Member Mullin. I appreciate the
invitation to speak today.

My name is Angelle Bradford. As you said before, I am a volun-
teer at the Delta Chapter of the Sierra Club and also a doctoral
candidate earning my degree in cardiovascular physiology.

I love my life in south Louisiana, as my family has been in south
Louisiana and Mississippi for generations, though it is a com-
plicated life where basic human rights are always being challenged.
We can do better. When I look out across Lake Pontchartrain near
New Orleans or the Atchafalaya Basin, I am affirmed that we must
do better.

Unfortunately, after decades of inaction, the climate crisis is fully
evident in Louisiana. Our spring and summer nights and after-
noons are getting hotter and more humid, which makes it harder
to cool off at nighttime. I split my time between Baton Rouge and
New Orleans, and it is only in recent years that Baton Rouge
reached air quality attainment per Federal standards. We still
struggle with an F rating by the American Lung Association, how-
ever, as recently as 2019, due to petrochemical plants and other
emissions producing ozone that combine with increased tempera-
tures. I experience frequent headaches and migraines and asthma
attacks on those poor air quality days.

Our region has had many major hurricanes in the past years.
There is no national insurance market prepared to serve as a safe-
ty net for any of us in this Nation. I would like to own a home and
have a family soon. I am just not sure how responsible this is right
now.

When it comes to my work as a biomedical researcher, weeks to
months can be lost to a hurricane that quickly strengthens over-
night and leaves me little time to power down my experiments.
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Many of us in south Louisiana know all too well how the assur-
ances made to our communities by energy and utility systems go
out the window when we most need them.

Despite these realities, the same industry most responsible for
knowingly exacerbating climate change, the industry that domi-
nates public policy and politics in my home State of Louisiana is
unleashing yet another catastrophe on this planet, this time in the
form of plastics. In December of just last year, ExxonMobil Baton
Rouge announced plans to double their capacity in polypropylene
plastics, increasing the Gulf Coast capacity to 450,000 metric tons
per year.

Per Defend Our Health’s recent study, PET or polyethylene
terephthalate plastic releases 1,4 dioxane, an industrial solvent
and carcinogen, during production into drinking water. It can dam-
age cells in the liver, kidney and respiratory system.

Their study also spoke to 150 chemicals out of 193 that they
looked at that leach from our plastic bottles into the water or bev-
erage that any one of us is drinking. As we discover chemicals pro-
duced from plastic processes, we recognize their power to damage
organs and cells. Often, any given person does not live next to or
breathe the air of just one plant’s emissions, there may be multiple
plants clustered together.

It has historically been difficult to study the cumulative effects
of polluted air, soil, and water at the same time, particularly be-
cause it is unethical within a lot of contexts to just give people
plastics-derived carcinogens and chemicals and see what happens.
Also, people move and have different exposures and stressors that
complicate understanding of disease processes.

Nonetheless, exposure over time means increased likelihood of
chronic diseases in addition to cancer. When we think about life in
this Country, something we often debate, we need to also think
about the dignity of life we are offering when we are allowing these
companies to carelessly raise our health care costs and poison our
people.

While some folks may see oil and gas on the one hand and plas-
tics on the other as very different issues that require different solu-
tions, I see them as one and the same. That is, the same companies
reaping profits from all ends of the supply chain, from cradle to
grave of their products and of our bodies. I am left to wonder to
which part of the plastics life cycle, to the oil and gas industry, are
we ready to sacrifice our dreams and our lives.

I am no longer willing to offer up my life for any more industries,
and the plastics industry must be stopped with no exceptions.

[The prepared statement of Ms. Bradford follows:]
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Good morning, thank you Chairman Merkley and Ranking Member Mullin. | appreciate
the invitation to speak today. My name is Angelle Bradford. | am a volunteer with the Delta
Chapter of the Sierra Club and also a Doctoral Candidate earning my degree in the areas
of physiology and medicine. | am a Southern girl in every way; | feel like my heart is
always somewhere between New Orleans and Bay St. Louis, as my family has been in
south Louisiana and Mississippi for generations. | love life in South Louisiana, though it
is a complicated life, where basic dignity of life and human rights are always being
challenged. It can be disorienting to juxtapose my life experiences and love for my home
with my state's national rankings which are among the lowest in many quality-of-life
metrics. But | believe we can do better. When | look out across the Pontchartrain or
Atchafalaya Basin, | am affirmed that we must do better.

| am here today to talk with you about what a dear friend of mine calls “the illusion of
separation.” While some folks may see oil and gas on the one hand, and plastics on the
other, as very different issues that require different solutions, | see them as one-and-the
same: that is, the same companies reaping profits from all ends of the supply chain, from
cradle to the grave. | mean that literally, in the sense of their product offerings, and
morbidly, in the sense that it is we — the citizens of my state and this country — whom
they are sacrificing in the process. And I'm left to wonder, to which part of the plastics life
cycle, to the oil and gas industry, are we ready to sacrifice our dreams and desires? To
which part are we ready to give up our health and our lives ? | am no longer willing to
offer up our quality of life for the plastics industry.

Unfortunately, after decades of inaction, time is not on our side. In south Louisiana,
climate change is already here. Our spring and summer nights and afternoons are getting
hotter, which makes it harder to cool off at nighttime and prepare for the next hot day. |
experience frequent migraines and asthma attacks from poor air quality days and beyond
the sheer record number of major hurricanes that hit our state in the last few years, there
is no national insurance market prepared to serve as a safety net for any of us and our
different disasters. It is literally, already becoming unlivable in a state that is already
unstable and a wild card in the Deep South. | would like to own a home and have a family
one day. | am not sure how any of this is even reasonable or possible. When it comes to
my work, | think about how weeks to months can be lost to a hurricane that quickly
strengthens overnight and leaves me little time to prepare myself or power down my active
experiments. . And | think about how much the affordances and assurances our
communities are made around our energy and utility systems go out the window when
we most need them most. Consequently, | am fully in agreement that we need to move
away from integrating these industries and plastics into our everyday lives.

Now, the same industry most responsible for the knowingly exacerbating climate change
— the industry that dominates public policy and politics in my home state — is unleashing
yet another catastrophe on the planet: this time in the form of plastics.

Per Defend Our Health's recent study, PET { polyethylene terephthalate,) plastic releases
1., 4- dioxane during plastics production into drinking water. 1,4-dioxane is a heterocyclic
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ether used as a polar industrial solvent and is released as waste discharges (Kikani, et
al, 2022). Besides being a carcinogen, it can damage cells in the liver, kidney, and
respiratory system, according to the Minnesota Department of Health. Additionally in the
report from Defend Our Health, they spoke to the dangers of ethylene oxide which is a
known human carcinogen responsible for nearly 80% of cancer risk due to hazardous air
pollutants. We talk a lot about cancer, but many diseases, such as kidney failure, lead to
drastically different qualities of life. And as we discover new chemicals, we recognize their
power to damage organs and cells, with more and more studies beginning to help decision
makers and practitioners think through cumulative effects of exposure to these
chemicals. Oftentimes, any given person does not live next to or breathe the air of just
one plant’'s emissions, there may be multiple plants clustered together. And any one of
us exposed to the water and discharges of that plant is also drinking from plastic bottles
or swimming in polluted streams or eating food from soil that has been contaminated. It
has historically been difficult to study the cumulative effects of polluted air, soil, and water
at the same time particularly because it is unethical, within the lab context, to just give
people plastics-derived carcinogens and chemicals and see what happens. But also,
people move and have different exposures and stressors that complicate understanding
of disease processes. But it does not take a rocket scientist or a chemist to have regard
for the fact that risk and exposure over time mean increased likelihood of diseases that
Americans are being diagnosed with each day. When we think about life in this country,
something we often debate, we need to also think about the dignity of life we are offering
when we are allowing these companies to inadvertently raise our healthcare costs and
poison our people.
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Senator MERKLEY. Thank you for your testimony.

We are going to turn now to Sharon Lavigne, the founder of
RISE St. James. Ms. Lavigne has long served as an environmental
justice advocate. I look forward to your statement.

STATEMENT OF SHARON LAVIGNE, FOUNDER, RISE ST. JAMES

Ms. LAVIGNE. Thank you. I would like to thank you for giving me
this opportunity to speak to you today. My name is Sharon
Lavigne, and I am a lifelong resident of St. James, Louisiana. I was
a special education teacher for 38 years at St. James High School.
I retired in 2019 to do this work. This was my high school, the one
that my father, Milton Cayette, Sr., integrated in 1966 when he
was the president of the NAACP’s local chapter.

I am a mother of six and a grandmother of twelve. I live in the
5th district of my parish, which is 85 percent African American. On
one side lies the Mississippi River. On the other lies sugar cane
fields surrounded by petrochemical plants and refineries. It is mak-
ing us sick. We cannot drink the water, plant a garden, or breathe
clean air.

The place I remember being so beautiful and full of life is now
called Cancer Alley, which runs from New Orleans to Baton Rouge.
We call it Death Alley due to the high number of community mem-
bers getting sick and dying from cancer.

In 2016, I was diagnosed with autoimmune hepatitis. In 2019, 1
was diagnosed with aluminum and lead in my body. My fruit trees
no longer produce fruit. Members of my family and community say
that their children have trouble breathing and they are experi-
encing skin rashes, nose bleeds, respiratory ailments, and cancer.

I have lost neighbors on both sides of me to different forms of
cancer. Everyone here either has cancer or knows someone with
cancer. It seems like I am now heading to funerals just about every
week for another neighbor or friend.

In spring of 2018, Governor John Bel Edwards announced the
approval of Formosa Plastics, a $9.4 billion petrochemical facility
to be built two miles from my home. Community members said it
was a done deal.

That did not sit well with me. In the fall of 2018, we formed
RISE St. James, a faith-based organization focusing on protecting
the air, water, and soil of St. James Parish from toxic industrial
pollution.

Formosa Plastics would cover 2,400 acres with its chemical
plants right on top of the former Acadia and Buena Vista slave
plantations. If Formosa is built, it will be a death sentence for St.
James residents. Formosa would double air pollution in my district
and triple our exposure to cancer-causing chemicals like benzene
and ethylene oxide.

We are fighting; we have fought all the approvals given to For-
mosa and stopped them. We must make sure it never gets built.

Many other toxic industries are trying to move in, but we must
stop them. We are not leaving our community. We need industry
to leave. They get tax breaks and we get sickness and death. For
what? All in the name of profit.

These industries are big climate polluters. I survived Hurricane
Ida, but my home didn’t. I watched oil spill out of a holding tank.
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I lived out of a trailer for many months, and I am still working to
recover and rebuild.

President Biden, the EPA, the Army Corps and other agencies
should use the tools they already have to protect us. You, Congress,
could do so much by defending existing laws and passing new laws
to protect communities and stop building petrochemicals and fossil
fuel projects here in St. James and everywhere.

I am here today because we are still not safe. Once again, thank
you for having me.

[The prepared statement of Ms. Lavigne follows:]
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Sharon Lavigne, Founder, Rise St. James
Testimony

“Impacts of Plastic Production and Disposal on Environmental Justice Communities”
U.S. Senate Committee on Environment & Public Works
Subcommittee on Chemical Safety, Waste Management, Environmental Justice, and Regulatory
Oversight
June 15, 2023, 10:00 AM ET
406 Dirksen Senate Office Building

I would like to thank you for giving me this opportunity to speak to you today. My name is
Sharon Lavigne, and I am a lifelong resident of Saint James, Louisiana. I was a special education
teacher for 38 years at St. James High School. 1 retired in 2019. This was my high school and the
one that my father, Milton Cayette, Sr., integrated in 1966 when he was the President of the
NAACP’s local chapter.

I am a mother of six children and grandmother of twelve. I live in the 5th district of my

parish, which is 85% African American. On one side lies the Mississippi River. One the other
lies sugarcane fields surrounded by petrochemical plants and refineries. It is making us sick. We
cannot drink the water, plant a garden, or breathe clean air.

The place I remember being so beautiful and full of life is now called Cancer Alley, which runs
from New Orleans to Baton Rouge. We call it Death Alley due to the high number of community
members getting sick and dying from cancer. In 2016, I was diagnosed with autoimmune
hepatitis. In 2019, 1 was diagnosed with aluminum and lead in my body. My fruit trees no longer
produce fruit. Members of my family and community say that their children have trouble
breathing and they are experiencing skin rashes, nose bleeds, respiratory ailments, and cancer.
P've lost neighbors on both sides of me to different forms of cancer. Everyone here either has
cancer or knows someone with cancer. It seems like I am now heading to funerals just about
every week for another neighbor or friend.

In spring of 2018, Governor John Bel Edwards announced the approval of Formosa Plastics, a
$9.4 billion dollar petrochemical facility to be built two miles from my home. Community
members said it was a done deal. That did not sit well with me. In the fall of 2018, we formed
RISE St. James, a faith-based organization focusing on protecting the air, water, and soil of St.
James Parish from toxic industrial pollution.

Formosa Plastics would cover 2400 acres with its chemical plants right on top of the former
Acadia and Buena Vista slave plantations. If Formosa is built, it will be a death sentence for St.
James residents. Formosa would double air pollution in my district and triple our exposure to
cancer-causing chemicals like benzene and ethylene oxide. We’ve fought all the approvals given
to Formosa and stopped them. We must make sure it never gets built.

Many other toxic industries are trying to move in, but we must stop them. We are not leaving our
community. We need industry to leave. They get tax breaks and we get sickness and death. And
for what? All in the name of profit.
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These industries are big climate polluters. I survived Hurricane Ida, but my home didn’t. 1
watched oil spill out of a holding tank. Ilived out of a trailer for many months, and I'm still
working to recover and rebuild.

President Biden, the EPA, the Army Corps and other agencies should use the tools they already
have to protect us. And you, Congress, could do so much by defending existing laws and passing
new laws to protect communities and stop building petrochemicals and fossil fuel projects here
in Saint James and everywhere.

I am here today because we are still not safe.

Once again, thank you for having me.
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Louisiana has above-average PM 2.5 pollution, compared to the U.S.
(measured from 2000 — 2016).

PM 2.5 Pollution (ug/m’)
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Senator MERKLEY. Thank you very much, Ms. Lavigne. Thank
you for your previous work as a teacher, because education is so
important to the next generation.

Our next witness is Chris Tandazo. Chris Tandazo serves as the
statewide Environmental Justice Organizer with the New Jersey
Environmental Justice Alliance. We are pleased to have you.

STATEMENT OF CHRIS TANDAZO, STATEWIDE ENVIRON-
MENTAL JUSTICE ORGANIZER, NEW JERSEY ENVIRON-
MENTAL JUSTICE ALLIANCE

Mx. TaNDAZO. Good morning, thank you, buenos dias. Thank
you, Senator Merkley, for the invitation to testify this morning.

My name is Chris Tandazo. I use they/them pronouns. I am the
statewide Environmental Justice Organizer for the New Jersey En-
vironmental Justice Alliance, NJEJA.

NJEJA is a 20-year-old statewide environmental justice organi-
zation in New Jersey. We collaborate with grassroots partners to
identify, prevent, reduce, and/or eliminate environmental injustices
in our communities. NJEJA is led and staffed by majority people
of color, who are also members of the communities burdened by
polluting facilities and toxic infrastructure.

NJEJA, alongside other environmental justice advocates, collec-
tively advocated for and led the way in the passage of the land-
mark New Jersey Environmental Justice Law, S. 232. The primary
purpose of the EJ law is to require the New Jersey Department of
Environmental Protection to evaluate the environmental and public
health impacts on overburdened communities when reviewing per-
mit applications for certain facilities. NJDEP then has the author-
ity to deny or condition certain permits due to the cumulative im-
pacts of pollution.

The EJ law is a beacon of hope for communities like mine. I im-
migrated from Ecuador to Irvington, New Jersey when I was 15,
where I lived until my late 20’s. Living in Irvington, the presence
of industrial facilities, trucks, and warehouses was and remains a
regular everyday sight, which made me accustomed to living in pol-
lution and seeing this as normal. It was so normalized that I didn’t
think to challenge the presence of industry.

It wasn’t until I had the opportunity to attend graduate school
that I learned about environmental injustice and was then intro-
duced to the grassroots movement that has courageously fought for
the health and safety of our communities. I realized how my life,
my health, and the well-being of my family and my entire commu-
nity had been and continues to be impacted by the presence of toxic
pollutants that are detrimental to human health, to our health.

When I think of plastic waste, I think of the environmental jus-
tice communities at the front-line and backend of the plastic crisis
that have directly and disproportionately experienced the harms of
the entire life cycle of plastics. The plastic crisis starts and is par-
ticularly acute in places like Cancer Alley in Louisiana, like Ms.
Sharon has just mentioned, where the petrochemical industry has
exposed Black communities to high levels of toxins, causing ex-
treme rates of cancer-related illnesses and deaths.
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Some of these toxins come from the fossil fuels used to make
plastic, but industry also adds many unnecessary toxins for color,
rigidity, texture, increasing the toxicity of the plastic and making
it impossible to recycle.

As plastic waste generation increases, so does the need to dispose
of it. At this stage, the plastic crisis arrives at my front door in
New Jersey. New Jersey is home to three incinerators. All of these
incinerators are located in low-income communities of color, in
Camden, Rahway, and Newark, where the incinerators burn the
plastic waste from New Jersey, New York City, and many neigh-
boring states, alongside all other types of waste.

Burning waste, specifically plastic waste, creates even more tox-
ins and severely impacts the health of our communities, such as
volatile organic compounds, nitrogen dioxide, sulfur dioxide, and
particulate matter. These toxins are endocrine disruptors, damage
reproductive and neurological systems, and increase the risk of car-
diovascular and respiratory-related illnesses for our communities,
which are already so overburdened by other polluting infrastruc-
ture and socio-economic challenges.

I myself deal with respiratory issues. I am congested most of the
time, and it makes it hard to breathe when I am being active out-
side. Many people close to me have asthma. You know what makes
this even sadder? According to a recent study by Earth Justice,
from 2004 to 2022, New Jersey ratepayers, including myself, have
paid over $60 million in renewable energy credit subsidies to the
incinerators in New Jersey.

I do not know about you, but it does not sit well with me that
our communities, my family, and myself, have been paying the in-
cinerators in New Jersey to pollute us, to sacrifice us to a slow
death.

The current disposal of plastic waste in our communities is a
manifestation of environmental racism present in zoning policies
that allow for the siting of incinerators and petrochemical indus-
tries in communities similar to mine throughout the Country. We
collectively urge this body to take proactive steps toward plastic re-
duction to alleviate the burden our communities face.

Thank you for your time and for asking me to testify today.

[The prepared statement of Mx. Tandazo follows:]
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Good morning everyone. And thank you to Senator Merkiey for the invitation to testify
this morning. My name is Chris tandazo; | use they/them pronouns; I'm the Statewide
Environmental Justice Organizer with the New Jersey Environmental Justice Alliance.

The New Jersey Environmental Justice Alliance, NJEJA for short, is a twenty-year-old statewide
environmental justice organization in New Jersey that works in coalition with grassroots partners
to identify, prevent, reduce, and/or eliminate environmental injustices in our communities.
NJEJA is led and staffed by majority people of color, who are also members of the communities
burdened by polluting facilities and toxic infrastructure.

NJEJA, alongside other environmental justice advocates, collectively advocated for and led the
way in the passage of the landmark New Jersey Environmental Justice Law (8232). The primary
purpose of the EJ law is to require the New Jersey Department of Environmental Protection
(NJDEP) to evaluate the environmental and public health impacts on overburdened
communities when reviewing permit applications for certain facilities. NJDEP has the authority to
deny or condition certain permits due to the cumulative impacts of pollution.

| immigrated to Irvington, NJ, when | was 15, where | lived till my late 20s. Living in
Irvington, the presence of industrial facilities, trucks, and warehouses was and remains
a regular everyday sight, which made me accustomed to living in poliution and seeing
this as “normal.” It was so normalized that | didn’t think to challenge the presence of
these environmental injustices. It wasn’t until | had the opportunity to attend graduate
school that | learned about Environmental Justice and the grassroots movement that
has courageously fought for the health and safety of our communities. | realized how my
life, my health, and the well-being of my family and my entire community had been, and
continue to be, impacted by the presence of toxic pollutants that are detrimental to
human heailth, to our health.

When | think of plastic waste, | think of the environmental justice communities at the
frontline and backend of the plastic crisis that have directly and disproportionately
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experienced the harms of the entire life-cycle of plastics, from the extraction of fossil
fuels for plastic production, to the exposure of toxic chemicals when using plastics, to
the disposal of plastic waste at landfills or incinerators in EJ communities. The plastic
crisis is particularly acute in places like Cancer Alley in Louisiana, where the
petrochemical industry has exposed Black communities to high levels of toxins, causing
extreme rates of cancer-related ilinesses and deaths. Some of these toxins come from
the fossil fuels used to make plastic, but industry also adds many unnecessary toxins
for color, rigidity, texture, etc., increasing the toxicity of the plastic and making it
impossible to recycle. As plastic waste generation increases, so does the need to
dispose of it. At this stage, the plastic crisis arrives at our front door in New Jersey. New
Jersey is home to three incinerators. All of these are located in low-income communities
of color, in Camden, Rahway, and Newark, where the incinerators burn the plastic waste
from New Jersey and many neighboring states, alongside all other types of waste.

Burning waste, especially plastic waste, creates even more toxins that severely impact
the health of our communities, such as volatile organic compounds, nitrogen dioxide,
sulfur dioxide, and particulate matter. These toxins are endocrine disruptors, damage
reproductive and neurological systems, and increase the risk of cardiovascular and
respiratory-related ilinesses for our communities, which are already overburdened by
other polluting infrastructure and socio-economic challenges. Burning trash to generate
a small amount of energy has incredibly high costs, including my health. Additionally, a
recent study by Earth Justice noted that from 2004 to 2022, New Jersey ratepayers
have paid over $60 million in renewable energy credit subsidies to the incinerators in
New Jersey. | don’t know about you, but it does not sit well with me that our
communities, my family, and myself, have been paying the incinerators in New Jersey to
pollute us, to sacrifice us to a slow death.

The current disposal of plastic waste in our communities is a manifestation of
environmental racism present in zoning policies that allow for the siting of incinerators,
waste infrastructure, and petrochemical industries in communities similar to mine
throughout the country. Qur communities have become a disposal site for plastic waste,
a sacrifice zone. We don’t need incinerators, and we can't live with plastics being
burned or disposed of in our backyard. We collectively urge this body to take proactive
steps toward plastic reduction to alleviate the burden our communities face.

Thank you for your time and for asking me to testify today.
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Senator MERKLEY. Thank you very much for bringing your in-
sights from New Jersey.

Our next witness is Kevin Sunday, the Director of Government
Affairs at the Pennsylvania Chamber of Business and Industry.
Mr. Sunday, the microphone is yours.

STATEMENT OF KEVIN SUNDAY, DIRECTOR OF GOVERNMENT
AFFAIRS, PENNSYLVANIA CHAMBER OF BUSINESS AND IN-
DUSTRY

Mr. SUNDAY. Thank you, and good morning, Chairman Merkley,
Ranking Member Mullin, members of the committee and staff. It
is an honor to appear before you this morning.

My name is Kevin Sunday, Director of Government Affairs with
the Pennsylvania Chamber of Business and Industry. We are the
largest broad-based business advocacy organization in the Com-
monwealth, representing nearly 10,000 members of all sizes and
from all industrial and commercial sectors.

Our State is the No. 2 producer of natural gas and the largest
exporter of electricity in the U.S. We are a major producer of con-
struction materials, food, medicine, and other life-sustaining prod-
ucts. Several of our members have important advances underway
to establish a circular economy that minimizes water and plastics
waste.

As you deliberate on this issue, it is our position that policy must
expand opportunities for all our citizens, advance sustainability
and support economic growth. High energy prices are a regressive
tax on the most vulnerable, and domestic energy development is
paramount to addressing energy poverty here and abroad.

One of the key criteria in defining an environmental justice com-
munity is the percentage of households or individuals in poverty.
These communities want jobs. We must embrace and pursue tax
and regulatory policy that does not drive opportunity away from
these communities.

The pandemic and recent supply chain shocks have made clear
how important it is for Pennsylvania and our Nation to have a ro-
bust and reliable supply of energy and life-sustaining products. I
am proud to represent a State that has dramatically improved the
Nation’s energy security and put it at the leaderboard for emissions
reductions.

Not only is Pennsylvania now measuring attainment due to in-
creased use of domestic energy for all NAAQS, National Ambient
Air Quality Standards, criteria pollutants, but our diverse energy
portfolio has positioned us as the second leading State for green-
house gas emission reductions. Shell Gas Development, which has
the lowest methane intensity of any production basin in the world,
according to the Clean Air Task Force, is estimated to be respon-
sible for more than 60 percent of the total domestic greenhouse gas
reductions since 2005, putting the United States ahead of the next
four countries combined for aggregate emissions reductions.

Our State’s chemical industry supports more than $24 billion in
annual economic output, and 55,000 jobs. Like most North Amer-
ican chemical manufacturers, they rely on natural gas and petro-
leum feedstocks for 99 percent of the building blocks for more than
70,000 different products, including a variety of medical devices,
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products, and vaccines. These feedstocks are also used to produce
ammonia and fertilizer, which are necessary to provide food to a
growing global population.

According to the USEPA, U.S. Environmental Protection Agency,
manufactured goods from recycled materials typically requires less
energy than producing goods from virgin materials, and thereby re-
duces emissions. Plastics play a key role in reducing greenhouse
emissions, and ensuring resilience from natural disasters. Our
State’s energy, plastics, and chemical industry are a major eco-
nomic driver.

It has not been the case that plastic production operations in our
State have triggered environmental justice analyses and the associ-
ated enhanced public participation process, owing both to the geog-
raphies in which they operate and the nearby demographics. None-
theless, there remains an extremely protective and stringent regu-
latory regime applicable to these facilities and operations.

Our members are leaning in, from a refinery in southeastern
Pennsylvania being recognized by an historic leader in the environ-
mental justice movement for the company’s community engagement
to an innovative zero-landfill plastics recycling facility in Erie that
is empowering the community to increase their own waste mini-
mization efforts, an initiative that is being undertaken in partner-
ship with community groups, the USEPA, and with support from
legislators across the aisle, including Senators Casey and
Fetterman.

As State and Federal regulators define policy goals with respect
to environmental justice, the implementation of these goals must
come through clearly articulated and objective regulatory standards
established by statute and through a rulemaking process that are
applied fairly and allow communities to thrive. Pennsylvania’s ap-
proach to environmental justice has to date established a process
that has ensured public participation from impacted communities
and a permitting process that has produced durable permitting de-
cisions.

I want to reiterate that disadvantaged communities are in need
of investment and that investment will not come without tax and
regulatory policy that encourages it.

Let me close by saying that we at the Chamber strongly support
the announcements from leaders on both sides of the aisle, includ-
ing Chairman Carper and Ranking Member Capito, on legislation
to enact meaningful permitting reform to drive more investment
forward. Congress, in a bipartisan manner, has over the past sev-
eral years implemented key regulatory and permitting reform pro-
visions in defense, energy and infrastructure bills, and most re-
cently the debt ceiling.

There is widespread agreement on both sides of the aisle, by
business and by labor, that we can pursue further environmental
progress while cutting red tape. In fact, it is the only way we are
going to.

Thank you for the opportunity, and I look forward to answering
any questions you may have.

[The prepared statement of Mr. Sunday follows:]
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Executive Summary of Testimony

Policy must expand opportunities for all our citizens, advance sustainability and support economic
growth. High energy prices are a regressive tax on the most vulnerable, and domestic energy
development is paramount to addressing energy poverty.

Pennsylvania is a major producer of energy, electricity, gas, construction materials, food, medicine,
and products used to sustain life, with several major advances underway to establish a circular
economy that minimizes water and plastics waste.

The state’s chemicals industry supports more than $24 billion in annual economic output and
55,000 jobs.

The pandemic and recent supply chain shocks have made clear how important it is for our state and
nation to have a robust and reliable supply of energy and life-sustaining products.

One of the key criteria in defining an environmental justice community is the percentage of
households or individuals in poverty. These communities want jobs. We must embrace and pursue
tax and regulatory policy that does not drive opportunity away from these communities.

North American chemical manufacturers rely on natural gas and petroleum feedstocks for 99
percent of the building blocks for more than 70,000 different products, including a variety of
medical devices, products and vaccines. These feedstocks are also used to produce ammonia and
fertilizer, which are necessary to provide food to a growing global population.

According to the United States Environmental Protection Agency, manufacturing goods from
recycled materials typically requires less energy than producing goods from virgin materials and
thereby reduces emissions, and plastics play a key role in reducing greenhouse gas emissions and
ensuring resilience from natural disasters.

Pennsylvania’s approach to environmental justice has, to date, established a process that has
ensured public participation from impacted communities and a permitting process that produces
durable permitting decisions.

Our state’s energy, plastics and chemicals industries are a major economic driver, but it has not
been our experience that plastic production operations have frequently triggered environmental
Jjustice analyses and the associated enhanced public participation process, owing both to the
geographies in which they operate and the nearby demographics. Nonetheless, there remains an
extremely protective and stringent regulatory regime applicable to these facilities and operations.

As state and federal regulators and legislators define policy goals with respect to environmental
justice, the implementation of these goals must come through clearly articulated, objective
regulatory standards, established by statute and through a rulemaking process, that are applied fairly
and allow communities to thrive.
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We strongly support the announcements from leaders on both sides of the aisle, including Chairman
Carper and Ranking Member Capito, on legislation to enact meaningful permitting reform to drive
more investment forward.
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Good morning Chairman Merkley, Ranking Chairman Mullin, and members of the subcommittee,

My name is Kevin Sunday, director of government affairs for the Pennsylvania Chamber of
Business and Industry, the largest, broad-based business advocacy organization in the
Commonwealth. Our nearly 10,000 members are of all sizes and of all commercial and industrial
sectors.

Thank you for the opportunity to take part in this important discussion. We are at a critical juncture
in terms of setting policy that expands opportunities for all our citizens, while at the same time
making progress on both sustainability and continued economic growth. High energy prices are a
regressive tax on the most vulnerable, which is why responsible, robust domestic energy
development is paramount to address energy poverty.

The abundant natural resources of our state have led this country through every major energy
transition that has occurred in the past 165 years, from the first oil well drilled in this country in
Titusville in 1859, to the first delivery of natural gas to a major metro in Pittsburgh in 1884, to the
first commercial nuclear plant in Shippingport in 1958, to today’s prolific production of shale gas
and many exciting innovations in the circular economy, advanced recycling, advanced
manufacturing and distributed energy resources.

We are presently the nation’s largest exporter of natural gas and electricity, the second largest
exporter of coal to international markets, and the second largest producer of electricity from nuclear
power. We are a leading producer of aggregates, hardwoods, concrete, cement and the construction
materials that are needed to build roads, bridges, schools and homes. We are home to top-tier
universities that are producing globally recognized engineering talent and trade schools that train
and develop highly in-demand technical talent. We are host to the headquarters of PJM, which
manages delivery of power to 65 million Americans in 13 states across what is the world’s largest
organized grid from offices in southeastern Pennsylvania. We are also home to several of the last
remaining refineries in the northeast, and are proud to count among the Chamber’s members
companies that are leading in areas like life sciences, advanced materials manufacturing, renewable
power, distributed energy resources, robotics, electrified heavy trucking, carbon capture, and
hydrogen production.

Our state’s energy resources have helped dramatically improve the nation’s energy security, as well
as that of our allies, and significantly reduced our emissions. Among all states, we are second in the
reduction of greenhouse gas emissions since 2005, and we are for the first time in decades
monitoring attainment statewide for all but one of the federal ambient air quality standards.

In short, we represent a state that has from the outset of this nation been a leader in developing the
natural resources, energy and manufacturing that has powered this nation through wars and several
energy transitions. It is very clear, as per the significant interest we received in our recently
conducted “Coolest Thing Made in PA” contest, that Pennsylvanians are very proud of the things
we produce — and ready to do more.
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The pandemic and recent supply chain shocks have made clear how important it is for our state and
nation to have a robust and reliable supply of energy and life-sustaining products. It is vital to set
policy that provides for these operations to be built and expanded in the United States, and not in
countries who do not share our labor and environmental standards and who may not be trusted to be
reliable trading partners.

Policy Must Foster Growth for Domestic Manufacturers and Oppertunity Environmental

Justice Communities

One of the key criteria to delineating an environmental justice community is the percentage of
households or individuals in poverty. These communities want jobs. There is well-demonstrated
literature on the long-term negative public health consequences of high unemployment in a
community. Households in the lowest quintile of income pay proportionally the highest amount on
energy and utilities.

Therefore, we must embrace and pursue tax and regulatory policy that does not drive investment
and opportunity away from these communities. Nor should we deprive our allies in Europe and the
citizens in developing nations throughout the global south access to reliant, responsibly developed
American energy and materials — the export of which will require significant new construction of
infrastructure in this country, as well as a streamlined permitting process and trade relations that
support such a relationship.

Pennsylvania is, as noted above, a leading producer of gas and electricity, as well as with plastics,
waste management and recycling. The state’s chemicals industry, according to our peers at the
Pennsylvania Chemical Industry Council, supports more than $24 billion in annual economic output
and 55,000 jobs. Companies in Pennsylvania ship $4.68 billion in products to customers around the
world and generate $209 million in state and local taxes and $398 million in federal taxes annually.

As we recognize the economic benefits of this industry to Pennsylvania, and we also note the
industry’s commitment to reducing waste and emissions. Limiting domestic output of this industry
will produce negative economic and environmental costs and impacts, from raising the cost of
goods and services for working families and sending more jobs overseas, to increasing global
emissions and an increase in the amount of waste sent to landfills.

As Governor Josh Shapiro, like Governors Wolf and Corbett before him, has recognized, the state’s
plastics and petrochemical industry is going to be a key driver for the state’s competitiveness and
the economic vitality of the region and nation. Gov. Shapiro’s inaugural address pointed to support
for a hydrogen hub, supported by funding from the Infrastructure Investment and Jobs Act, and the
expansion of advanced materials and innovative industries, which will require policy that
encourages continued public-private partnership and investment into these sectors.

This is also an extremely energy-intensive business, and North American chemical manufacturers
rely on natural gas and petroleum feedstocks for 99 percent of their manufacturing operations.
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These feedstocks are used as the building blocks for more than 70,000 different products, including
a variety of medical devices, products and vaccines. These feedstocks are also used to produce
ammonia and fertilizer, which are necessary to providing food to a growing global population.

Further, our nation’s ambitious climate and infrastructure goals require innovations and emerging
technologies from sectors across the economy, including the petrochemical industry. Important
elements supporting the energy transition rely on petrochemical sector technologies, products, and
services.

According to EPA, manufacturing goods from recycled materials typically requires less energy than
producing goods from virgin materials and reduces emissions. Plastics play a key role in renewable
technologies and batteries — from light weighting automobiles to composite components of wind
turbines and solar panels, so it is all the more important that we develop strategies for their
responsible use and recycling.! In short, reducing greenhouse gas emissions in the United States
requires making every tool in the toolbox available.

Pennsvlvania’s Chemicals, Manufacturing and Recvcling Sectors Are Working Hand-in-Hand
with Communities for Inclusive, Sustainable Growth

In Pennsylvania, we have seen tremendous growth in new manufacturing and recycling projects as
we harness our abundant and diverse energy resources. I would like to bring a few of these to the
committee’s attention as you deliberate on this matter.

Among the many innovative endeavors currently underway in Pennsylvania is the International
Recycling Group’s proposed zero landfill plastics recycling facility that will be located on the
redeveloped site of a former papermill that previously employed thousands in Erie, PA and moved
overseas. As noted in letters of support from Senators Bob Casey and John Fetterman for an EPA
grant for the new facility and an innovative alternative, community-based collection system
sponsored by IRG, this facility “will be the largest and most technologically advanced plastics
recycling plant in the United States.” In a city whose municipal finances are challenged by
declining population and deindustrialization, this project will support hundreds of local jobs in an
economically disadvantaged Environmental Justice community, as well as empower local residents
to take greater ownership in their neighborhood’s environmental quality. The project is supported
by a number of community groups, including the Urban Erie Community Development
Corporation, and is a stellar example of how this industry is leaning in to empower local
communities through responsible economic development.

In Pennsylvania, Monroe Energy’s refinery, one of the few remaining refineries in the northeast,
located outside of Philadelphia in Delaware County, has created and supports thousands of good
paying, family sustaining jobs in the tristate region, in addition to the fuels necessary to power

transportation and aviation markets. A 2012 study by the Pennsylvania Department of Labor and

* https://www.globalenergyinstitute.org/plastic-innovation-driving-climate-progress
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Industry was commissioned following the closure of three refineries the year before. This study
found the following: “The employment multiplier for these layoffs in southeastern Pennsylvania is
substantial. An estimated 18.3 jobs will be lost for each layoff. The employment multipliers in this
industry for the state and the nation are 22 jobs and 61 jobs, respectively.” Monroe Energy provides
significant economic benefits, which reverberate throughout the region, including to blue-collar
workers in the skilled trades. The leadership and workforce at the facility also engage with local
community groups, including the Chester Environmental Partnership (CEP). Led by Dr. Reverend
Horace Strand, CEP has been at the forefront of the environmental justice movement for the past
several decades. In 2021, CEP recognized the Monroe facility for its support and engagement with
its company of the year award.

Finally, in southwestern Pennsylvania, Shell’s world-class polymers manufacturing facility recently
came online. Construction required an investment of more than $6 billion, and, at its peak,
employed more than 6,500 workers. According to an analysis conducted by Robert Morris
University, ongoing operations will require 600 full-time workers, many of them locally trained;
support more than 11,000 jobs statewide; and increase economic activity in the state by nearly $82
billion. The facility uses locally produced natural gas liquids to make more than 1.6 million tons of
polyethylene pellets, which are used in a variety of automotive, industrial, utility, and consumer
goods. Marcellus Shale natural gas has the lowest carbon footprint of any basin in the world,
according to the Clean Air Task Force.

The facility is also a proposed anchor of a hydrogen hub, in response to the Department of Energy’s
call for applications for projects around the country to receive a share of funding to stand up carbon
capture and hydrogen hubs to develop the next generation of sustainable manufacturing and energy
production.

A Strong Domestic Manufacturing, Energy and Chemicals Sector is Necessary for Growth,
Food Security and Energy Independence

These case studies are exemplary reminders of the importance of Pennsylvania and American-made
chemicals, plastics and, more broadly, a strong domestic manufacturing sector to meet the
challenges of climate change and the needs of a growing global economy — one whose needs for
energy, materials and products ought to come from free market democracies committed to the rule
of law. Natural gas-derived products like ethylene and propylene can be used in a number of energy
efficiency applications, such as advanced insulation and sealants. Plastic casing is used on a number
of energy production and distribution technologies, including to improve weather resistance for
renewable power generation.

The world will continue to need these products in this century and beyond. The only question will
be where they are made. Restricted fossil fuel production into the manufacture of fertilizer and
ammonia threatens to raise food insecurity globally, as the United Nations recently noted.

High energy prices impact everything from the manufacturing sector to the operations of schools
and the healthcare system, but are regressive to lower income families. The average low-income
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household “spends three times more of their income on energy costs compared to the median
spending of non-low income households,” according to a 2020 analysis of energy burdens by the
American Council for an Energy-Efficient Economy.? The gap is more pronounced for Native
American, Black and Hispanic households in lower income deciles.

High energy prices also drive up the cost of the fertilizers needed to feed a growing world. Energy
economist Vaclav Smil has estimated the process to manufacture synthetic fertilizer from ammonia
and nitrogen, through petrochemical feedstocks, has allowed the world to feed more than 2 billion
people more than it would have otherwise. The ability for the global economy to produce additional
volumes of fertilizer is contingent on the availability of these feedstocks.

The United Nations’ World Food Programme recently released a report on the on-going crisis of
food affordability, owing in large part to disruption in energy and transportation from Russia’s
horrific and illegal invasion of Ukraine. Noted the UN, the “effects of the war in Ukraine, including
higher natural gas prices, have further disrupted global fertilizer production and exports — reducing
supplies, raising prices and threatening to reduce harvests. High fertilizer prices could turn the
current food affordability crisis into a food availability crisis, with production of maize, rice,
soybean and wheat all falling in 2022.”* The UN estimates that a mere 1 percent increase in global
food prices as a result of the energy price shock will jeopardize the food security of 10 million
people in the developing world.

Due to extraordinarily high energy prices — ten and twenty-fold what we are facing here - major
manufacturers in Europe of commodities and products, from chemicals to steel to fertilizer to
batteries, have suspended production. Some have indicated they will relocate operations out of the
Continent entirely. We should take steps to both deliver more energy to our allies in Europe and
welcome relocated investment to American soil.

Pennsylvania’s Approach to Environmental Justice Has Produced Effective Community
Engagement and Durable Permitting Decisions

We suggest as this debate continues that Pennsylvania’s history and approach to environmental
justice be recognized. Twenty-five years ago, the Supreme Court mooted a first-of-its-kind case
involving a community group of residents in Chester County (outside of Philadelphia) alleging
discrimination from the proposing siting of a waste processing facility. Following the Court’s
decision, Gov. Tom Ridge convened an Environmental Justice Working Group which deliberated
over the next two years to provide recommendations to the state over how to improve public
participation for minority and low-income communities during the permitting process. The
Pennsylvania Department of Environmental Protection created an Environmental Justice Advisory
Board as well as an Office of Environmental Advocate to foster community involvement as
recommended by the working group and, in 2004, developed a formal policy to ensure public
participation by these communities. DEP is currently working on revising its public policy after
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multiple rounds of stakeholder input listening sessions, and Acting Secretary Rich Negrin recently
announced his intention to elevate the Office of Environmental Advocate to its own deputate within
the agency, with additional staffing and resources to support the mission. In short, even if it may be
said that the state’s approach over-inclusively screens in projects for potential impacts on low-
income and minority residents, Pennsylvania has, to date, established a process that has ensured
public participation from impacted communities and a permitting process that produces durable
permitting decisions from the agency.

We implore federal policymakers to recognize that this process was the result of extensive and
deliberative discussions with Pennsylvania’s industry, regulators, communities and local
government; the last thing our state needs is a federally imposed process that discourages
investment into our state, especially in communities in need of greater investment. To cite one
example, the Obama administration’s EJ 2020 plan stated a goal of achieving attainment with all
PM 2.5 standards in low-income communities as soon as possible. According to EPA’s design value
map, Pennsylvania is measuring such attainment; lowering the PM 2.5 standards to 8 ug/m3, a level
being considered by EPA and supported by advocates, would conflict with this goal and possibly
lead to a restriction on new highway and bridge infrastructure in these communities — not to
mention higher operating costs and discouragement in investing and expanding in commercial and
industrial operations in the area, the closure of which would likely bring with it further negative
economic consequences for the community. It must not be lost that even though the state is
measuring attainment for PM and other criteria emissions, by virtue of our state being in the Ozone
Transport Region, any new major source of emissions (or a major modification of an existing
facility) will be required to acquire and surrender emissions credits at a greater than 1:1 ratio, as
well as install and operate the most stringent pollution control technology, known as Lowest
Achievable Emission Rate controls.

As noted before, the energy, plastics and chemicals industries are a major economic driver in our
state, but it has not been our experience in Pennsylvania that plastic production operations have
frequently triggered environmental justice analyses and the associated enhanced public participation
process, owing both to the geographies in which they operate and the nearby demographics.
Nonetheless, there remains an extremely protective and stringent regulatory regime applicable to
these facilities and operations, and we encourage a balanced discussion that recognizes the
important economic benefit of our state’s energy, manufacturing and chemical sectors as well as
any environmental impacts that need to be addressed.

1t is also imperative that as state and federal regulators and legislators define policy goals with
respect to environmental justice, the implementation of these goals must come through clearly
articulated, objective regulatory standards, established by statute and through a rulemaking process,
that are applied fairly and without excessive conditioning of permits and processes. Such procedural
guardrails are in harmony with environmental justice principles regarding community and
stakeholder engagement.

At the same time, we support the fair treatment and meaningful involvement of all people and
processes and an equitable approach to addressing environmental challenges regardless of race,
color, national origin, or income. Ensuring meaningful engagement of all impacted communities



31

Testimony of Kevin Sunday, Pennsyivania Chamber of Business and Industry

Before the United States Senate Committee on Environment and Public Works

Subcommittee on Chemical Safety, Waste Management, Environmental Justice and Regulatory Oversight
RE: Impacts of Plastic Production and Disposal on Environmental Justice Communities

June 15, 2023

will help identify the most pressing issues and allow for development of locally-led, collaborative
solutions that are responsive to concerns and allow communities to thrive.

To Expand Opportunity and Growth, We Encourage the Senate and Congress to Build on
Recent Permitting Reforms

Over the past few years, Congress has enacted some very significant energy and permit streamlining
policies, thanks to buy-in from both sides of the aisle in the U.S. House and Senate. In 2020,

the defense bill included major provisions to support American leadership in the nuclear industry,
including support for the next generation of safe and effective advanced reactor designs. A year-end
spending bill also included support for carbon capture (which the U.S. Department of Energy has
said must be part of the energy picture to achieve decarbonization goals) and a phasedown in the
use of hydrofluorocarbons, a potent greenhouse gas. With support from the business community and
many other stakeholders, President Biden signed into law the bipartisan infrastructure bill, which
not only included billions for bridges, highways, clean water and broadband for Pennsylvania and
other states, but also codified significant permitting reforms to federal environmental reviews.
These reforms to cut red tape were a Trump administration policy that have become law with the
signature of a Democratic president.

This progress on cutting federal tape has come as lawmakers on both sides of the aisle in
Washington recognized that addressing the challenges of growing the economy, improving
environmental quality, continuing the energy transition, and ensuring abundant, affordable energy
will only happen when policy promotes innovation and building new projects in the United States.
In addition, the non-partisan policy think tank Common Good estimates permitting delays on
energy projects costs the nation trillions in public health costs.

Permitting delays impede the confidence of lending institutions to close a business loan, and the
overall delay and uncertainty from our dysfunctional approach to building infrastructure and energy
projects in this country leads to underinvestment into development of the resources needed to power
our economy. A tax and regulatory approach that sends a strong signal to invest and that improves
the efficiency of government will lead to greater opportunity for Pennsylvanian families and our
businesses, helping them grow and expand here.

We were honored to attend the U.S. Chamber’s Permit America to Build event in April and are
encouraged to see both Senators Carper and Capito, the chairs of the Senate Environment Public
Works, pledge at that event their commitment and support to working towards meaningful
permitting reform. As noted above, both parties in both the House and Senate have enacted reforms
to the permitting process over the past few years, including in the debt ceiling compromise, and
have established clearly through legislation to bolster supply chains and domestic manufacturing.
We strongly encourage the legislative branch to get permitting reform done, as well as establish tax
and regulatory policy that encourages the projects to be built here.

As noted throughout this testimony, disadvantaged communities across our state and country want
jobs, investment and sustainable development, and it is incumbent upon the House, the Senate and
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the administration to foster pro-growth policy that allows that to happen. As demonstrated by the
projects I have highlighted, industry is leaning in, provided there is a path forward for investment in
these communities.

Thank you for the opportunity to appear before you this morning, and I am happy to answer any
questions you may have.
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Senator MERKLEY. Again, I will please ask folks to take your
comments outside in the hallway. Thank you.

We are going to dive into the questions. We are doing 5 minutes
apiece, so we can have multiple rounds as desired.

Oh, I am sorry, Ms. Jackson.

Senator MULLIN. I promise he did not do that on purpose. We
disagree on a lot of stuff, but he is not rude.

[Laughter.]

Senator MERKLEY. Let me back up here. Welcome. Ms. Jackson
is the Director of Membership Development at Project 21’s National
Center for Public Policy and Research. Now you have the floor.

STATEMENT OF DONNA JACKSON, DIRECTOR OF MEMBER-
SHIP DEVELOPMENT, PROJECT 21, NATIONAL CENTER FOR
PUBLIC POLICY AND RESEARCH

Ms. JACKSON. Chair Merkley, Ranking Member Mullin, and
members of the subcommittee, thank you for allowing me to testify
today.

My name is Donna Jackson and I am the Director of Membership
Development for Project 21, the Black leadership network of the
National Center for Public Policy Research. Project 21 is one of the
oldest and largest Black conservative think tanks in the country.

Our members come from all walks of life, from small business
owners to law enforcement to assembly line workers to teachers to
energy producers to clergy to health care workers. Most of us are
not career activists, lawyers, or lobbyists, and more than a few of
us actually live in the communities we hope to improve.

We cover a wide range of issues, but our fundamental focus is
lifting people out of poverty and dependence and into prosperity
and self-sufficiency. I will make my main point up front and tell
you that I think it is an overwhelmingly positive thing for strug-
gling communities to have industrial facilities nearby, including
plastics manufacturing. The high wage blue collar jobs that these
employers provide are in many cases the best ones available for
those without college degrees. If you look at the history of the cre-
ation of a Black middle class over the last century, it is these gate-
way jobs that lifted up millions of families and broke the cycle of
poverty.

I know that in my own family history I can point to relatives who
worked at Ford, General Motors, Chrysler, U.S. Steel, and General
Dynamics. Not only were they able to provide for their families, but
they were also able to become homeowners and save for retirement.

Perhaps most importantly, they were able to provide the edu-
cational opportunities that allowed the next generation to attend
college and pursue various professions. As a result, their kids and
now grandkids have never had to suffer even 1 day of poverty or
helplessness.

To be blunt about it, it is downright crazy to suggest that my
family would have been better off if these factories would have
never allowed to be located near them. It is not just the direct jobs.
Every big manufacturing facility supports many small businesses
in the community, and quite a few of these vendors are minority
owned. They also contribute to the tax base that pays for things
like schools and police protection.
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None of that can happen without the local industrial base,
whether it is a plastics plant or a refinery or an automaker.

Now, we will hear a lot about the environmental dangers of liv-
ing near or working in these facilities, including plastics plants. I
think a sense of perspective is in order. American manufacturers
are subjected to the most rigorous environmental standards in the
world, including plastics plants, and industrial emissions have de-
clined substantially over the last several decades.

For every study claiming a cancer cluster or a statistical associa-
tion with some other disease, there are others that find that low-
income people living near these facilities are no worse off than com-
parably poor people in general.

I think it is worth noting that the environmental justice activists
who focus on weak correlations between industrial emissions and
health impacts tend to ignore the undeniable and well documented
improvements that come with the transition from poverty to well-
paying employment.

Beyond reduced illness and disease, good jobs tend to lead to
stronger families and substantially lower rates of domestic and sex-
ual violence and other traumas. As far as my relatives who worked
for big manufacturers are concerned, the only difference I could see
in their health was the benefit of having better medical care that
comes with a good salary.

I might add that several of my factory worker aunts and uncles
and cousins are still with us and some have celebrated their 100th
birthdays.

In conclusion, the enemy is not trace emissions in the air and
water from industrial activity. The enemy is poverty. That is why
any attempt to shut down good industrial jobs will do a lot more
harm than good in the communities and people that need these
jobs the most.

Thank you so much.

[The prepared statement of Ms. Jackson follows:]
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Remarks of Donna Jackson, Director of Membership Development, Project 21

Chair Merkley, Ranking Member Mullin, and members of the Subcommittee, thank you for
allowing me to testify today. My name is Donna Jackson and I am the Director of Membership
Development for Project 21 — the black leadership network of the National Center for Public Policy
Research. Project 21 is one of the oldest and largest black conservative think tanks in the country. Our
hundreds of members come from all walks of life, from small business owners to law enforcement to
assembly line workers to teachers to energy producers to clergy to health care workers. Most of us are
not career activists, lawyers, or lobbyists, and more than a few actually live in the communities we hope
to improve. We cover a wide range of issues, but our fundamental focus is lifting people out of poverty

and dependence and into prosperity and self-sufficiency.

I'll make my main point up front and tell you that I think it is an overwhelmingly positive thing
for struggling communities to have industrial facilities nearby, including plastics manufacturing. The
high wage blue collar jobs that these employers provide are in many cases the best ones available for
those without college degrees. And if you look at the history of the creation of a black middle class over

the last century, it is these gateway jobs that lifted up millions of families and broke the cycle of poverty.
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I know that in my own family history I can point to relatives who worked at Ford, General Motors,
Chrysler, U.S. Steel, and General Dynamics. Not only were they able to provide for their families, but
they were also able to become homeowners and save for retirement. Perhaps most importantly, they were
able to provide the educational opportunities that allowed the next generation to attend college and pursue
various professions. And as a result, their kids and now grandkids never had to suffer even one day of
poverty or helplessness. To be blunt about it, it is downright crazy to suggest that my family would have

been better off if these factories were never allowed to be located near them.

And it is not just the direct jobs. Every big manufacturing facility supports many small
businesses in the community, and quite a few of these vendors are minority-owned. They also contribute
to the tax base that pays for things like schools and police protection. But none of that can happen

without the local industrial base, whether it’s a plastics plant or a refinery or an automaker.

Now, we will hear a lot about the environmental dangers of living near or working in these
facilities, including plastics plants. I think a sense of perspective is in order. American manufacturers
are subjected to the most rigorous environmental standards in the world, including plastics plants, and
industrial emissions have declined substantially over the last several decades. For every study claiming a
cancer cluster or a statistical association with some other disease, there are others that find that low-
income people living near these facilities are no worse off than comparably poor people in general. And
I think it is worth noting that the environmental activists who focus on weak correlations between
industrial emissions and health impacts tend to ignore the undeniable and well documented improvements

that come with the transition from poverty to well-paying employment. Beyond reduced illness and

www.NationalCenter.org
2005 Massachusetts Avenue NW « Washington, DC 20036



37

disease, good jobs lead to stronger families and substantially lower rates of domestic and sexual violence

and other traumas.

And as far as my relatives who worked for big manufacturers are concerned, the only difference 1
could see in their health was the benefit of having better medical care that comes with a good salary. I
might add that several of my factory worker aunts and uncles and cousins are still with us and some have

celebrated their 100" birthdays.

In conclusion, the enemy is not trace emissions into the air and water from industrial activity. The
enemy is poverty. And that is why any attempt to shut down good industrial jobs will do a lot more harm

than good in the communities and people that need these jobs the most.
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Senator MERKLEY. Thank you very much, Ms. Jackson.

Now we will begin our questions. Ms. Jackson, you noted that a
number of your relatives worked for different automobile manufac-
turers, and so forth, as I listened to that list. Do you see a dif-
ference sometimes between manufacturing that involves, for exam-
ple, making cars, and the type of plastics production plant that has
a low number of jobs and a high level of emissions?

Ms. JACKSON. I think that all the manufacturers are subjected to
stringent regulations. Our EPA is actually doing a great job. If
there is really this high correlation, and I do not pretend to be an
expert, if it is really this damaging, we should have Michael Regan
in here answering to why they are not doing their job.

Senator MERKLEY. Thank you.

Ms. Bradford, in the community you live in, if we were talking
instead of about a plastics plant, we were talking about an auto-
mobile plant, would you have a different sense? Is there something
particularly dangerous and damaging about the chemicals in the
plastics plant?

Ms. BRADFORD. Good question. First of all, I would say my con-
cerns are about all emissions, regardless of the source and regard-
less of what is being produced. Just for today’s topic, of course, it
is plastics. I think with the research that we are seeing from inde-
pendent researchers, from colleges and universities, from agencies
around plastics, it is just becoming more shocking, the level of
chemicals that are leaching.

For example, the recent Defend Our Health report that studied
193 chemicals and found 150 of them leached into plastic bottles,
that is a big deal. Now that we know more about everything from
the production of plastics to drinking out of plastic bottles to the
waste discharges into the water, so on and so forth, microplastics
in the ocean, all of these are confounding factors that are leading
to some serious health consequences, not just environmental.

Senator MERKLEY. Thank you.

Ms. Lavigne, you noted that you suffered autoimmune disease
and you are going to a lot of funerals. Is there a higher correlation
of devastating diseases near these plants than far away from these
plants?

Ms. LAVIGNE. Yes. I think there is higher, because it is like I
said, we are called Cancer Alley. St. James and St. John Parish are
the worst two parishes in this corridor between New Orleans and
Baton Rouge, especially St. John Parish. They are suffering from
chloroprene and the plant is called Denka Dupont. These people
are suffering even worse than us.

More people have been diagnosed with cancer, and more people
are dying with cancer. St. James is next to St. John. We are dying
with cancer.

At one time, we had like two to three funerals in 1 week. Prior
to me starting this work, I wondered why. Then I started doing the
work and I found out about all the pollutants. We have 12 indus-
tries within a 10-mile radius. We are sandwiched in. People over
there are sick, people have asthma, children are being born
preemies, women are having miscarriages, and you can not breathe
the air.
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Just like on one of the slides, you can see that yellow sulfur is
open. When you pass by that plant, you get a whiff of that odor,
and it goes in your nostrils and goes down to your throat, and your
throat is irritated. My daughter had to move because she was al-
ways going to the doctor for sinus, ear infections. My other daugh-
ter had to move because she was always having headaches.

I am still there. My three children are still there, the other three
left. My neighbors, people are dying. Our little area is like a skel-
eton town, because our public officials allow industry to come in
the Fifth District the most.

Senator MERKLEY. I will submit for the record, if there is no ob-
jection, a number of articles that show a much higher concentration
of cancer rates and other disease rates near these facilities than far
away. I think your observed experience is very well documented in
the scientific literature.

[The referenced information follows:]
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Dr. Courtney N. Phillips, Secretary
Louisiana Department of Health
628 North Fourth Street

Baton Rouge, LA 70802

courtney.phillips(@la.gov
Re: Letter of Concern
Dear Secretary Brown and Secretary Phillips:

The United States Environmental Protection Agency's (EPA) external civil rights compliance
program appreciates the Louisiana Department of Environmental Quality’s (LDEQ) and the
Louisiana Department of Health’s (LDH) (collectively, the Departments or the Recipients)
willingness to informally resolve the administrative complaints filed with EPA under Title VI of
the Civil Rights Act of 1964, as amended, 42 U.S.C. §§ 2000d et seq., (Title VI). The purpose of
the Informal Resolution Agreement (IRA) negotiation process is to reach an agreement between
LDEQ and EPA and an agreement between LDH and EPA that resolves the issues accepted for
investigation.

As we discussed with LDEQ on September 23, 2022, and LDH on September 22, 2022, the
purpose of this letter (Letter of Concern or Letter) is to convey the results of EPA’s initial fact
finding and analysis of the issues EPA accepted for investigation in Complaint No. 01R-22-R6
(LDEQ and the Denka Facility), 02R-22-R6 (LDEQ and the Denka I acility), and EPA
Complaint No. 04R-22-R6 (LDEQ and the Industrial Corridor and the I'ormosa Facility)
(collectively, Complaints) with respect to LDEQ’s implementation of its air pollution control
permit program and LDH’s duty to inform, and make recommendations to the public about
prevention and reduction of health threats and air toxics exposures. EPA’s expectation is that the
information contained in this Letter will help facilitate the IRA process and result in an
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expeditious resolution of each of these Complaints. We want to emphasize that EPA has not
concluded its investigation of these Complaints and has not reached final conclusions of fact or
law as to LDEQ’s or LDH’s compliance with the civil rights laws, including Title VL
Nevertheless, based on facts discovered thus far during EPA’s investigation, EPA issues this
Letter to present significant evidence suggesting that the Departments’ actions or inactions have
resulted and continue to result in disparate adverse impacts on Black residents of St. John the
Baptist Parish, St. James Parish, and the Industrial Corridor.

As you know, EPA’s investigation of these Complaints is being conducted under the authority of
the federal civil rights laws, including Title VI, and EPA's nondiscrimination regulations at 40
C.FR. Parts 5 and 7, and consistent with EPA’s January 2021 Case Resolution Manual.! EPA’s
fact finding and analysis thus far has included a review of: information submitted by the
Complainants; air monitoring data, the applicable air permits, health and scientific studies and
other literature; census data, the Departments’ responses to the Complaints; and interviews with
residents of St. John the Baptist Parish. EPA looks forward to further discussions with the
Departments in the near-term regarding EPA’s initial fact finding set forth in this Letter and any
questions you might have.

L SUMMARY OF INITIAL FACT-FINDING AND ANALYSIS

EPA has conducted initial fact-finding and analyses to assess whether LDEQ’s methods of
administrating its air permitting program and LDH’s actions/inactions related to its duty to
inform and make recommendations to the public about prevention and reduction of health threats
and air toxics exposures, have an adverse disparate impact on the basis of race. Specifically, EPA
assessed whether LDEQ’s and LDH’s actions have an adverse disparate impact on residents who
identify as Black living in or near the following areas: (1) the Denka Performance Elastomer
LLC (Denka) facility in LaPlace, Louisiana; (2) the location of the proposed FG LA, LLC
(Formosa) facility in St. James Parish; and (3) the Industrial Corridor.

LDEQ and LDH are both charged with the important mission of protecting the health of the
people of Louisiana.”> As demonstrated in the actions related to the Denka facility described
below, LDEQ and LDH also have critical interrelated roles to play related to air pollution control
permitting decisions in Louisiana. LDH provides LDEQ public health information, including, for
example, health consultation letters, such as the letter conveying the results of the 2018 St. John
the Baptist Parish cancer incidence review in relation to Denka.* In turn, LDEQ relies on

1 U.S. EPA, Office of External Civil Rights Compliance (formerly, External Civil Rights Compliance Office) Case
Resolution Manual, available at https://www.cpa.gov/sites/default/files/2021 -

01/documents/2021.1.5 final case_resolution_manual .pdf.

2 LDEQ’s mission is “to provide service to the people of Louisiana through comprehensive environmental protection
in order to promote and protect health, safety and welfare.” LDEQ, ABOUT LDEQ,

https://www.deq.louisiana. gov/subbome/about-ldeq (last visited Oct. 4, 2022). LDH’s mission is “to protect and
promote health and to ensure access to medical, preventive, and rehabilitative services for atl citizens of the State of
Louisiana.” LDH, Mission,

htips:/idh 1a. gov/page/1#:~:text=The%20mission%2 00f%20the%20L ouisiana.of%20the%20State %2 00£%2 0L ouisi
ana (last visited Oct. 4, 2022).

3 Letter from Louisiana Department of Health, Office of Public Health to Louisiana Department of Environmental
Quality (Mar. 2, 2018) (https:/1dh.1a. gov/assets/oph/Center-

EH/envepi/PHA/Documents/DENK AL etterHealthConsultCancerReview2018.pdl).

2
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information and analysis provided by the medical health professionals at LDH in its decision
making.* The quality of LDH and LDEQ decisions that impact residents’ health and the risk of
adverse health effects is determined by the quality and breadth of information used in the
decision making.

EPA’s initial investigation raises concerns that the Departments’ methods of administering their
programs and activities related to air pollution control and health risk mitigation and
communication as described below may have an adverse and disparate impact on Black residents
who live and/or attend school near Denka, who live near the proposed location for the Formosa
facility, and those who live in the Industrial Corridor.

A. EPA Complaint No. 01R-22-R6 (LDEQ and the Denka Facility)

EPA’s initial factual investigation strongly suggests that Louisiana residents who identify as
Black and are living and/or attending school near the Denka facility have been subjected to
adverse and disparate health impacts as a result of LDEQ’s decisions. For decades, it appears
that LDEQ’s implementation of its air permitting program continuously exposed the residents
who live near the Denka facility and the children who attend the St. John the Baptist Parish’s
Fifth Ward Elementary School to average annual concentrations of chloroprene in ambient air at
levels associated with increased lifetime cancer risk. One hundred in one million (100-in-1
million)® generally represents the upper bound of acceptability for estimated excess cancer risk
over a 70-year lifetime.® Specifically, residents of neighborhoods surrounding the Denka facility
were routinely exposed to chloroprene concentrations that placed them at greater than an
estimated 100-in-1 million risk of developing chloroprene-linked cancers over a 70-year lifetime.

EPA’s initial investigation also revealed that many residents who are now adults living near
Denka spent their childhood in the community as well. As explained in more detail below,
individuals exposed to mutagenic carcinogens such as chloroprene starting in early life as infants
and children are understood to be more susceptible than individuals exposed only as adults. Asa
result, adolescents and adults who spent their infancy and childhood in this community and who
breathed chloroprene at levels measured near Denka, surpass a 100-in-1 million estimated
lifetime cancer risk more quickly than an adult without childhood exposure to chioroprene.”

4 Julie Demansky, Secretary of the LDEQ Chuck Carr Brown, at Meeting 4/24/2018, YouTube, at Minute 5:34-7.07.
(Apr. 18, 2018), hitps://www.youtube.com/watch?v=cqBpvdLGhJA (Dr. Brown stated at a public meeting in St.
John the Baptist Parish on April 24, 2018, he was in contact “with medical professionals you heard one speak
tonight. As long as they are telling us that we can continue to move forward as we are then that is what we will
continue to do.™) (last visited October 11, 2022).

3 Although EPA recognizes that there are alternate ways to express 100-in-1 million, such as, 1-in-10,000 or 10™, for
clarity, FPA will use 100-in-1 million in this document.

S As set forth in the Residual Risk Report to Congress, EPA will “consider the extent of the estimated risk if an
individual were exposed to the maximum level of a pollutant for a lifetime, i.¢., maximum individual risk (MIR).”
“The EPA will generally presume that if the risk to that individual is no higher than approximately 1 in 10 thousand,
that risk level is considered acceptable and EPA then considers the other health and risk factors to complete an
overall judgment on acceptability.” U.S. EPA, https://www.epa.gov/sites/default/files/2013-
08/documents/risk_rep.pdf, page B-4

" The chloroprene inhalation risk unit (IUR) is 3 * 107 per pg/m® without Age Dependent Adjustment Factor
(ADAF). Use of ADAFs results in an adjusted inhalation unit risk of 5 x 107 per ug/m® to account for childhood
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For the same reason, the risk associated with childhood exposure to chloroprene also raises
concerns about the children currently exposed to chioroprene concentrations that are associated
with an estimated cancer risk greater than 100-in-1 million. As discussed in more detail below,
these residents and school children are disproportionately Black as compared to both the state
population and St. John the Baptist Parish population.

Chloroprene was identified by EPA as a likely human carcinogen twelve years ago, in 20105, and
since that time, both EPA’s and LDEQ’s understanding of the exposures and consequently the
risks that chloroprene emissions pose to exposed populations in Louisiana have evolved. EPA
also recognizes LDEQ’s efforts in negotiating an Administrative Order on Consent with Denka
in 2017 (No. AE-AOC-17-00011) that required the facility to install air pollution controls
discussed in more detail below, and resulted in substantial reductions in chloroprene emissions.
There is no question, however, that elevated cancer risk for residents of all ages and school
children still exists and has existed as a result of breathing air polluted with chloroprene and that
this risk has impacted and currently impacts Black residents disproportionately.

As aresult, EPA has significant concerns that Black residents and school children living and/or
attending school near the Denka facility have been subjected to discrimination through LDEQ's
actions and inactions as described below in the implementation of its air pollution control permit
program.

B. EPA Complaint No. 02R-22-R6 (LDH and the Denka Facility)

EPA’s initial factual investigation suggests that LDH may have failed to provide the
predominantly Black residents living near the Denka facility and school children attending the
Fifth Ward Elementary school with critical information about cancer risks associated with
chloroprene levels in these areas. Additionally, EPA has concerns that LDH neither
implemented the commitments it made in connection with reviews and studies of chloroprene
exposure risk nor made meaningful recommendations to educate and protect community
members from elevated cancer risks as indicated by its own research and required by its
implementing regulations.” Moreover, LDH may not have satisfied its duty to make
recommendations to agencies, such as LDEQ and the St. John the Baptist Parish School Board,
to prioritize the reduction and prevention of chloroprene exposure. EPA believes that, as a result
of LDH’s actions and inactions, LDH may be causing and/or contributing to disproportionate and
adverse impacts on the Black residents living and school children attending school near the
Denka facility.

susceptibility to a mutagenic carcinogen. About half of the estimated excess lifetime cancer risk. from continuous
lifetime exposure, is associated with increased susceptibility to cancer following exposures during childhood life
stages between 0 years and <16 years. Application of ADAFs to TUR are shown on p. 18 of U.S. EPA, Chemical
Assessment Summary National Center for Environmental Assessment, Integrated Risk Information System (IRLS),
Chloroprene (CASRN: 126-99-8) (Sept. 2010y (“IRIS Chemical Assessment™)
(https://iris.epa.gov/static/pdfs/1021_swmmary.pdD.

#1.S. EPA, Toxicological Review of Chloroprene (CAS No. 126-99-8), In Support of Summary Information on the
Integrated Risk Information System (IRIS) (“Summary Information on IRIS™) (Sept. 2010).

? La. Rev. Stat. Ann. §36.238(B), see alsc La. Rev. Stat. Ann. §36:251(B).

4
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C. EPA Complaint No. 04R-22-R6 (LDEQ and the Industrial Corridor and the
Formosa Facility)

EPA’s initial fact finding indicates that census tracts with the highest cancer risks from air toxics
in Louisiana are almost exclusively within the Industrial Corridor and also have a high
percentage of Black population. For this and other reasons described in detail below, EPA has
reason to believe that the cancer risks from air toxics exposures may be borne disproportionately
by the Black residents of the Industrial Corridor. Also, many residents living near the location of
the proposed Formosa facility have lived in their homes for years and have in the past on average
been exposed to levels of air poliution that, while below the 100-in-1-million upper bound
increased lifetime cancer risk, were still above EPA’s preferred 1-in-1 million cancer risk
benchmark. Further, the proposed Formosa site is in a census tract where 90% of residents
identify as Black which is disproportionate as compared to the Parish (49.6% Black) and State
(33.5% Black) populations. As described below, EPA has significant concerns that LDEQ’s
methods of administering its air permitting program may be causing or contributing to the cancer
and toxicity risk from air toxics for residents living near the proposed Formosa facility and that
these risks appear to be borne disproportionately by the Black residents in St. James Parish,
especially those who live closest the proposed Formosa facility.

RECOMMENDATIONS
For the reasons set forth more fully below, EPA recommends that LDEQ and LDH:

* Jointly host at least one community meeting, to be held virtually and in person, in
Reserve, Louisiana'® within 45 days of reaching a resolution of EPA’s Complaint Nos.
01R-22-R6 and 02R-22-R6 to discuss the commitments made in the IRAs;

¢ Conduct cumulative impact analyses for:

o the currently overdue permit renewals for Denka’s Chloroprene Unit (No. 3000-
V5), the Neoprene Unit (No. 2249-V9), and the HCI Unit (No. 206-V4) in St.
John the Baptist Parish;

o the Formosa Title V permits in St. James Parish to the extent LDEQ maintains the
issuance of those permits or reconsiders and reissues new permits—as noted
below, each of the fourteen permits issued by LDEQ to Formosa was recently
vacated and remanded by a Louisiana state court, and that decision was
subsequently stayed and appealed; and

o the next significant CAA permitting action in each of the Industrial Corridor
Parishes; the specific permit actions to be determined during informal resolution
discussions.

10 Reserve is the community closest to Denka and the location of the Fifth Ward Elementary School.

5
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These cumulative impact analyses should, at a minimum:

o Consider input from stakeholders, including those impacted by permitting
decision(s);

o Examine current, baseline cumulative risk burden or cumulative impact due to
multiple pollutant exposures (via any media) and non-pollutant stressors, such as,
income, race, employment, education, access to health care, and other social
determinants of health;

o Consider impacts from any facility mutagenic carcinogen emissions on lifelong
residents who have been exposed to such emissions starting in early-life as infants
and children; and

o Provide evidence-based recommendations for maximizing potential positive
health impacts and minimizing and/or avoiding potential adverse impacts
especially those that are or will be borne disproportionately based on race, color
or national origin, including consideration, where appropriate, of measures to
reduce emissions below the current baseline.

e  Each should hire a professional risk communicator to assist in providing residents
complete and accurate health risk information (e.g., cancer risk).

EPA recommends that LDEQ:

o Immediately conduct additional monitoring within St. John the Baptist Parish to
determine where chloroprene concentrations are below 0.2 ug/m® and are otherwise
appropriate locations to temporarily host the Fifth Ward Elementary School.

o Issue the renewed Denka permits by a date certain (to be agreed) after completion of the
cumulative impact analysis described above.

o Develop and implement a process to identify and address potential adverse health and
non-health effects {e.g., traffic, odors, noise) of proposed air permitting decisions and the
distribution of those effects based on race and/or national origin.

o Work to establish limits in Industrial Corridor air permits that appropriately take into
account the risks faced by the affected populations.

o Work to establish limits in Industrial Corridor air permits that, in the aggregate, limit air
emissions of carcinogens that have a mutagenic mode of action, including chloroprene
and EtO. Given the long history of exposure in the area, the goal is to limit future air
emissions of such pollutants to levels consistent with cancer risks below 100-in-1 million
(based on 70 years of exposure) at sites where people live, and to reduce concentrations
of such carcinogens even further if reasonably achievable. That being said, it is preferable
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to have the concentration for these chemicals as close to 1-in-1 million as reasonably
achievable.

EPA recommends that LDH:

e  Within 60 days of reaching a resofution with EPA for Complaint No. 02R-22-Ré6 (LDH
Denka Complaint), complete an updated health consultation report to evaluate the cancer
risk to the children of the Fifth Ward Elementary School which:

o Applies the current Agency for Toxic Substances and Disease Registry
(ATSDR)! Public Health Assessment Guidance Manuat including the
recommendations to consider based on cancer risk thresholds;?

o Addresses deficiencies of the June 2018 Report identified below;

o Evaluates all potential protective measures including the relocation of the school
children to alternate locations inside and outside the Parish; and

o Provides recommendations on measures necessary to eliminate or reduce the
children’s chloroprene exposure while at school to fevels protective of the
children’s health.

During our informal resolution negotiations, EPA intends to discuss additional
recommendations, including those suggested by the Complainants and by the CRISP 2022
Report discussed below. EPA would like to explore with LDEQ and LDH opportunities for
technical and funding assistance with respect to analytical tools, such as, for example cumulative
impact assessments, including health impact assessments, which could be used as part of
LDEQ’s permitting program/process. EPA is also willing to participate with LDEQ and LDH in
the community meeting(s) in Reserve as recommended above. In addition, EPA would also like
to explore with the affected communities opportunities for technical assistance and/or funding.

LDEQ and LDH Procedural Safeguards

To comply with federal nondiscrimination obligations, all recipients of federal assistance must
have in place procedural safeguards required under 40 C.F R. Parts 5 and 7; implement specific
policies and procedures to ensure meaningful public participation and access to the recipients’
services, programs, and activities for individuals with limited English proficiency (LEP) and
individuals with disabilities; and ensure that public involvement policies and practices are
consistent with the federal civil rights laws.’® This Letter does not specifically address whether

T Agency for Toxic Substances and Disease Registry (ATSDR), https:/www.atsdr.cdc. gov/pha-
visited Oct. 5, 2022).
12 ATSDR, https://www.atsdr.cdc. gov/pha-

(last visited Oct. 5, 2022).
13 See Title VI, 42 U.S.C. 2000(d) ef seq.; Section 504 of the Rehabilitation Act of 1973, as amended, 29 U.S.C. §
794 Lau v. Nichols, 414 U.S. 563, 568-69 (1974) (finding that the government properly required language services
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LDEQ or LDH have and are implementing these procedural safeguards; however, based on an
initial review, EPA identified several deficiencies in the Departments’ nondiscrimination
programs in light of EPA’s nondiscrimination regulations and applicable guidance. We look
forward to working with LDEQ and LDH to address these deficiencies as part of the IRA process
and commitments.

1L GENERAL BACKGROUND/OVERVIEW

Louisiana is one of the most heavily industrialized states in the nation.' The Industrial
Corridor, "> sometimes referred to as Cancer Alley, is an 85-mile stretch of land along the
Mississippi River between Baton Rouge and New Orleans comprised of the two Parishes that
have or will host the specific facilities at issue in these Complaints, St. John the Baptist and St.
James, and five other Parishes: Ascension Parish, East Baton Rouge Parish, West Baton Rouge
Parish, Iberville Parish, and St. Charles Parish.

A. History of Industrial Corridor

The historical context for the formation of the Industrial Corridor is important to understand as it
forms the backdrop for the apparent racial disparities highlighted in this Letter. As LDEQ in its
response to the Complaint stated, “beginning in the mid-20th century, many large tracts
(previously plantations) of well-drained land along the Mississippi River were offered up for sale
at reasonable prices.”!® A note in the Georgetown Environmental Law Review provides the
following overview:

Much of Cancer Alley is rural and made of unincorporated towns, meaning that these
communities do not have local governance over their affairs. Thus, the parish they are
located in has jurisdiction and can establish rules of governance in the town. Most
unincorporated communities were created when slavery ended and groups of free black
people, called “companies,” were able to buy strips of land at the edges of plantations.
The descendants of the original companies remained on the land and continued to
subdivide the parcels, resulting in a series of small black communities living on small

to be provided under a recipient’s Title VI obligations not to discriminate based on national origin); 40 CFR. §
7.35(a). See also U.S. EPA, Guidance fo Environmental Protection Agency Financial Assistance Recipients
Regarding Title VI Prohibition Against National Origin Discrimination Affecting Limited English Proficient
Persons. 69 Fed. Reg. 35602 (June 25, 2004) (available at https:/www.cpa. gov/sites/production/files/2020-
02/documents/title_vi_lep_guidance for epa_recipients 2004.06.25 pdf), U.S. EPA, Title V1 Public Involvement
Guidance for EP4 Assistance Recipients Administering Environmental Permitting Programs, 71 Fed. Reg. 14207
(Mar. 21, 2006) (available at hitps://www.cpa. gov/sites/production/files/2020-
02/documents/title_vi_public_involvement_guidance for_epa_recipients 2006.03.21.pd6); U.S. EPA, Procedural
Safeguards Checklist for Recipients (rev. Jan. 2020) (available at https://wvww.epa.gov/sites/production/files/2020-
02/documents/procedural_safeguards checklist_for_recipients 2020.01.pdf (which provides a more detailed
explanation of nondiscrimination obligations and best practices); U.S. EPA, Disability Nondiscrimination Plan
Sample (2017) (available at hitps://www.cpa.gov/sites/production/files/2020-
02/documents/disability_nondiscrimination_plan_sample_for_recipients 2020.01 pdf).

4 LDEQ, TOXIC 4IR POLLUTANTS FACT SHEET FAQS. Other Aspects of dir Pollulion Regulation,

https://deq Jouisiana.gov/fag/category/19 (last visited Aug. 30, 2022).

S LDEQ, Formosa Basis for Decision, p. 108.

16 LDEQ Formosa Response to Administrative Complaint No. 04R-22-R6 (“Formosa Response™), p. 11.

8
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strips of land. The plantations directly adjacent to these black communities have either
continued to be farming and sugar cane plantations or were sold to industries dependent
on river access to ship goods, chemicals, and petroleum products.”

The above is reinforced in the following passage:

In the period after the American Civil War of 1861-1865, known as ‘Reconstruction’,
emancipated Black people formed small towns, which grew from the slave quarters on
the plantations of their former enslavement. Over the course of the 20th century, large-
scale industrial facilities have been constructed atop those plantations, and historical
“freetowns’ have since become today’s “fenceline’ communities. '®

An article in The Atlantic adds:

It’s not by chance that 158 years after the signing of the Emancipation Proclamation,
rural Black communities bear the environmental consequences of Louisiana’s biggest
industry. Overlay a map of southern Louisiana’s petrochemical and petroleum plants with
archival maps of the area’s plantations, and you’ll find that in many cases the property
lines match up. “One oppressive economy begets another,” Barbara L. Allen, a professor
of science, technology, and society at Virginia Tech and the author of Uneasy Alchemy, a
book on environmental justice in the region, told me over the phone. “The Great River
Road was built on the bodies of enslaved Black people. The chemical corridor is
responsible for the body burden of their descendants.”

Allen’s research examines the extractive economy: how sugar monocropping transitioned
to petrochemical manufacturing. During Reconstruction, the Freedmen’s Bureau gave
land grants to black maroons and the formerly enslaved along the lower Mississippi,
parceling out slivers of large plantations to extended-family groups as part of reparations,
while returning the bulk of the land to white owners. The result, Allen wrote in a 2006
article was “a pattern of large, contiguous blocks of open land under single ownership . . .
separated by communities of freed blacks and poorer whites.” Like plantations,
petrochemical and petroleum plants benefit from large acreage and easy access to some
of the world’s busiest shipping lanes. When the oil industry moved in during the first half
of the 20th century, corporations began buying up the intact plantations. More than a
century later, the pattern established during Reconstruction is still visible, only instead of
plantations, Louisiana’s historic free towns share fence lines with plants. '

The article goes on to discuss St. James Parish:

17 Julia Mizotani, In the Backyard of Segregated Neighborhoods: An Environmental Justice Case Study of
Louisiana, 31 Geo. Env. L. Rev. 363, 373 (2019).

'8 Center for Constitutional Rights, et al. (2021, June 28). Environmental Racism in Death Alley, Louisiana.
Forensic Architecture. https:/forensic-architecture.org/investigation/environmental-racism-in-death-allev-louisiana.

¥ Groner, A. (2021, May 7). Louisiana Chemical Plants are Thriving Off of Slavery. The Atlantic.
https://www theatlantic. com/culture/archive/202 1/05/louisiana-chemical-plants-thriving-off-slaverv/6 18769/
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“St. James Parish, on its face, is hunky-dory: fifty-fifty Black and white,” Anne Rolfes,
the founder and director of the Louisiana Bucket Brigade, a nonprofit that partners with
fence-line communities to advocate for environmental rights, said during the
aforementioned bike tour. “However, the African American population is mostly at one
end of the parish, in the Fourth and Fifth Districts. And where do you think the land-use
plans put all the petrochemical plants?” Lavigne lives in the Fifth District, where nine
plants are in operation, two are under construction, and four more, including Formosa’s
megaplex—which itself includes 14 unique facilities—are proposed.” %

The 2016-2020 American Community Survey (ACS) found that Louisiana is 33.5% Black and
58.3% White. The population of the Industrial Corridor is 42.5% Black and 50% White. Only
16% of Louisiana’s population lives in the Industrial Corridor; however, it is home to 20.3% of
the state’s Black population and 13.6% of the state’s White population 2!

I, LEGAL BACKGROUND
A, Title VI

Title VI prohibits discrimination on the basis of race, color, or national origin by recipients of
federal financial assistance. It covers all of the operations of programs or activities that receive
federal financial assistance without regard to whether specific portions of the program or activity
are federally funded. The term “program or activity” means all of the operations of a department,
agency, or the entity to which federal financial assistance is extended. 2 The part of the program
or activity that receives assistance can be, and often is, distinct from the part that engages in the
allegedly discriminatory conduct.?

Both LDEQ and LDH are recipients of EPA financial assistance.?* As such, the prohibitions
against discrimination based on race, color, or national origin (including limited English
proficiency), disability, sex and age, apply to all LDEQ and LDH programs and activities
regardless of whether those specific programs or activities receive EPA financial assistance.

Title VI prohibits both intentional discrimination and acts that have an unjustified disparate
impact on the basis of race, color, or national origin, Under EPA’s Title VI implementing
regulations, discrimination may occur when a recipient’s “criteria or methods of administering

21,

2 U.S. Census Bureay, 2016-2020 American Community Survey, hitps://www.census. gov/newsroom/press-
releases/2022/acs-5-year-estimates. html.

2 See 42 U.S.C. §§ 2000d, 2000d-4(a). 42 U.S.C. § 2000d-4a; Civil Rights Restoration Act of 1987, Pub. L. No.
100-259, 102 Stat 28 (1988) (CRRA); U.S. Department of Justice (DO, Title VI Legal Manual.

https://www justice. gov/crt/fes/Témanual (discussing “Program or Activity™).

23 See White v. Engler, 188 F. Supp. 2d 730, 745-47 (E.D. Mich. 2001) (finding that plaintiffs could pursue a Title
VI claim against a scholarship program, even though the program operated without federal financial assistance,

because it was part of a department that reccived federal funds); D.J. Miller & Assocs. V. Ohio Dep 't of Admin.

Servs., 115 F. Supp. 2d 872, 878 (S.D. Ohio 2000) (granting a preliminary injunction under Title VI regarding

alleged discrimination in a state contract where the contract was administered by a department that received federal

funds).

2 EPA Complaint No. 01R-22-R6 Acceptance Letter, April 6, 2022; EPA Complaint No. 02R-22-R6 Acceptance

Letter, April 6, 2022,

10
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its program or activity . . . have the effect of subjecting individuals to discrimination because of
their race, color, national origin, ...or have the effect of defeating or substantially impairing
accomplishment of the objectives of the program or activity with respect to individuals of a
particular race, color, [or] national origin . . . " The focus in a “disparate impact” or “effects”
case of discrimination is on whether the consequences of the recipient’s policies, practices,
decisions, and actions, or failure to act, has had or will have the effect of subjecting persons to
discrimination, regardless of the recipient’s intent. 2

To establish an adverse disparate impact, EPA must: (1) identify the specific policy or practice at
issue; (2) establish adversity/harm; (3) establish disparity; and (4) establish causation.?” This is
referred to as a prima fucie case of disparate impact discrimination.?® Here, EPA’s initial
evaluation of these factors included determining what the policy or practice is, who is being
affected by LDEQ’s and/or LDH’s policies or practices, actions or inactions; how they are
affected; and whether a disproportionate harm is borne by a population based on race. Below is
a summary of EPA’s initial prima facie disparate impact analysis based on its investigation thus
far.

B. Federal and State Regulation of Air Toxics

Under the Clean Air Act®(CAA), EPA is required to regulate emissions of hazardous air
pollutants *® The CAA contains a list of 189 hazardous air pollutants (HAP), also known as toxic
air pollutants or air toxics. These pollutants are known or suspected to cause cancer or other
serious health effects, such as reproductive effects or birth defects, or adverse environmental
effects. Chloroprene is a HAP.* EPA has developed technology-based and risk-based standards
for controlling the emissions of air toxics from sources in most industry groups (or “source
categories”). The technology-based standards, knows as maximum achievable control
technology (MACT) are based on emission levels that are already being achieved by top
performing industry sources. The risk-based standards, known as residual risk standards, are
based on levels necessary to provide an ample margin of safety to protect public health, unless a

5 See 40 CF.R. § 7.35(b).

% See U.S. EPA, Office of External Civil Rights Compliance, Compliance Toolkit (EPA Title VI Toolkity Chapter 1
(Jan, 18, 2617), available at https://www.epa.gov/sites/default/files/2017-0 /documents/igoikit-chapterl -
transmittal_letter-faqs.pdf. See also U.S. DOI, Title VI Legai Manual, https://www justice.gov/crt/fos/Témanuals.
¥ See EPA Title VI Toolkit, p. 8, https://www.epa. gov/sites/production/files/2017-01/documents/toolkit-chapteri-
transmittal _letter-fags.pdf.

2 1f the evidence establishes a prima facie case of adverse disparate impact, EPA must then determine whether the
recipient has articulated a “substantial legitimate justification” for the challenged policy or practice. EPA will
generally consider whether the recipient can show that the challenged policy was “necessary to meeting a goal that
was legitimate, important, and integral to the [recipient’s] institutional mission” in order to establish a “substantial
legitimate justification.” The analysis requires balancing recipients’ interests in implementing their policies with the
substantial public interest in preventing discrimination. Once a substantial legitimate justification is established, the
next step in the analysis is to evaluate whether there is a less discriminatory alternative available that would achieve
the same legitimate objective but with less of a discriminatory impact. EPA utilizes the “preponderance of the
evidence” (more likely than not) standard in its investigations to determine whether or not a recipient has violated
federal civil rights laws. /d.

¥ 42 US.C §7401 et. seq.

30 CAA §112.

B US EPA, Initial List of Hozardous Air Pollutants with Modifications, https.//www.epa.gov/haps/initial-list-
hazardous-air-pollutants-modifications (last visited Oct. 4, 2022).
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more stringent standard is needed to prevent, taking into consideration costs, energy, safety and
other relevant factors, an adverse environmental effect. Collectively, the standards for air toxics
are known as National Emission Standards for Hazardous Air Pollutants (NESHAP).

Title V of the Clean Air Act Amendments of 1990, Public Law 101-549, requires EPA to
promulgate regulations that require and specify the minimum elements of state operating permit
programs. Section 502(d)(1) of the CAA, 42 U.S.C. § 766la(d)(1), requires each state to develop
and submit to the EPA an operating permit program to meet the requirements of Title V of the
CAA. State and local permitting authorities issue Title V permits pursuant to their EPA-approved
Title V programs. The CAA requires states to develop and to submit to EPA programs for
issuing operating permits to major stationary sources (including major sources of HAPs listed in
section 112 of the Act), sources covered by New Source Performance Standards (NSPS), sources
covered by emissions standards for hazardous air pollutants pursuant to section 112 of the Act
and affected sources under the acid rain program *2

All major stationary sources of air pollution and certain other sources are required to apply for
operating permits under Title V of the CAA, which combine all enforceable requirements,
including emisstons limits, monitoring, recordkeeping, and reporting requirements necessary to
assure compliance with the CAA into one document.** The Title V operating permit program
generally does not impose new substantive air quality control requirements ** One purpose of
the Title V program is to "enable the source, States, EPA, and the public to understand better the
requirements to which the source is subject, and whether the source is meeting those
requirements." Thus, the Title V operating permit program is a vehicle for ensuring that air
quality control requirements are appropriately applied to facility emission units and for assuring
compliance with such requirements.

In 1982, EPA granted Louisiana authority to implement the New Source Performance Standards
program % In 1995, LDEQ was granted full EPA approval to implement its Title V permit
program " LDEQ issues Part 70 operating permits (Title V operating permits) pursuant to its
state regulations set forth at LAC 33:1IL Chapter 5.

In 1989, the Louisiana Legislature established a state toxic air pollutant emission control
program. LDEQ developed and promulgated the Comprehensive Toxic Air Pollutant Emission
Control regulation®® which incorporated the federal MACT standards and established emission
reporting requirements for all major sources of toxic air pollutants and set an ambient air

3257 Fed. Reg. 32250 (July 21, 1992).

3 CAA § 502(a).

3 57 Fed. Reg. 32250, 32251 (July 21, 1992).

33 Id

3 Effective April 7, 1993, EPA delegated to LDEQ the authority to implement and enforce the NESHAP program.
See 60 Fed. Reg. 17.750 (Apr. 7, 1995); 60 Fed. Reg. 47296 (Sept. 12, 1995); 69 Fed. Reg. 15687 (Mar. 26, 2004);
71 Fed. Reg. 19652 (Apr. 17, 2006); 75 Fed. Reg. 19252 (Apr. 14, 2010); 80 Fed. Reg. 9,613 (Feb, 24, 2015).
Effective in 1982, EPA delegated to LDEQ the authority to implement and enforce the NSPS program. See 47 Fed.
Reg. 7665 (Feb. 22, 1982); 69 Fed. Reg. 15687 (Mar. 26, 2004); 75 Fed. Reg. 19252 (Apr. 14, 2010); 80 Fed. Reg.
9,613 (Feb. 24, 2015).

¥ Effective October 12, 1995, EPA approved Louisiana’s Title V operating permit program. See 40 C.F.R. Part 70,
Appendix A; 60 Fed. Reg. 47,296 (Sept. 12, 1995).

3 Louisiana Administrative Code (LAC) Title 33: Part I11. Chapter 51.
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standard for each pollutant. Under this program, facilities must report annual emission totals to
LDEQ's Toxic Emission Data Inventory 3 Compliance with CAA procedural and substantive
requirements does not necessarily establish compliance with Title VI requirements.

IV.  INITIAL FACT FINDING AND ANALYSIS

A. EPA COMPLAINT NO. 01R-22-R6 (LDEQ and the Denka Facility
Complaint)

On January 20, 2022, EPA received a complaint filed on behalf of Concerned Citizens of St.
John and Sierra Club alleging that LDEQ’s implementation of its air pollution control program
subjects Black residents of St. John the Baptist Parish to discrimination on the basis of race in
violation of Title VI and EPA's nondiscrimination regulations found at 40 C.F R. Part 7. The
Complaint alleged that LDEQ’s actions and failure to take action relative to the Denka facility in
LaPlace, Louisiana, and other nearby industrial facilities subject Black residents to
disproportionate levels of air pollution including chloroprene and ethylene oxide.

The Complaint also alleged that other LDEQ policies or practices resulted in discrimination
including LDEQ’s alleged failure to: (1) fulfill the terms of an EPA grant to assess the causes of
higher cancer risk in St. John the Baptist Parish; (2) act on three Denka CAA Title V permit
renewal applications; (3) conduct public notice and comment on the permit renewals; and (4)
strengthen Denka’s pollution control measures.

On April 6, 2022, EPA accepted, in part, for investigation:

Whether LDEQ uses criteria or methods of administering its air pollution control
program that have the intent and/or effect of subjecting persons to discrimination on the
basis of race in violation of Title VI of the Civil Rights Act of 1964 and EPA’s
implementing regulation at 40 C.F.R. Part 7 §§ 7.30 and 7.35, including, but not limited
and with respect to:

LDEQ’s acts or failures to undertake certain actions related to the Denka facility
in connection with its air pollutant emissions, and the predominantly Black
residents of St. John the Baptist Parish.

On April 25, 2022, LDEQ agreed to engage in the informal resolution process.

1. LDEQ’s Response to EPA’s Acceptance of the Complaint for
Investigation

Pursuant to EPA’s regulations, EPA provided LDEQ an opportunity to make a written
submission responding to, rebutting, or denying the allegations raised in the Complaints. 40

3 See, LDEQ, AIR TOXICS PROGRAM, hitps://deq.louisiana.
visited Oct. 4, 2022).
40 ee, e.g., EPA Title VI Toolkit.

rov/resources/categorv/air-toxics-prograim {last
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C.FR.§7.120(d) (1). LDEQ submitted a response dated June 3, 2022. LDEQ's response failed to
provide a reason for EPA to dismiss either Complaint, halt its fact finding, or identify within
LDEQ’s information or arguments a rationale that would diminish EPA’s level of concern. Itis
beyond the scope of this Letter to respond to each of the arguments raised by LDEQ in its
response; however, EPA has undertaken to address a number of LDEQ’s points in an effort to
ensure EPA’s positions and rationales are clear to LDEQ.

2. Background on Denka and St. John the Baptist Parish

The Denka facility in St. John the Baptist Parish produces neoprene, and the chemical
chloroprene, which is used during the manufacturing process.*! The facility was originally
operated by DuPont Pontchartrain Works (DuPont) beginning in 1964, and in 1968, DuPont
announced that it would begin neoprene production at this facility. Since November 2015, the
neoprene division of the facility has been owned and operated by Denka.

Chloroprene is emitted into the air from Denka’s neoprene manufacturing operations which
consist primarily of three chemical manufacturing process units: the Chloroprene Unit, the
Neoprene Unit, and the HCl Recovery Unit. Chloroprene is produced using 1,3-butadiene and
chiorine in the Chloroprene Unit.*? Chloroprene, 1,3-butadiene, and chlorine, are all defined as
HAPs under CAA Section 112(b)(1).*

In May 2016, in a memo discussing Denka’s chloroprene emissions, the EPA’s air toxics
program explained to EPA Region 6:

Under EPA’s air toxics risk management framework, a cancer risk of 100-in-1 million is
generally described as the upper limit of acceptability for purposes of risk-based
decisions. Cancer risks at or below 1-in-1 million indicate little potential for cancer risk
in the air toxics program. When existing source emissions are too high to achieve the 1-
in 1 million level and controls are being considered, EPA is interested in controls that
reduce off-site exposure concentrations associated with cancer risks to no higher than 1-
in-1 million for as much of the nearby population as is feasible *

With regard to Denka’s emissions, EPA further stated:
At a minimum, we recommend that this facility aims for emission reductions such that

the maximum annual average chloroprene concentration is no higher than 0.2 ug/m3 at
the highest modeled off-site location. That being said, it is preferable to have the

1 U.S. BPA, LaPlace, Louisiana - Background Information, hitps://swww .cpa.gov/la/laplace-louisiana-background-
information (last visited Oct. 4, 2022).

2 LDEQ-EDMS, Title ¥ Permit Renewal Application (Oct. 2016),

https://edms.deq Jouisiana. gov/app/doc/view?doc=10386907.

B2 US.C. §7412(b)1).

4 Letter from Kelly Rimer, Leader, Air Toxics Assessment Group, Health and Environmental Impacts Division,
Office of Air Quality Planning and Standards, U.S. EPA to Frances Verhalen, P.E., Chief, Air Monitoring Grants
Section, EPA Region 6, Preliminary Risk-Based Concentration Value for Chloroprene in Ambient 4ir (May 5,
20163,
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chloroprene concentrations at the highest modeled census block as close to 0.002 ug/m3
as reasonably achievable.®

Due to concerns about chloroprene emissions from the facility, LDEQ and Denka negotiated an
Administrative Order on Consent (AOC), dated January 6, 2017, under which Denka installed
the pollution controls with the goal of reducing facility wide chloroprene emissions by 85% (as
compared to the facility’s 2014 emissions).* Measures implemented pursuant to the AOC
included the installation of a Regenerative Thermal Oxidizer (RTO), which continues to operate.
By letter dated May 20, 2020, LDEQ informed Denka that an 85% (84.63% rounded) reduction
in chloroprene emissions compared to 2014 reported emissions had in fact been achieved.*’ The
monitoring data discussed below shows reductions in chloroprene concentrations, but the annual
averages for many of the monitors continue to show chloroprene concentrations above the EPA
recommended 0.2 pg/m® and the preferred 0.002 ng/m*#®

In St. John the Baptist Parish, 58.5% of the population identifies as Black while 33.3% identifies
as White. Ninety-three percent (93%) of the residents within one mile of the Denka facility
identify as Black. The closest homes are approximately 700 feet away from the facility fence
line, and the facility is approximately 1,500 feet from Fifth Ward Elementary,* a public school
with 402 students, 75% of whom are Black.*®

3. Cancer Risk from Chloroprene Exposure

EPA develops IRIS assessments to characterize the hazards to human health posed by
environmental chemicals. Developing an IRIS assessment for a particular chemical involves
identifying credible human health hazards associated with chemical exposure, then
characterizing a quantitative relationship between chemical exposure and each credible health
hazard. These quantitative relationships are then used to derive toxicity values. IRIS toxicity
values for cancer from inhalation exposure are called inhalation unit risk (IURs) and represent
estimates of the increased cancer risk from inhalation exposure to a concentration of 1 pg/m?
over a lifetime. The TUR can be multiplied by an estimate of lifetime exposure (in pg/m°) to
estimate the lifetime cancer risk. EPA programs integrate the hazard information and cancer unit
risks into their risk assessments.

45 Id
@ See LDEQ Denka The Path Forward,
b ww 2oV

JM&M
17 See Letter from Lourdes Iturralde, Assistant Secretary, LDEQ to Patrick Walsh, CIH/SHE Manager, Denka

Performance Elastomer LLC (May 20, 2020).

“ It bears noting that the LDEQ 8-hour short term workplace standard for chloroprene exposure was at the time, and

continues to be, 857 ug/m®. See, LAC Title 33: Environmental Quality Part 111: Air. Section 5112-Table 51.2., April

2014.

¥ See Administrator’s letier to Denka & DuPont (Jan. 24, 2020)

.gov/system/files/documents/2022-01/messrs. -toshio-imai-and-edward-d.-breen.pdf).
3% National Center for Education Statistics, Fifth Ward Elementary School, St. John the Baptist Parish, 2020-2021
School Year,

bttps://nces.ed. gov/ced/schoolsearch/school detail asp?Search=1& SchoollD=220153002003&1D=220153002003
(last visited Oct. 12, 2022).
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EPA’s 2010 IRIS Assessment for Chloroprene®! analyzed the cancer and other human health
effects associated with chronic inhalation exposure to chloroprene over a 70-year lifetime. It
concluded that chloroprene is “likely to be carcinogenic to humans™ and that it acts through a
mutagenic mode of action. The TUR for chloroprene is 5 x 10™ per pg/m® when adjusted for
exposure from birth and taking into account increased susceptibility during childhood.®

The IRIS TUR for continuous lifetime inhalation exposure can be used to calculate an estimated
ambient air concentration associated with a particular lifetime excess cancer risk. For a lifetime
excess cancer risk of 100-in-1 million from continuous exposure through inhalation over a 70-
year lifetime, starting at birth, and taking into account increased susceptibility during childhood,
the estimated air concentration is 0.2 micrograms of chloroprene per cubic meter (ug/m>).

A mutagenic mode of action means that a chemical induces cancer by beginning to damage DNA
and producing mutations. When a person breathes in chloroprene, it causes DNA damage in the
body’s cells. The resulting mutations increase the likelihood that a person will develop cancer
over the course of their lifetime.

Individuals exposed to mutagenic carcinogens starting in early life as infants or young children
are understood to be more susceptible than individuals exposed only as aduits ** Reasons for this
susceptibility include more rapid cell division during early life resulting in less time to repair
DNA mutations; more rapid expansion of mutant cells lead to cancer. The contribution to
lifetime cancer risk from a single year of exposure to chloroprene is greater if that year occurred
during childhood. Childhood exposures to chloroprene may increase a person’s risk of cancer
later in life.

With publication of a peer reviewed IUR for chloroprene, it became possible to calculate cancer
risks for populations exposed to that air pollutant.

1 See, Summary Information on IRIS.

2 See, IRIS Chemical Assessment, p. 18.

S U.S. BEPA, Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure fo Carcinogens, (Mar.
2005), p.30.
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4, Status of Denka Air Permits

Currently, the Chloroprene, Neoprene, and Hydrochtoric Acid (HCI) Recovery Units operate
under the following permits each of which has expired:

Unit Permit No. | Date Issued | Expiration Date | Renewal Application
Date

Chloroprene Unit 3000-V5 09/09/2014 | 04/26/2017 10/26/2016%*

Neoprene Unit 2249-V9 04/27/2017 | 05/15/2019 07/26/2018%

HCI Recovery Unit 206-V4 03/03/2017 | 06/18/2020 11/19/2019%

LDEQ has represented that it is presently reviewing Denka’s renewal applications.”’
5. Initial Disparate Impact Analysis
The following summarizes EPA’s initial disparate impact analysis.
a) Neutral Policy or Practice

EPA’s regulations prohibits LDEQ from administering its air pollution control program in a way
that has the effect of subjecting the residents of St. John the Baptist living near the Denka facility
to discrimination on the basis of race.’® To determine compliance with the regulations, EPA must
first identify what “facially neutral policies or practices,” or actions, may have produced “a
negative effect—looking at who is impacted and where the impact occurs—in order to identify
the legally relevant policies or practices.”

A neutral practice need not be undertaken affirmatively, but in some instances could be the
failure to act or to adopt an important policy.*® During its fact finding, EPA found several
specific LDEQ policies or practices, actions or inactions taken within the context of LDEQ's

3 LDEQ-EDMS, htips.//edms deq louisiana. gov/app/doc/view?doc=10386907. On November 7, 2018, Denka
submitted Addendum No. 1 and in December 2020 Addendum No. 2 to its renewal application

https://edms. deq Jouisiana, ov/app/doc/view?doc=12489947).
3 LDEQ-EDMS, hitps://edms.deq.louisiana. gov/app/doc/view?doc=11249049. On November 1, 2018, Denka
submitted additional information on and addendums on January 28, 2020, and August 22, 2020. LDEQ-EDMS,
hitps://edms deq Jouisiana gov/app/doc/view?doc=12328494,
* LDEQ-EDMS, https:/edms.deq.Jouisiana. gov/app/doc/view?doc=11954047. On June 2, 2020, Denka submitted
an addendum. LDEQ-EDMS, https://edms.deq.louisiana. gov/app/doc/iview?doc=12204487.

¥ Letter from Chuck Carr Brown, Secretary, Louisiana Department of Environmental Quality, to Lilian Sotolongo
Dorka, Director, U.S. Environmental Protection Agency, External Civil Rights Compliance Office, Re: Response to
Concerned Citizens of St. John, et. al, Complaint Filed Under Title V1 of the Civil Rights dct of 1964, 42 US.C.
$2000d (Complaint No: 01 R-22-R6) {“LDEQ Denka Response”™), pp. 4 and 6 (June 3, 2022).
¥40 CFR. Part 7 §§ 7.30 and 7.35
¥See U.S. DOJ Title VI Legal Manual (Identifying the facially neutral policy or practice, agency practice tip)
https:/www justice. gov/crt/fes/ToManual 74#E
6 See EPA Title VI Toolkit.
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methods of administering its air pollution control program that may be causing or contributing to
adverse disparate impacts based on race as described below.

i EPA is concerned that LDEQ’s erroneous legal interpretation that its
nondiscrimination obligations under Title VI and EPA’s implementing regulations do
not apply to its Title V program® results in LDEQ failing to properly identify and
address disparate impacts resulting from its Title V program and to deny those
impacted by LDEQ decisions the ability to raise concerns about discriminatory
effects of those decisions. As explained above, supra at page 10, Congress made clear
in the Civil Rights Restoration Act of 1987 that the Title VI nondiscrimination
obligation applies to all the programs and activities of a recipient and courts have
confirmed recipients’ obligations in this regard.®* Therefore, even if LDEQ’s Title V
permit program does not directly receive EPA financial assistance, because LDEQ
receives EPA financial assistance, the Title VI nondiscrimination obligation applies
to all programs administered by LDEQ, including its Title V program.

EPA is concerned that LDEQ’s inaction on the Denka Title V operating permit
renewal process coupled with the lack of an established process to assess whether its
permit actions might cause or contribute to adverse disparate impacts in violation of
Title VI that is accessible to the public denied LDEQ and the community the
opportunity to work together to identify and address any adverse disparate impacts
resulting from Denka’s chloroprene emissions.

The Title V permit process is one, but not the only logical point for LDEQ to conduct
an analysis to identify and address any adverse disparate impacts to which the
renewal of a facility’s operating permit may cause or contribute. Another would be
through the grievance process LDEQ is required to have in place by EPA’s
nondiscrimination regulations.®* The grievance process is another appropriate avenue
to formally to raise concerns about disparate impact and the health risks posed by
Denka’s chloroprene emissions. If LDEQ has a grievance procedure, EPA was not
able to find a way to access it on LDEQ’s website which makes it essentially
unavailable.

LDEQ’s failure to acknowledge the applicability of Title VI and to make available
the grievance process described above meant that residents—already struggling with
the burden of harmful pollution—had to seek other means to prod action to secure an
appropriate response to address the health risk posed by Denka’s chloroprene
emissions. In the past few years, residents petitioned EPA for enforcement action

S LDEQ Denka Response, pp. 1-2.

52 BPA has also made this clear in its 2017 Toolkit (p. 2) a document that LDEQ quotes at Iength in its Basis For
Decision’s for the Formosa permits discussed below. See also, FAQ #4 in January 18, 2017 FREQUENTLY
ASKED QUESTIONS (FAQs) FOR CHAPTER 1 OF THE U.S. EPA'S EXTERNAL CIVIL RIGHTS COMPLIANCE
OFFICE COMPLIANCE TOOLKIT”

5340 CF.R. § 7.90.
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under the CAA and rulemaking under the Toxics Substances Control Act;** filed this
Complaint with EPA and the Civil Rights Division of the U.S. Department of Justice;
and petitioned the Organization of American States.%® They also organized protests
including at the Denka facility, at the Fifth Ward Elementary School, at Denka’s
headquarters in Japan, and a five-day march from Reserve to Baton Rouge,
Louisiana.®

In addition, when residents raised their concerns to EPA through the Title VI civil
rights complaint process, LDEQ incorrectly argued it “was an improper vehicle for
raising allegations of discrimination under the [t]itle V permitting program.”®" If
allowed to stand, LDEQ’s erroneously limited legal interpretation of its Title V1
obligation would inappropriately deny the residents of Louisiana their right to file
discrimination complaints with EPA.

Moreover, EPA is concerned that LDEQ’s inaction on the Denka Title V operating
permits renewal process denies the benefits of the permit process (e.g., access to
information about the facility; ability to influence operations through comment
process; potential to appeal permit to EPA) to the residents impacted by Denka who
disproportionately identify as Black. As explained above, one purpose of the CAA
Title V program is to "enable the source, States, EPA, and the public to understand
better the requirements to which the source is subject, and whether the source is
meeting those requirements."®*

ii. LDEQ’s response to the Complaint provided several reasons for delaying the Title V
operating permit renewal process, including asserting that there “was developing

information and activities related to chloroprene emissions;®® and Denka’s requests
for reconsideration of the Integrated Risk Information System (IRIS) assessment for

4 Petition to the Administrator, United States Environmental Protection Agency. Petition for Emergency Action
under the Clean Air Act, 42 US.C. § 7603 et seq., to Abate the Imminent and Substantial Danger 1o St. John the
Baptist Parish, Louisiana Residents from Toxic Air Pollution and Petition for Rulemaking under the Clean Air Act,
42 US.C. § 7412, fo Set Health-Protective Air Toxics Emissions Standards (May 6, 2021).

95 Petition from Concerned Citizens of St. John to the Organization of American States, Inter-American Comnyssion
on Human Rights, Emergency Request for Precautionary Measures Pursuant to Article 25 of the Rules of Procedure
of the Inter-dmerican Commission on Human Rights on Behalf of Residents of St. John the Baptist Parish,
Louisiana, (undated).

5 Dermansky, J. (2019, Nov. 1). Fnvironmental Justice Activists Arrested Amid Growing Concerns Over
Louisiana’s Cancer Alley Pollution. DeSmog. hitps://www.desmog.com/2019/11/0 Venvirommental -justice-arrests-
louisiana-cancer-allev-pollution/ (EJ Activists Arrested), Dermansky, J. (2021, May 12) Inspector General Directs
EPA to Update Its Rules for Two Toxic dir Pollutant A Louisiana Cancer Alley community group responded by
petitioning the EPA fo take emergency action to reduce carcinogenic emissions. DeSmog.

https://www desmog.com/2021/05/12/inspector-general-epa-chloroprene-ethvlene-oxide-denka/ (/G Directs EPA);
Blair, G. and Laughland, O. (2019, June 26). Residents of America’s Cancer Town confront chemical plant owner in
Japan. The Guardian. https://www.theguardian. com/us-news/2019/jun/26/cancer-town-denka-pontchattrain-works-
reserve-lonisiana; Lartey, J. and Langhland, O. (2019, May 30). They've been killing us for too long': Louisiana
residents march in coalition against 'death alley’. The Guardian. https:// www.theguardian.com/ns-
news/2019/may/30/toxic-america-louisiana-residents-march-against-polluting-plant,

" LDEQ Denka Response, pp. 1-2.

%8 57 Fed. Reg. 32250, 32251 (July 21, 1992).

% LDEQ Denka Response, p. 6.
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chloroprene.” In its response to the Complaint, LDEQ states that “it is EPA that bears
the responsibility to update control standards for hazardous air poliutants under
Section 112 of the CAA; this is not a state responsibility nor is it an element of the
Title V permitting program.””! While it is true that EPA has a role in regulating HAPs
and has taken steps toward regulating chloroprene,”? LDEQ fails to acknowledge its
own authority and precedent for regulating chioroprene.” LDEQ’s webpage devoted
to explaining its TAP program states as mandated by Louisiana Revised Statute
30:2060:

“. .. Louisiana DEQ developed and promulgated the Comprehensive Toxic Air
Pollutant Emission Control regulation, one of the most stringent state air toxics
rules in the country. The state regulation also surpasses the federal regulation. In
addition to incorporating the control technology (MACT) standards, the state rule
establishes emission reporting requirements for all major sources of toxic air
pollutants and sets an ambient air standard for each pollutant.”™

Chloroprene is listed as a TAP in LAC 33:111. Chapter 51, Tables 51.1-51.3. As
Denka explained in an undated FAQ, “The LDEQ ambient standard for chloroprene
is 857 ug/m® on an 8-hour basis.””

Additionally, the rationale that it is waiting to see what other agencies might do
related to Denka’s chloroprene emissions is inconsistent with LDEQ’s prior actions
which raises questions about the reasonableness of such a claim. For example, in
2016, Chuck Carr Brown, the Secretary of the LDEQ (Dr. Brown), stated that rather
than wait around for his counterparts at EPA to set a chloroprene standard, he was
using the AOC to get reductions.”

il EPA is also concerned about LDEQ’s interactions with the residents who live near
the Denka facility. During the few public meetings held to discuss Denka’s
chloroprene emissions that LDEQ attended, when residents raised their concerns
about Denka’s failure to meet the maximum annual average chloroprene

TUS, EPA, RFC 210035 — Chloroprene, pig
"' LDEQ Denka Response, p. 11.

72 EPA will conduct a risk assessment on chloroprene emissions to support of the Group I Polymers and Resins:
National Emission Standards for Hazardous Air Pollutants NESHAP) and the Hazardous Organic NESHAP, that
are scheduled for proposal in March 2023 and December 2022, respectively.

73 Also, Denka noted in an FAQ issued sometime after 2617 that LDEQ had not *. . . set any new limits regarding
chloroprene exposure as a result of the draft NATA study published in 2015.” Denka, FREQUENTLY ASKED
QUESTIONS, ttp://denka-pe.com/wp-content/uploads/2017/10/Denka-QA.pdf.

" LDEQ, TOXIC AIR POLLUTANTS FACT SHEET FAQS,

https://www.deq louisiana. gov/index cfin/fag/category/19 (last accessed Oct. 2, 2022).

7S Denka, FREQUENTLY ASKED QUESTIONS, hitp://denka-pe com/wp-content/uploads/2017/10/Denka-QA. pdf
6 Dermansky, J. LDEQ Secretary Dr. Chuck Brown, YouTube video imbedded within DeSmog, at approximately
Minute 18:23 (Dec. 2016), https:/www.desmog.com/2017/04/19/st-john-baptist-parish-fight-clean-air-louisiana-
cancer-alley-denka-chloroprene/(St. John Baptist Parish Fights) (Dr. Chuck Carr Brown before the St. John the
Baptist Parish Council).
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concentration EPA recommended, LDEQ officials referred to those concerns as “fear
mongering. ™"’

In a 2016 public meeting to discuss the Denka facility and actions being taken to
address the emissions, Dr. Brown spoke for several minutes with a councilmember
who was trying to determine whether the implementation of the AOC pollution
controls would reduce the chloroprene concentrations to “point 2.” Dr. Brown
repeatedly emphasized that the 0.2 was an EPA guidance, “just something EPA
targeted as a goal,””® and that he wanted the speaker to “detach yourself from that
number.””® The message seemed to be that residents should focus on the amount of
the predicted emissions reductions, not what was of concern to residents—whether
the reductions would achieve cancer risks below EPA’s upper limit of acceptability or
meet EPA’s preferred cancer risks of no higher than 1-in-1 million for as much of the
population near Denka as is feasible.

LDEQ’s website page “Denka: The Path Forward” also includes the Department’s
response to the question “What about 27

Once the control measures are in place, LDEQ will again assess the emissions at
the Denka facility. While there is currently no federal or state standard for
chloroprene emissions, EPA has offered a number as guidance. It is not an
emissions limit.%

While it is true that the 0.2 pg/m® concentration does not constitute an explicit
emissions limit, the statement is confusing at best and misleading at worst since it
does not provide any explanation of what the “.2” number is—FEPA’s scientific
assessment of the upper limit of acceptable exposure to avoid elevated cancer risk.
LDEQ’s repeated reference to the lack of a federal standard and its description of the
0.2 pg/m* concentration as mere guidance could be interpreted as questioning the
scientific basis and significance of the IRIS inhalation unit risk, and the advisability
of reaching those concentration levels and risk levels.

At this same 2016 public meeting when discussing EPA’s IRIS assessment for
chloroprene, Dr. Brown stated that in 2015 EPA had reclassitied chloroprene as a
“possible carcinogenic.”*! He further stated that he hoped the audience would “key in

7 Dr. Brown later said, “I’m not going to say I regret using the term. I just felt like I could’ve used a different term.”
Victor Blackwell, Wayne Drash and Christopher Lett, Toxic tensions in the heart of ‘Cancer Alley’, CNN

(Oct. 20, 2017), hitps//www.cnn.con/2017/10/20/health/ouisiana-toxic-town/index html.

8 Supra footnote 76, St. John Baptist Parish Fights, Minute 16:41 (Dec. 2016).

™ Supra footnote 66, EJ Activists Arrested, at Minute 15:33. Dr. Brown later stated in an interview with CNN,
“That’s why ['ve tried to tell everyone: Detach yourself from that number and let’s work toward a solution that
involves the best available control technology.” Victor Blackwell, Wayne Drash and Christopher Lett, Toxic
tensions in the heart of ‘Cancer Alley’, (Oct. 20, 2017), https://www.cnn.cony/2017/10/20/health/louisiana-toxic-
toww/index.himl.

80 LDEQ, Denka: The Path Forward,

https://www.deq. louisiana gov/index.cfin?md=pagebuilder&tmp=home&pid=denka (last visited Oct. 4, 2022).
81 Supra, footnote 66, F.J Activists Arrested, Minute 2:14 (Nov. 1, 2019).
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on the words” he was using “a possible carcinogenic.”®? In 2010, EPA concluded that
chloroprene was a likely carcinogen. In general usage “possible” means something
that may or may not occur,® while “likely” means having a high probability of
occurring or being true.** Dr. Brown’s mischaracterizing the category of carcinogen
on behalf of LDEQ had the potential to confuse and mislead, even if that was not
LDEQ’s intention.

The community relies on LDEQ to provide accurate and complete information. EPA
is concerned that on some important occasions including on a webpage specifically
designed to provide information to the public about risks posed by Denka’s
chloroprene emissions, LDEQ has fallen short.

iv. EPA is also concerned that in assessing whether there are adverse health impacts
from Denka’s emissions, LDEQ relied upon LDH studies about which EPA has
concerns as discussed below.

b) Adversity/Harm

EPA must evaluate the policies or practice identified above, to determine whether

these “harm” to the Black residents living near Denka is enough to be actionable. This element
is sometimes referred to as “adversity of the impact.”®® In the context of this Title VI
investigation EPA could examine, not only the burdens or harms resulting from each individual
policy, decision or action, and bome disproportionately on the basis of race, but also the total or
cumulative burdens including exposures throughout a person’s lifetime borne disproportionately
by a community, especially in light of the characteristics of that community.®® To date, EPA has
not engaged in a cumulative impact analysis, but the information gathered to date suggests that
such an analysis should have been performed by LDEQ.

82 Id. at Minute 2:17. EPA notes that LDEQ’s website Denka: The Path Forward accurately states: “EPA
reclassified chloroprenc as a likely carcinogen in 2010.”
(https:/fwww.deq. lonisiana. gov/index cfm?md=pagebuilder&tmy
3 hitps://www.merriam-webster.com/dictionary/possible.

8 hitps://www.merriam-webster.convdictionary/likely.

E.g., S Camden Citizens in Action v. N.J. Dep’t of Envtl. Prot., 145 F. Supp. 2d 446, 487, opinion

modified and supplemented, 145 F. Supp. 2d 505 (D.N.J.) (discussing the

methods used to “evaluate the ‘adversity” of the impact” and considering whether the impacts at

issue were “sufficiently adverse™ to establish a prima facie case), rev 'd on other grounds, 274 F.3d 771 (3d Cir.
2001). See also Bryan v. Koch, 627 F.2d 612, 617 (2d Cir. 1980) (indicating that adversity exists if a fact specific
inquity determines that the nature, size, or likelihood of the impact is sufficient to make it an actionable harm).

8 EPA’s Office of Research and Development defines cumulative impacts as “the totality of exposures to
combinations of chemical and non-chemical stressors and their effects on health, well-being, and quality of life
outcomes. Cumulative impacts include contemporary exposures to multiple stressors as well as exposures
throughout a person’s lifetime. They are influenced by the distribution of stressors and encompass both direct and
indirect effects to people through impacts on resources and the enviromment. Cumulative impacts can be considered
in the context of individuals, geographically defined communities, or definable population groups. Cumulative
impacts characterize the potential state of vulnerability or resilience of a community.” U.S. EPA, Cumulative
Impacts Research: Recommendations for EPA’s Office of Research and Development. U.S. Environmental
Protection Agency, Washington, D.C., EPA/600/R-22/014a, 2022. p. 4,
https./fwww.epa.gov/system/files/documents/2022-

09/Comulative%20Impacts%20Research%20Final%20Report FINAL-EPA%20600-R-22-014a. pdf.

22

=homed&pid=denka) (last visited Oct. 4, 2022).
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When assessing whether there are adverse health effects from air pollution, EPA has used as a
benchmark the residual risk from air toxics for source categories that are subject to technology-
based requirements under Section 112 of the Act. EPA generally seeks to prevent cancer risks in
excess of 100-in-1 million (or 1-in-10,000). EPA applied this cancer risk benchmark in past
Title VI investigations related to air pollution and has used it in this investigation as an initial
benchmark.

A monitor provides actual concentrations in the area where the monitor is located. But computer
models provide estimated concentrations across an entire community — not just at the monitor
location. EPA was able to include both types of information in its analysis below.

(1)  Defining the Affected Population

The National Air Toxics Assessment (NATA)/ AirToxScreen® uses actual emissions data to
estimate ambient concentrations of air toxics and resulting health effects around the country.
NATA/AirToxScreen is designed by EPA as a screening tool for state and local governments to
identify pollutants, emission sources, and places for further localized analysis of risks to public
health. NATA/AirToxScreen features an online mapping application that presents emissions,
concentrations, and cancer risks at the census tract level, EPA used NATA and AirToxScreen
data, as described in more detail below, to assess the potential for adverse impacts from Denka in
terms of the estimated human health risk of air pollution for different demographic populations.

The 2011 NATA/AirToxScreen estimated excess cancer risk for the census tract closest to the
Denka facility (tract 708) was 770-in-100 million (more than 7 times the upper bound of
acceptability for estimated excess cancer risk over a 70-year lifetime) the risk of developing
cancer was significantly higher than the national average (the census tract was, in fact, the worst
in the United States for cancer risk); more than 90% of that increased risk was due to
chloroprene exposure; and the increased risk was attributable to Denka’s chloroprene emissions.

EPA’s Risk-Screening Environmental Indicators model (RSEI) incorporates facility-reported
information from the Toxics Release Inventory (TRI) on the amount of toxic chemicals released,
together with factors such as the chemical’s fate and transport through the environment, each
chemical’s relative toxicity, and potential human exposure. Modeling assumptions in RSEI are
designed to reflect a worst-case scenario, and so in some cases actual air concentrations may be
lower than modeled concentrations. RSEI model results can be used to help establish priorities
for further investigation and to look at changes in potential human health impacts over time.
RSEI Scores are designed to be compared to each other. A RSEI Score 10 times higher than
another RSEI Score suggests that the potential for risk is 10 times higher.

As Figure 1 below displaying results from the RSEI model shows, those living closest to the
Denka facility are most impacted by the chloroprene emissions. Modeled average annual

chloroprene concentrations from Denka emissions were over 0.2 ug/m®in most of the region
within 1 mile of the facility in 2020. The census tract that contains the centroid of the Denka

¥ The name NATA was retired and replaced with the name AirToxScreen for the emissions year 2017 (released
March 2022).



63

facility from satellite imagery is 708. The other census tracts that fall within the 1-mile circle are
711 and 709.

Figure 1: Denka Modeled Average Annual Chloroprene Concentrations (2020)%

Annual Concentration (ugim3): || <=0.01 | 0.01-005 | 005-0.1 [l 0.1-02 [l 02

(2)  Unacceptable Risk Levels Continue After 2018, Despite
Installation of Pollution Control Equipment

(a)  Estimated Cancer Risk

Cancer risks from air toxics in the St. John the Baptist Parish and in particular the census tracts
located nearest the Denka facility declined after the AOC pollution control measures were
installed but remain high. The 2018 AirToxScreen estimated lifetime cancer risks from exposure
to air toxics in St. John the Baptist were 120-in-1-million. For tracts closest to Denka, the

 The dispersal patiern is based on the RSEI fate and transport model, which computes how the facility affects the

continuous annual concentration of chloroprene in all 0.8 x 0.8 km gridded cells within 30 miles. For more

information on the RSEI model, see U.S. EPA, Risk-Screening Environmental Indicators (RSEI) Methodology,
cpa.o stemy/files/documents/2022-06/R cthodology%e20V2.3.10.pd
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lifetime cancer risks in 2018 were even higher: tract 708 had a lifetime cancer risk of 400-in-1-
million (four times the upper bound of acceptability for estimated excess cancer risk over a 70-
year lifetime), and tracts 707 and 709 both had estimated lifetime cancer risks of 200-in-1-
million (two times the upper bound of acceptability for estimated excess cancer risk over a 70-
year lifetime).
(b) Cancer Risk Based on Monitored Chloroprene
Concentrations

EPA’s NATA, released on December 17, 2015, using 2011 data, estimated high levels of air
toxics including chloroprene in the area close to Denka. At the time of the NATA release, these
levels of chloroprene were predicted by the model, but not confirmed by actual air monitoring
results. EPA and LDEQ conducted air monitoring in the community to determine whether there
were chloroprene levels of concern in the ambient air from 2016 until the present. EPA
calculated cancer risk to residents based on measured concentrations at monitors in and along the
edge of the residential area near Denka.

Since March 2016, there has been a combination of discrete and continuous community-based
and fence-line monitoring near Denka ® The monitors discussed below were placed by EPA,
LDEQ, and Denka. The most recent EPA fence-line monitoring data cover the period ending
August 4, 2022, and the most recent Denka canister monitoring data was collected on August 29,
2022.

Across the various monitoring programs and sampling methods, the air quality measurements
taken after Denka installed controls to reduce chloroprene emissions (after March 2018)
consistently measure ambient chloroprene concentrations above 0.2 pg/m®, and average
concentrations at all monitors are above 0.2 ug/m®, which represents the 100-in-1-million upper
bound increased cancer risk from continuous exposure to this concentration for a lifetime.

Concentrations above 0.2 ug/m® were measured not only at fence-line monitoring locations, but
also at community monitors located further away from the facility including the Fifth Ward
Elementary School. These elevated concentrations were also detected during the time period
when Denka had shut down its chloroprene production in the aftermath of Hurricane Ida in
September 2021.

The past 6 years of data from EPA, LDEQ, and Denka monitors located in the census fracts near
Denka with the modeled elevated levels of cancer risk in NATA/AirToxScreen and elevated
RSEI toxicity scores prior to 2018, show that even after the required pollution controls were
operational in 2018, the levels of risk exceeding the 100-in-1-million cancer risk have persisted.

From May 2016 through September 2020, EPA’s Chad Baker air sampling station in the
residential neighborhood west of Denka showed average concentrations of 2.13 pg/m’ - more

2 Discrete monitoring refers to the collecting of chloroprene samples on a fixed time interval (e.g., for the 2016-
2020 Community Ambient Air Monitoring Program, EPA/LDEQ started out collecting samples every third day). In
contrast, continuous monitoring refers to use of a device that continuously measures chloroprene in the ambient air
and collects a sample when the ambient chloroprene concentration exceeds a certain threshold.
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than 10 times higher than 0.2 pg/m®. From January 7 through August 4, 2022, the Denka fence-
line monitor site 17, which is approximately 750 feet from the former location of EPA’s Chad
Baker air sampling station, showed average concentrations of 0.77 ug/m>—close to 4 times 0.2
pg/m®. From 2018 through September 2020, the chloroprene concentration averaging across
readings grom all of the EPA’s air sampling sites was 1.44 pg/m>—more than 7 times higher than
0.2 pg/m’.

Denka’s Western air sampling station is closest to the residential neighborhood west of the
facility. The Fifth Ward Elementary School is approximately 1,000 feet from the Western
monitor. From February 2, 2020, to February 1, 2022, the average chloroprene concentration at
Denka’s Western sampling station was 222 pg/m® which is more than 11 times 0.2 pg/m®.

If someone was exposed continuously to 2.22 pg/m? of chloroprene for their lifetime (24 hours a
day for 70 years), their estimated increased upper bound risk of developing cancer as a result of
this exposure would be 600-in-1 million using the unadjusted TUR of 3 x 107 per pg/m> (6 times
the upper bound of acceptability for estimated excess cancer risk over a 70-year lifetime). If that
person is exposed continuousty to 2.22 pg/m® of chloroprene for their lifetime from birth (24
hours a day for 70 years), and taking into account increased susceptibility during childhood, their
estimated increased upper bound risk of developing cancer as a result of this exposure would be
1000-in-1 million using the adjusted TUR of 5 x 10°* per ug/m> (10 times the upper bound of
acceptability for estimated excess cancer risk over a 70-year lifetime).’

Over a lifetime of exposure (24 hours a day from birth to 70 years old) to the same concentration
of chloroprene, approximately half of one’s lifetime risk of cancer from chloroprene exposure
would be attributable to childhood exposure (from birth to 16 years old).

The annual average for chloroprene at EPA’s air sampling at the Fifth Ward Elementary School
from October 2, 2019, to September 26, 2020, was 1.2 pg/m?, including some shorter term (24-
hour average) spikes as high as 16.6 pg/m® with a collocated sample showing15.3 pg/m® !

The average concentrations for January 7 to August 4, 2022 at the two fence-line monitors”
closest to the Fifth Ward Elementary School were 0.51 pg/m® and 0.77 pg/m®, respectively. The
highest detected concentrations at those monitors were 1.63 pg/m* (Apr. 14-28, 2022) and 2.91
ug/m® (Jan. 7-21, 2022), respectively, while only a few of the samples at those two locations

were below 0.2 pg/m® %

In 2017, pursuant to the AOC with LDEQ, Denka implemented pollution control measures that
significantly reduced chloroprene emissions in 2018 as compared to 2014 levels. While those
reductions were significant in relation to past chloroprene emissions, the monitoring information
above shows that Denka still continued to emit chloroprene at a rate that contributes to or causes

% See, IRIS Chemical Assessment, p. 18.

! Letter from Michael S. Regan, U.S. EPA Administrator, to Mr. Toshio Imai, Denka Cotporation, and Mr. Edward
D. Breen, DuPont (Jan. 24, 2022) (hitps:/Avww.epa.gov/systen/files/documents/2022-0 1 /messts.-toshio-imai-and-
cdward-d.-breen.pdf).

2 Site 16 and 17. Note this is more recent data than depicted in Figure 3.

% Only four out of the fifteen samples at Site 16 and three out of the fifteen sarnples at Site 17 measured
concentrations below 0.2 ug/m>.
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concentrations many times higher than 0.2 pg/m®, which therefore results in an increased risk of
developing cancer over a lifetime that is many times higher than the 100-in-1 million risk level.

Current chloroprene concentrations near Denka present a risk that is especially grave for infants
and children under the age of 16. As stated above, approximately half of one’s lifetime risk of
cancer from chloroprene exposure would be attributable to childhood exposure. For example,
sixteen years of exposure (24 hours a day, 7 days a week) to concentrations measured at the
Western monitor beginning at birth and ending at age 16 would present a lifetime risk of
approximately 600-in-1 million. Seventy (70) years of exposure beginning at birth to
concentrations measured at the Western monitor would present a lifetime of risk of
approximately 1000-in-1 million. As evidenced by this comparison, by year 16, approximately
half of the lifetime risk is reached. As a result, infants continuously exposed to chloroprene at the
average concentrations measured near the Western air monitor could potentially reach the upper
bound of acceptable lifetime cancer risk (100-in-1 million) early in life.

This is because chloroprene is a mutagen and children are more sensitive to it — one year of
exposure to a child result in more risk than one year of similar exposure to an adult. If
chloroprene was not a mutagen, then half a person’s 70-year lifetime risk would happen at about
year 35. Chloroprene is a mutagen,; therefore, half the estimated lifetime cancer risk comes at
year 16, not 35. The result is that adolescents and adults who experienced childhood exposure
and who breathe chloroprene at levels measured at the Western monitor would surpass a 100-in-
1 million excess cancer risk more quickly than an adult without prior childhood exposure **

Moreover, as is shown by Figure 2 below, the residents living near the facility for the past 30
years, including children, were exposed to higher chioroprene levels than those measured after
implementation of the emissions control measures, at least four times higher based on TRI and
NEI data, which would elevate the excess cancer risk even higher above 100-in-1 million.

4 See supra footnote 7.
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Figure 2

Chloroprene TRI and NEI Reported Emissions
From 1987 to 2020
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During interviews, residents indicated that many of the homes have been occupied by members
of the same families for several generations. For example, one resident indicated that he had
lived in the community his whole life and that his neighbors had similarly been longstanding
residents of the community. This resident further indicated that homes had stayed within
families, with younger generations moving into homes previously owned by relatives. Another
resident corroborated the pattern of intergenerational ownership by stating that houses were
passed down within families from one generation to the next. A third resident further
corroborated this by indicating that some neighbors had lived in the area for sixty years or more.

The U.S. Census data” confirms that many residents have lived in the community near the
facility for many years. For the five census tracts nearest Denka, 61% of all residents have lived
in the same home since 2009; 36% since 1999, For the Parish overall, about 60% of all residents
have lived in the same home since 2009; about 32% since 1999,

As a result, adolescents and adults who grew up near the facility and breathe chloroprene at
levels measured at monitors near Denka reach an exposure associated with a 100-in-1 million
risk excess cancer risk faster than an adult without childhood exposure to chloroprene.”

95 1.8, Census Bureau, 2015 - 2019 American C ity Survey, https://www census, gov/newsroom/press-
kits/2020/acs-5-vear.html.
% See, supra footnote 7.
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(3)  Current Information Regarding Residents Near Denka
as Compared to the State

In Figure 3 below, the monitoring data of chloroprene concentrations are overlaid with census
block groups neighboring Denka. Each point represents one of the 18 monitors that EPA
required Denka to place in January 2022 on its fenceline, The monitoring sites are labeled and
colored by the average chloroprene concentrations (pg/m*) measured at that location between
January 7 - June 9, 2022.%7 The darker shade of red indicates a higher average chloroprene
concentration measured at that location. The lifetime chloroprene concentration associated with a
100-in-1 million cancer risk is 0.2 pg/m?. The concentric rings demarcate distances of 1 and 2
miles outward from the centroid™ of the Denka facility.

Figure 3: Average Chloroprene Concentration at Denka Fence-line Monitors
(January — June 2022)

% Black

711004: 89%

97U.8. EPA, Fence-line monitoring data from January — 2022, hitps:/www.epa.
summaries (last visited Oct. 4, 2022),
% The centroid coordinate is 30.056, -90.524.
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c) Disparity

In analyzing disparity under Title VI, EPA looks at whether a disproportionate share of the
adversity/harm discussed above is borne by individuals based on their race, color, or national
origin. Disparity is a fact-specific inquiry that involves identifying an appropriate measure.” A
typical disparity measure involves a comparison between the proportion of persons in the
protected class who are adversely affected by the challenged practice and the proportion of
persons not in the protected class who are adversely affected. 1% A disparity is established if the
challenged practice adversely affects a significantly higher proportion of protected

class members than non-protected class members. !

In this case, it appears the Black residents and children attending school nearest the Denka
facility have been and continue to be impacted by the adversities or harms previously discussed,
especially related to increased cancer risk, at comparatively higher rates than other racial groups
impacted by LDEQ’s methods of administering its air pollution control program. That is, the
policies, practices, actions or failures to act related to the Denka facility, as previously discussed,
appear to have a disparate impact on the basis of race.

Generally speaking, the statistical disparity must be “sufficiently substantial to raise an inference
of causation.”% In determining what is considered statistically significant or substantial, courts
appear generally to have judged the ‘significance’ or ‘substantiality’ of numerical disparities on a
case-by-case basis and based on all of the surrounding facts and circumstances. '

Here, the cancer risk from exposure to chloroprene emissions due to LDEQs actions and
decisions clearly fall “substantially disproportionately” on the Black residents who live near the
Denka facility, as compared to non-Black residents. When we examine the most adversely
affected population, that is, the population living within one mile of Denka—where the risk of
cancer from chloroprene exposure is and has been greatest, 93% of that population identifies as
Black as compared to 7% identifying as non-Black.'%*

In addition, when we examine the affected and increasingly vulnerable population of children
who attend the Fifth Ward Elementary School, 75% of the students identify as Black as
compared to 25% who do not identify as Black.!®> Examining the disparity in a different light
and based on a different “comparator,” 93% of residents living within one mile of Denka identify

% See, e.g., S. Camden Citizens in Action v. New Jersey Dept. of Envil. Protec., 145 F. Supp. 2d 446, 493 (D.N.J.
2001), opinion maodified and supplemented, 145 F. Supp. 2d 505 (D.N.1. 2001). rev'd, 274 F.3d 771 (3d Cir. 2001)
(disparity analysis); see also DOJ Title VI Legal Manual at htps.//www justice. gov/crt/fes/ToManual THG.

19 Tsombanidis v. W. Haven Fire Dep’t, 352 F.3d 565, 576-~77 (2d Cir. 2003).

m ]d

192 Smith v. Xerox Corp., 196 F.3d 358, 364 (2nd Cir. 1999), citing Watson v. Fort Worth Bank & Trust, 487 U.S.
977, 994-995 (1988), NAACP v. Town of East Haven, 70 F.3d 219, 225 (2nd Cir. 1993).

193 Teamsters v. United States, 431 U.S. 324, 340, 97 S.Ct. 1843, 1856-1857, 32 L.Ed.2d 396 (1977);, Watson v. Fort
Worth Bank and Trust, 487 U.S. 977, 995 n.3 (1988); see also Waisome v. Port Auth. of N.Y. & N.J., 948 F.2d 1370,
1376 (2d Cir. 1991).

1% EJSCREEN ACS Summary Report dated August 30, 2022, indicates the population within 1 mile of location
Denka self-reported to TRI.

19 See supra footnote 50.
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as Black while 58.5% of the residents of St. John the Baptist Parish identify as Black and only
33.5% of the State’s population identifies as Black.

As stated earlier, the 2018 AirToxScreen estimated lifetime cancer risks from exposure to air
toxics in St. John the Baptist were 120-in-1-million and was even higher in previous years. There
are several additional methods of analyzing disparity, including the Threshold Risk Ratio, the
Demographic Ratio, and the Relative Risk Ratio which also appear to conclude that the adverse
impacts associated with LDEQs policies, practices, decisions, actions or inactions, have been and
continue to be borne disproportionately on the basis of race.

EPA used the five-year ACS for 2016-2020 data when conducting the Threshold Risk Ratio and
Demographic Ratio comparisons. During this time period, there were: 43,055 people in St. John
the Baptist, 25,175 of whom identified as Black (58.5%) and 17,880 who identified as a race
other than Black (41.5%).

(a) Threshold Risk Ratio

The Threshold Risk Ratio is defined in two ways. First, EPA examines the ratio of (1) the
probability of a Black resident in Louisiana to be affected (e.g., live in St. John the Baptist) to (2)
the probability of a non-Black resident in Louisiana to be affected. Residents who are facing
elevated estimated lifetime cancer risks are on average 3.03 times more likely to identify as
Black than identify as other than Black. The Threshold Risk Ratio is statistically significantly
greater than 1.0, meaning that the higher likelihood of Black residents to be exposed to average
cancer risks from air toxics exceeding the 120-in-1-million risk level in 2018 as compared to the
likelihood of non-Black residents is likely not by random chance. %

The Threshold Risk Ratio is also defined as the ratio of (1) the probability of a Biack resident in
Louisiana to be affected (e.g., live within 1 mile of the Denka facility centroid) to (2) the
probability of a non-Black resident in Louisiana to be affected. Residents who are facing
elevated estimated lifetime cancer risks are on average 80 times more likely to identify as Black
than identify as other than Black.'"’

(b)  Relative Risk Ratios!”®

To capture the extent to which residents of St. John the Baptist Parish face disparate cancer risks
and live in tracts with higher cancer risks from air toxics, EPA also calculated Relative Risk

19 The Threshold Risk Ratio and Demographic Ratios are statistically significantly greater than 1, using the Fishers
exact test, where the alternative hypothesis is that the odds ratio > 1. The p-value is <10e-50, which is less than
alpha = 0.01.

197 Population estimates within 1 mile of the Denka facility are taken from EJSCREEN which is based on 2015-2019
American Community Survey 5-year summary population estimates. Therefore, in generating the Threshold Risk
Ratio and Demographic Ratio, we use the same 2015-2019 American Community Survey population data for the
rest of the state.

198 Relative risk measures are calculated as the ratio of population-weighted cancer risk across census tracts for
Black residents within a specific Parish relative to a comparison group using information on cancer tisk from the
National Air Toxics Assessment (NATA; 2014), AirToxScreen (2017-2018) and population totals from the
American Community Survey, 5-year estimates, 2015-2019. We could not use the most recent American
Community Survey, 5-year estimate data (2016-2020) due to changes in tract definitions.
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Ratios. A relative risk ratio measure is a common approach in epidemiology for comparing the
risk of a specific outcome (typically, health related) among one group to the risk of the same
outcome occurring among a second group. The risk of a specific outcome for the exposed group
of interest is divided by the risk of the same outcome for the comparison, unexposed group. A
relative risk of one means there is no difference between two groups in terms of their risk of a
specific outcome (e.g., cancer) due to exposure. A relative risk greater than one means that
exposure to a certain substance or factor increases the risk of a specific outcome. A value less
than one indicates a lower risk of that outcome. EPA used relative risk ratios as one method to
assess potential disparities in risk of different populations defined by race.

@) Cancer Relative Risk Ratio

When differences in census tract level estimated cancer risks from air toxics in the St. John the
Baptist Parish, taken from NATA/AirToxScreen, are combined with ACS 2015-2019 tract-level
data on where residents reside (i.e., a relative risk measure), EPA found that population-weighted
averages of cancer risks for all populations in St. John the Baptist Parish were:

9.7 times the average for all populations living elsewhere in Louisiana in 2014,

5.5 times the average for all populations living elsewhere in Louisiana in 2017.

The relative risk measure of the population-weighted averages of estimated cancer risks from air
toxics for Black residents — as compared to non-Black residents, in St. John the Baptist Parish
were:

1.2 times that of all other residents in the Parish in 2014.

1.3 times that of all other residents in the Parish in 2017.

1.1 times that of all other residents in the Parish In 2018,

Even within a Parish with estimated cancer risks that are many times higher than the estimated
cancer risk of the rest of the State, the Black residents of St. John the Baptist have estimated
cancer risks that are higher than all other residents of the Parish over time.

When differences in cancer risks from air toxics across census tracts in the St. John the Baptist
Parish are combined with data on where residents of different races reside (i.e. a relative risk
measure), EPA found that population-weighted averages of cancer risks for Black populations in
St. John the Baptist were 4.2 times the average for people living elsewhere in Louisiana in 2018.

(ii)  Toxicity Relative Risk

EPA’s RSEI model incorporates facility-reported TRI information on the amount of toxic
chemicals released, together with factors such as the chemical’s fate and transport through the
environment, each chemical’s relative toxicity, and potential human exposure. The average RSEI
tract-level toxicity scores decreased somewhat from 2016 to 2017 in St. John the Baptist Parish
(from 608,594 in 2016 to 517,471 in 2017).

In 2016, when differences in RSEI toxicity scores across census tracts in the St. John the Baptist

Parish are combined with data on where residents of different races reside (i.e., a relative risk
measure), EPA found that population-weighted averages of RSEI scores for all people residing in
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St. John the Baptist are 71 times those for people residing elsewhere in Louisiana. For Black
residents of the Parish, population-weighted averages of RSEI scores in 2016 were even higher
at 80 times the score for people residing elsewhere in Louisiana.

RSEI toxicity scores have declined over time; however, disparities continue to exist. When
differences in RSEI toxicity scores across census tracts in the St. John the Baptist Parish are
combined with data on where residents of different races reside (i.e., a relative risk measure),
EPA found that average RSEI scores in 2020 for all people residing in St. John the Baptist are 36
times those for people residing elsewhere in the State, while for Black residents of St. John the
Baptist Parish, the RSEI toxicity scores are 41 times those for people residing elsewhere in the
State.

The population weighted averages of RSEI tract-level toxicity scores decreased from 2016 to
2020 in St. John the Baptist Parish. However, the gap in toxicity scores between Black residents
and non-Black residents persists through 2020 in the Parish. When differences in RSEI scores
across census tracts in the St. John the Baptist Parish are combined with data on where residents
of different races reside (i.e. a relative risk measure), EPA found that Black residents lived in
areas with population-weighted average RSEI toxicity scores that were 1.3 times (2016), 1.4
times (2017), and 1.3 times (2020) those of areas where non-Black residents in the Parish lived.

(c) Demographic Ratio

In addition to the Threshold Risk Ration and the Relative Risk Ratios, EPA considered the
Demographic Ratio, which while not providing a direct comparison between Black residents and
non-Black residents does provide additional insight and may allow one to infer that a particular
burden is felt more heavily by one segment of the general population. The Demographic Ratio is
defined in two ways. First, EPA examines the ratio of (1) the probability of an affected Louisiana
resident {e.g., living in St. John the Baptist Parish) to be Black to (2) the probability of a non-
affected Louisiana resident to be Black. The proportion of Black residents in the Parish was 1.84
times the proportion of Louisiana’s Black residents living outside the Parish. The Demographic
Ratio is statistically significantly greater than 1.0, meaning that the proportion of Black residents
living inside St. John the Baptist Parish being higher than the proportion of Black residents living
outside the Parish is not due to random chance.!*

The Demographic Ratio is also defined as the ratio of (1) the probability of an affected Louisiana
resident {(e.g, living within 1 mile of the Denka facility centroid) to be Black to (2) the
probability of a non-affected Louisiana resident to be Black. The proportion of Black residents
within 1 mile of Denka was 6.63 times the proportion of Louisiana’s Black residents living
outside of 1 mile of the facility. The Demographic Ratio is statistically significantly greater than
1.0, meaning that the proportion of Black residents living inside St. John the Baptist Parish being
higher than the proportion of Black residents living outside the Parish is not due to random
chance.

1% The Threshold Risk Ratio and Demographic Ratios ate statistically significanily greater than 1, using the Fishers
exact test, where the alternative hypothiesis is that the odds ratio > 1. The p-value is <10e-50, which is less than
alpha = 0.01.
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d) Causation

As discussed above, it appears that, for years, LDEQ did not take appropriate action on Denka’s
permit renewal, failed to appropriately recognize the application of the federal nondiscrimination
requirements to its Title V air program, failed to provide accurate and complete information to
residents most affected by Denka’s chloroprene emissions and relied on inaccurate and
incomplete information regarding the cancer risk to the most affected residents. Based on EPA’s
initial fact finding, there appears to be a causal link between LDEQ’s actions and inactions in
administering its air permitting program and the adverse and disproportionate distribution of the
cancer and toxicity risks from chloroprene exposure, by race. EPA has significant concern that
LDEQ’s methods of administering its air pollution control program may have subjected and
continues to subject the predominantly Black residents and school children of St. John the
Baptist Parish who live and attend school near Denka, to disparate impacts on the basis of race.

B. EPA COMPLAINT NO. 02R-22-R6 (LDH - DENKA FACILITY
COMPLAINT)

On January 20, 2022, EPA received a complaint filed on behalf of Concerned Citizens of St.
John (CCSJ) and Sierra Club alleging that LDH discriminates on the basis of race in violation of
Title V1. The complaint alleges that LDH failed in its duty to provide the predominantly Black
residents of St. John the Baptist Parish with necessary information regarding the health threats
posed by air pollutants emitted from the facility owned by Denka and other nearby sources.''”

The complaint also alleges that LDH failed to make necessary recommendations to “relevant
government agencies” and affected communities regarding measures to reduce and prevent
exposure to hazardous air pollutant emissions from these sources. Complainants were
particularly concerned about LDH’s failure to make recommendations to the St. John the Baptist
Parish School Board (School Board) to relocate the Fifth Ward Elementary School, because the
chloroprene-emitting Denka facility is located only three blocks away from the school. 't

On April 6, 2022, EPA opened an investigation into:

Whether LDH subjects Black residents of St. John the Baptist Parish, including students
at the Fifth Ward Elementary School, to discrimination on the basis of race in violation of
Title V1 of the Civil Rights Act of 1964 and EPA’s implementing regulation at 40 C.F.R.
§§ 7.30 and 7.35, including by allegedly failing in its duty to provide Parish residents
with necessary information about health threats, and to make necessary recommendations
to all relevant government agencies and affected communities regarding measures to
reduce and prevent exposure to hazardous air pollutant emissions from the Denka facility
and other nearby sources of pollution 12

On May 16, 2022, LDH agreed to engage in the informal resolution process. !

10 EPA Administrative Complaint No. 02R-22-R6 (LDH Denka Complaint).

111 Id

T2 EPA Acceptance Letter for Administrative Complaint No. 02R-22-R6, April 6, 2022.
'3 LDH Email to EPA, May 16, 2022.
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1. LDH’s Response to EPA’s Acceptance of Complaint for Investigation

Pursuant to EPA’s regulation, EPA provided LDH an opportunity to make a written submission
responding to, rebutting, or denying the allegations raised in the Complaint. 40 CF.R. § 7.120(d)
(1)(iii). On June 6, 2022, LDH responded to EPA’s acceptance of the complaint for
investigation. On September 7, 2022, LDH provided a supplemental response. LDH’s responses
failed to provide a reason for EPA to dismiss the Complaint or for EPA to halt its fact finding.
The information and arguments provided by LDH did not serve to diminish EPA’s level of
concern. In general, LDH’s initial response denied the allegations in the Complaint, stating, “all
of the complained of actions/inactions taken or omitted by LDH were based upon the reasonable
conclusions” and “upon the best evidence and science available "4

2. Initial Disparate Impact Analysis
The following summarizes EPA’s initial disparate impact analysis.
a) Neutral Policy or Practice

EPA’s regulation prohibits LDH from administering its public health program in a way that has
the effect of subjecting the residents of St. John the Baptist living near the Denka facility to
discrimination on the basis of race.!!® To determine compliance with the regulation, EPA must
first identify what “facially neutral policies or practices,” or actions, may have produced “a
negative effect—Ilooking at who is impacted and where the impact occurs—in order to identify
the legally relevant policies or practices.”!'® A neutral practice need not be undertaken
affirmatively, but in some instances could be the failure to act or to adopt an important policy.'!’
To determine whether LDH’s neutral policies, practices, actions or inactions taken within the
context of LDH’s methods of administering its public health program may be causing or
contributing to negative effects on residents and school children on the basis of race, EPA
reviewed four studies conducted by LDH since 2017 related to chloroprene and health effects.
LDH conducted these studies on chloroprene emissions from the Denka facility in St. John the
Baptist Parish pursuant to LDH’s implementing regulation and as part of its Multipurpose Grant
project.

These studies are:

o The Report of the Expert Panel on Chloroprene Exposure in the Air in St. John the Baptist
Parish, September 6, 2017 (September 2017 Report).

o A Reference Document for the Preliminary Assessment of Chloroprene Levels in St. John the
Baptist Parish, June 14, 2018 (June 2018 Report).

11 DH Response to Administrative Complaint No. 02R-22-R6, June 6, 2022, p.1.

US40 CFR Part7 §§ 7.30 and 7.35

See U.S. DOJ Title 1 Legal Manual (Identifying the facially neutral policy or practice, agency practice tip)
https://www justice. gov/crt/fes/T6Manual 7HE.

W7 See EPA Title VI Toolkit, at https://www.epa.gov/sites/default/files/2017-0 L /documents/toolkit-chapter ] -
transmittal_letter-fags.pdf.
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o Cancer Reporting in St. John Parish (CRISP), Cancer Surveillance Project, Final Report
2021, March 1, 2021 (CRISP 2021 Report).

o St John the Baptist Parish Chloroprene Monitoring Demonstration Subproject of “Cancer
Reporting in St. John Parish (CRISP)” Project, April 11, 2022 (CRISP 2022 Report).

b) Adversity/Harm

In determining whether LDH’s practices resulted in adversity or harm, EPA examined the
following issues: (1) whether LDH examined all available data; (2) whether the data LDH relied
on were accurate; (3) whether LDH employed the appropriate analysis to determine the cancer
risk from exposure to chloroprene; and (4) whether LDH effectively communicated cancer risk
information to residents, the School Board, and LDEQ to facilitate their ability to make well-
informed decisions to avoid or reduce the nearby community’s exposure to chloroprene.

(1)  September 2017 Report

In 2017, Dr. LuAnne White of Tulane School of Public Health was contracted by LDH to
convene the expert scientific panel on chloroprene !® The purpose of the panel was to produce a
report that would “provide advice on the immediate public significance of the current levels of
chloroprene in air in the community that surrounds the plant.”"*" In particular, LDH sought
advice from the panel on how results from the monitoring of chloroprene emissions in the
LaPlace, Louisiana area could inform actions LDH could take to protect the public health of
local residents. The expert panel also explored the role of medical monitoring and what public
health messages LDH should provide to the community, health care providers, and public health
officials.

The September 2017 Report was unclear in its conclusions about the chloroprene exposure in St.
John the Baptist Parish. The September 2017 Report claimed that chloroprene exposure during
the sampling period (i.e., May 2016 to August 2017) was “intermittent” and in amounts that
varied across the six air sampling sites. However, the report did not define “intermittent” and
provided little to no support for these conclusions. From the inception of monitoring into
September 2017, chloroprene was detected in about 75 percent of the samples at these sites,
which EPA would not characterize as intermittent. These and other omissions raise questions
about the reliability of the panel’s results. %

Moreover, the September 2017 Report failed to provide straightforward conclusions about what
measures residents and state agencies can take to avoid or reduce exposure, sidestepping direct
recommendations by stating that no immediate action was necessary because the chloroprene
exposure in St. John Parish did not constitute a “public health emergency,” with no explanation
of what that term means.!?!

118 L DH Response to EPA’s Acceptance of Administrative Complaint No. 02R-22-R6, June 6, 2006, p. 6.

' LDH Report of the Expert Panel on Chloroprene Exposure in Air in St. John the Baptist Parish, September 6,
2017, p. 3.

12014,

121 Id
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EPA’s review has identified additional significant questions and concerns about the September
2017 Report. For example, the Report:

* Failed to identify the data the panelists relied upon to determine its conclusions;

¢ Failed to identify the author of the report and their credentials;

¢ Failed to define key terms, such as, what constitutes a “public health emergency” or
“intermittent;”

o Failed to include relevant experts on its panel, for example, an environmental epidemiologist
of cancer outcomes or an EPA expert involved in publishing an extensive review of
chloroprene toxicity (e.g., U.S. EPA, IRIS Chemical Assessment).

¢ Relied on inaccurate representations of monitoring results from the EPA 24-hour canister
samples when EPA’s data analysis from the same time frame showed that the arithmetic
mean concentration at Fifth Ward Elementary School was 6.22 pg/m® (with a higher 95®
percentile upper confidence limit), at least ten times higher;'?

* Relied on outdated data, such as the OSHA Chemical Sampling Information fact sheet,
which predates the laboratory animal studies that informed the IRIS assessment;!? and

o Failed to address the fact that chloroprene is a carcinogen with a mutagenic mode of action,
which means, as per EPA cancer risk assessment guidance, the chemical has a much greater
effect on lifetime cancer risk than late life exposure '

The panel’s recommendations included that LDH:

* Provide medical education about the potential health effects of chioroprene to local
physicians and health care providers, as well as public health personnel; and

* Encourage community members to speak with their private physicians about how
chioroprene exposure relates to their health !

While LDH directed community members to speak with and rely upon their health care
providers, LDH failed to follow through on commitments'?® to the community to educate local
medical and public health providers on the health impacts of chloroprene.'?’

122 LDH Report of the Expert Panel on Chloroprene Exposure in Air in St. John the Baptist Parish, September 6,
2017,p. 7.

B Idatp. 6.

4ys. EPA, Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens, (Mar.
2005), p.30.

125 DH Report of the Expert Panel on Chioroprene Exposure in Air in St. John the Baptist Parish, September 6,
2017,p. 3.

126 LDH Response to EPA’s Acceptance of Administrative Complaint No. 02R-22-R6, see also LDH Supplemental
Response to EPA, September 7, 2022, although LDH, in the 2017 Report, encouraged community members to
discuss their concerns regarding health-related impacts of chloroprene with their personal physicians, it
acknowledged that it is “not aware” of any actions taken to follow the expert panel’s recommendation to provide
medical education on the health impacts of chloroprene to local physicians, other healthcare providers, and to the
public personnel in the area.

127 EPA conducted interviews with a group of community members as part of its initial fact finding in August 2022.
A number of local residents told EPA they had followed LDH’s recommendations to discuss concerns about
chloroprene with their primary care physicians but their doctors did not or would not address chloroprene issues and
health effects with them.
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2) June 2018 Report

On June 29, 2018, LDH issued the June 2018 Report in response to an inquiry from the St. John
the Baptist Parish School Board.!?® The assessment examined the potential for reducing cancer
risk associated with transferring children out of the Fifth Ward Elementary School, which is the
closest public school to the Denka Facility.'®

The June 2018 Report’s main finding with regard to cancer risk was: “Based on data limited to
the March-May 2018 sampling results, transferring children from the current Fifth Ward
Elementary School location to another location within the community would ‘not greatly
decrease’ their theoretical risks of developing excess cancers from exposure to chloroprene.
EPA has concerns regarding the information presented and how the public was informed of the
findings. For example:

»130

e LDH failed to prominently acknowledge the unacceptably high cancer risks which residents
and students experience by limiting the document's focus to relative risk reductions
associated with moving students from one chloroprene-impacted school to another.

¢ LDH failed to consider the possibility of appropriate mitigation, because LDH did not
evaluate the cancer risk reduction benefits of transferring the Fifth Ward Elementary students
to:

o areas further from the Denka facility that would be expected to have considerably lower
chloroprene concentrations;'*! or

o alocation in Edgard, Louisiana, where a Denka monitor had been in place since 2016 and
was registering chloroprene concentrations significantly lower than the EPA monitors
that LDH used in its analysis to reach the conclusion that transferring children from the
current Fifth Ward Elementary School location to another location would ‘not greatly
decrease’ their risks of developing excess cancers from exposure to chloroprene.

o LDH failed to set criteria for risk reduction; for example, LDH does not define “not
greatly decrease” > for purposes of deciding whether relocation is warranted.

o LDH failed to acknowledge the significant limitations associated with using data of
limited duration (i.e., March 2018 through May 2018) to accurately assess whether
relocation could result in cancer risk reduction.

o LDH failed to include appropriate data and relied on inaccurate data in its analysis of the
risk reduction benefits of relocation; for example, data related to correlations between
chloroprene exposure and cancers other than lung and liver cancer, and omission of
human epidemiological literature from its analysis.’

18 LDH, Health Department Provides Health Risk Data to St. John Qfficials, June 29, 2018, available at
bttps://Idb.la. gov/news/4668.

122 LDH/SEET, A Reference Document for the Preliminary Assessment of Chloroprene Levels in St. John the Baptist
Parish: Fvaluation of Potential Health Risks for Elementary School Students based on Early Sampling Results
Jollowing Emissions Reductions, p. 11, which “For purposes of this assessment, the other location is identified as
East St. John Elementary School.”

1074 atp. 15.

BUd atp. 11

132 DH/SEET, A Reference Document for the Preliminary Assessment of Chloroprene Levels in St. John the Baptist
Parish: Evaluation of Potential Health Risks for Elementary School Students based on Early Sampling Results
Jollowing Emissions Reductions, Jane 14, 2018, p. 15.

13 Id atp. 10.
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o LDH failed to make recommendations to reduce emissions, exposure, or risk when its
June 2018 Report found elevated cancer risks in the community.

The unsupported conclusions and failure to consider relevant data, some of which are
contradictory to LDH’s conclusions, potentially misinformed the School Board’s analysis of the
benefits of relocating the school children. In light of this, LDH’s recommendation that no action
was needed potentially may have caused additional hazardous air pollutant exposure for the
students of Fifth Ward Elementary School.

3) CRISP 2021 Report and CRISP 2022 Report

LDH contracted with the Louisiana State University School of Public Health (LSU) to conduct
the CRISP 2021 Report'** and CRISP 2022 Report.’** The Reports assessed the health risks
associated with chloroprene exposure in the community near Denka. The Reports were funded
by an EPA Multipurpose Grant that LDH and LDEQ procured to respond to continuing
community concerns about health effects of living in close proximity to Denka.

The CRISP 2021 Report addressed community concerns about whether LTR was completely and
accurately reporting those rates.’* The main objective was to verify the completeness of cancer
reporting in St. John the Baptist Parish. The principal findings of the CRISP 2021 Report were
that no reportable cancers were identified that were not a part of LTR data.’*

LDH’s CRISP 2022 Report'*® presented air monitoring results from nine locations around the
Denka facility, including residences, school sites, a courthouse, and a park.'*® The 2022 Report
also provided an analysis of urine testing for chloroprene metabolites and cancer risks.

The CRISP 2022 Report concluded there was a “likelihood of chronic exposure to low doses of
chloroprene at levels [from the Denka facility] which may have potential health impacts on
vulnerable populations.” '’ The Report also stated that “Fifth Ward Elementary School students
may potentially face unacceptably high cancer risks based only on the years of school
attendance.”*! Finally, the CRISP 2022 Report found detectable levels of chloroprene even
during periods of reported Denka facility shutdowns.

The CRISP 2022 Report made several recommendations to LDH, including:

131 DH, Cancer Reporting in St. John Parish (CRISP), Cancer Surveillance Project, Final Report 2021, March 1,

2021, available at https:/lounisianacancer.org/wp-content/uploads/2022/04/L.SU_Chloroprene-Monitoring-
Report_2022_FINAL-3.pdf.
135 Id

136 1d at p. 3.

¥ Id. at pp. 12-13.

3% LDH, St. John the Baptist Parish Chloroprene Monitoring Demonstration Subproject of “Cancer Reporting in
St. John Parish (CRISP) " Project, April 11, 2022, available at https://louisianacancer.org/wp-
content/uploads/2022/04/LSU_Chloroprene-Monitoring-Report_2022_FINAL-3.pdf.

¥ Jdatpp 4, 6.

10 Id. at pp 8-9, see also p, 14, while the Report does not define “vulnerable populations,” it does refer to
“vulnerable individuals” as “5* Ward Elementary School Students™ and “vulnerable groups” as “school authorities,
daycare operators, etc.”

M rd, at p. 10-11.



79

* Engage in monitoring, mitigation and exposure prevention, including conducting health
assessments and tracking health outcomes;

e Implement a school-based health surveillance system;'*

e Use air monitoring and biomonitoring to quantify resident and child exposures to
chloroprene; and

e  Work with LDEQ to establish a relationship with the community and to adopt
precautionary practices and policies preventing the future siting of industries next to
residential and community spaces.’®

The recommendations from the CRISP 2022 Report provided LDH and LDEQ with practical
steps to potentially reduce and prevent chloroprene exposure in the St. John the Baptist Parish
community. EPA is concerned that LDH has not provided evidence that it has taken any action to
implement the CRISP 2022 Report’s recommendations or to communicate findings to the
community following the issuance of the study in April 2022.

4) Community Engagement

LDH is responsible for providing accurate, relevant, and timely information about health risks
associated with exposure to hazardous air pollutant emissions.'* In fulfilling its mission, LDH is
required to clearly communicate such information to exposed populations and government
agencies, such as the School Board and LDEQ, which are empowered to make decisions
significantly impacting the health and safety of Louisiana’s communities. EPA is concerned that
LDH has not taken and is not taking appropriate** actions to engage with the impacted
community, School Board, and other local and State agencies during its planning for and conduct
of the health impact studies.

EPA is especially concerned with the following deficiencies in LDH’s public engagement on the
health risks associated with chloroprene exposure:
¢ LDH failed to timely communicate the reports’ findings on chloroprene to the impacted
community and had minimal community-wide engagement after it released the

Y2 Id atp 14,

143 Id

1 La, Rev. Stat. Ann. §36:251(B), stating that LDH is responsible for the “development and providing of heatth and
medical services for the prevention of disease for the citizens of Louisiana;” see also La. Rev. Stat. Ann §36.258(B),
stating that LDH is also tasked with “perform{ing] those functions of the state provided by law relating to
environmental quality. . . pollution control [and] public health. . . which are specifically assigned to [LDH},” LDH
website, available at https:/ldh.1a.gov/page/1, which states that LDH’s public mission is “to protect and promote
health and to ensure access to medical, preventive, and rehabilitative services for all citizens of the State of
Louisiana™, and U.S. EPA, EP4 awards Louisiana over $311,000 fo assess air pollutants in St. John Parish
available at https://www epa.gov/newsreleases/epa-awards-louisiana-over-3 11000-assess-air-pollutants-st-john-
parish, where LDH also represented its commitment to this mission with its acceptance of an EPA Multipurpose
Grant in the amount of $86.081.

145 40 CFR § 7.35, states that [LDH] must not exclude persons from participation in or denied the benefit of its
programs, activities and services, see also La. Rev. Stat. Ann. §36:251(B) and La. Rev. Stat. Ann §36.258(B).
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September 2017 Report, June 2018 Report, CRISP 2021 Report and CRISP 2022
Report; 14

¢ LDH also failed to effectively communicate the reports’ findings including developing
summary fact sheets that identify and explain the key findings of each report; and
convening meetings with the community to explain those findings especially the
technical issues involved in a way that residents could understand; and

¢ LDH has not consistently published all of its reports on its website, and as a result, public
access to information is limited.

¢) Disparity

In evaluating disparity under Title VI, EPA examined whether a disproportionate share of the
adversity/harm is borne by individuals based on their race, color, or national origin. There are
several methods of analyzing disparity, as discussed above, supra at pages 30-33.

d) Causation

There appears to be a causal connection between LDH’s practices, decisions, actions and
inactions in carrying out its public health mission and the harmful continued exposure to
chloroprene by the predominantly Black residents and school children of St. John the Baptist
Parish who live and attend school near the Denka facility. EPA notes that among LDH’s
deficiencies are:

Failure to provide accurate and reliable information central to decision making;

Failure to properly educate residents and health care professionals;

Failure to implement study recommendations; and

Failure to advise local and state entities such as the School Board and LDEQ on measures to
reduce or prevent chloroprene exposure.

C. EPA COMPLAINT NO. 04R-22-R6 (LDEQ - FORMOSA COMPLAINT)

On February 2, 2022, EPA received a Title VI administrative complaint filed behalf of Stop the
Wallace Grain Terminal, Inclusive Louisiana, RISE St. James, and the Louisiana Bucket Brigade
alleging that LDEQ’s implementation of its air pollution control program subjects Black
residents of St. James Parish to discrimination on the basis of race. Specifically, the Formosa
Complaint alleged Black residents are subjected to ongoing disproportionate and adverse health
and environmental impacts which result in part from the lack of a procedure or policy to identify
and address disproportionate impacts based on race of air permitting decisions and the failure to
establish criteria and consistently follow them when conducting environmental justice analyses.

Further, the Formosa Complaint alleged that LDEQ’s August 5, 2021, decision to reaffirm
issuance of air permits to the Formosa facility allowing emissions of both criteria pollutants (e.g.,

146 LDH Response to EPA’s Acceptance of Administrative Complaint No. 02R-22-R6, June 6, 2022, see also LDH
Supplemental Response to EPA, September 7, 2022, in its response, LDH states “several phone calls were held {by

the project team] with representatives of [CCSJ1” including an in-person meeting on January 20, 2020, but failed to
describe any community wide engagement initiatives.
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PMz s, nitrogen dioxide, volatile organic compounds, carbon monoxide) and toxic and
carcinogenic air pollutants such as ethylene oxide, benzene, and formaldehyde would add to the
alleged existing adverse disparate impacts from air pollution. The Formosa Complaint also
alleged that LDEQ fails to provide Black residents with meaningful involvement in air
permitting decisions.

On April 6, 2022, EPA opened an investigation into:

Whether LDEQ uses criteria or methods of administering its air pollution control
program that have the intent and/or effect of subjecting persons to discrimination on the
basis of race in violation of Title VI of the Civil Rights Act of 1964 and EPA’s
implementing regulation at 40 CF R. §§ 7.30 and 7.35, including, but not limited and
with respect to, LDEQ’s decision to reaffirm issuance of 14 new air permits for the
Formosa facility, and the predominantly Black residents of St. James Parish.

On April 25, 2022, LDEQ indicated that it was interested in pursuing informal resolution for
both of the Complaints. On June 20, 2022, LDEQ submitted a response to Complaint 04R-22-
R6.

On September 8, 2022, the 19" Judicial District Court for the Parish of East Baton Rouge issued
a decision in the matter of Rise St. James et al. v. LDEQ (Rise), reversing LDEQ’s decision to
issue those permits, vacating the permits, and remanding the matter to LDEQ. On September 27,
2022, that decision was appealed by LDEQ and stayed. EPA has continued to investigate this
matter as it relates to the Formosa permits since the lower court’s decision—which EPA has
reviewed carefully and taken into account for purposes of this Letter—did not finally resolve the
concerns related to the issuance of the Formosa permits.

1. LDEQ’s Response to EPA’s Acceptance of the Complaint for
Investigation Complaint Responses

Pursuant to EPA’s regulation, EPA provided LDEQ an opportunity to make a written submission
responding to, rebutting, or denying the allegations raised in the Comptlaints. 40 CF R.
§7.120(d)(1). LDEQ submitted a response dated June 20, 2022. LDEQ's response failed to
provide a reason to dismiss either Complaint or for EPA to halt its fact finding, nor has the
information or arguments provided served to diminish EPA’s level of concern. 1t is beyond the
scope of this letter to respond to each of the arguments raised by LDEQ in its response, however,
EPA has undertaken to address a number of LDEQ’s points in an effort to ensure the Agency’s
positions and rationales are clear to LDEQ.

2. Initial Disparate Impact Analysis — Industrial Corridor

a) Neutral Policy or Practice
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As explained previously, supra at pages 11-12, LDEQ regulates air toxics and operates the Title
V permit program in Louisiana.'*” A neutral practice need not be affirmatively undertaken, but in
some instances could be the failure to take action, or to adopt an important policy "

b) Adversity/Harm

Similar to the analysis with respect to Denka described in more detail above, supra at pages 21-
29, EPA evaluated whether there are adverse impacts from LDEQ’s air permitting decisions that
are borne disproportionately by persons on the basis of race.

€3} Defining the Affected Population

As LDEQ explained, the Industrial Corridor is an identifiable area where Louisiana’s industrial
development is concentrated. In its response to the Complaint, LDEQ identified several
business-related factors that make the area attractive for industry (e.g., railroads, highways,
access to process and cooling water, large supply of oil and natural gas, access to foreign and
domestic markets).'*

In 2014, the estimated cancer risks from air toxics for all residents in the Industrial Corridor was
at or above the 100-in-1 million estimated lifetime cancer risk benchmark. In 2018, it was above
the 1-in-1 million estimated cancer risk benchmark while also being more than twice the median
cancer risk of Louisiana residents living elsewhere.

EPA also used RSEI supra at pages 23-24. Creating trends using RSEI Scores'™ illustrates the
change in potential risk for that grouping over time. The RSEI toxicity score for the Industrial
Corridor was 104,978 in 2016 and 63,330 in 2020, demonstrating a downward trend. However,
EPA found that residents of the Industrial Corridor had population-weighted averages of RSEI
toxicity scores that were 12 times those of residents living elsewhere in the state in 2016 and
they were still 11 times those of residents living elsewhere in the state in 2020.

Therefore, for purposes of this analysis, EPA treats those living within the Industrial Corridor as
the affected group — both Black and non-Black, and analyzes whether adversities fall disparately
on one of those populations. In addition, for both Parish-specific and Industrial Corridor-wide
measures of potential disparities, EPA also compared Black residents living in the Parish and the
Corridor adversely affected by LDEQ policies or practices, actions or inactions with individuals
living in Louisiana but outside of the Industrial Corridor.

17 Effective October 12, 1995, EPA approved Louisiana’s Title V operating permit program. See 40 C.F.R. Part 70,
Appendix A; 60 Fed. Reg. 47,296 (Sept. 12, 1995). LDEQ’s approved Operating Permit Program is located at LAC
Title 33: Part IIL. Chapter 5 (“Permit Procedures™).

1% See EPA Title VI Toolkit, https://www epa.gov/sites/defanlt/files/2017-0 1/documents/toolkit-chapteri-
transmittal_letter-fags.pdf.

14 LDEQ Formosa Response, p. 11.

1% RSEI Score is a unitless value that accounts for the size of the chemical release, the fate and transport of the
chemical through the environment. the size and location of the exposed population, and the chemical's toxicity. The
chemical releases data come from the Toxics Releases Inventory.
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) Disparity

Here again, the cancer risk from exposure to HAP emissions which appear to be due to LDEQ’s
policies or practices, actions or inactions, clearly fall “substantially disproportionately” on Black
residents. As with the residents in St. John the Baptist who live nearest to the source of harmful
pollution (Denka), so too the proposed Formosa site is in the census tract with the highest
percentage of Black residents in all of St. James Parish.

As previously stated, supra at pages 30-32, in the context of a Title VI disparate impact analysis,
a typical disparity measure involves a comparison between the proportion of persons in the
protected class who are adversely affected by the challenged practice and the proportion of
persons not in the protected class who are adversely affected.!>! Based on the data examined to
date in the Industrial Corridor — those who are exposed to more HAPs and face greater cancer
risk as a result of LDEQ’s permitting decisions are disproportionately Black as compared to the
population of non-Blacks impacted by LDEQ’s policies or practices, actions or inactions,
whether in the Corridor or anywhere else in the State.

Using other methodologies previously discussed, supra at pages 31-33, we see that, although
overall, the residents of the Industrial Corridor are predominantly non-Black (58%)'%, the
highest cancer risk falls disproportionately on the Black residents of the Industrial Corridor who
make up only 42.5% of the population. For example, when conducting the Threshold Risk Ratio
and Demographic Risk Ratio comparisons'** using the five-year ACS for 2016-2020 we continue
to see adverse disproportionate impacts on Black residents in the Industrial Corridor.

Disparities for the Threshold Risk Ratio and the Demographic Ratio greater than 1 are
statistically significant.'™ The Threshold Risk Ratio indicates that Black Louisiana residents —
although comprising only 33.5% of the state population,'>® were on average 1.59 times more
likely to reside in the Industrial Corridor than non-Black residents during 2016-2020. The
Demographic Ratio indicates for residents of the Industrial Corridor, the proportion of Black
residents was 1.34 times the proportion of Black residents living elsewhere in Louisiana during
this period. This means a resident in the Industrial Corridor is 1.34 times more likely to identify
as Black than elsewhere in Louisiana. As Black residents within the Industrial Corridor comprise

51 Tsombanidis v. W. Haven Fire Dep’t, 352 F.3d 565, 57677 (2d Cir. 2003).

152 There are 744,293 people living in the Industrial Corridor, 316,084 of whom identified as Black (42.5%) and
428,209 who identified as a race other than Black (58%). Note that of the 3,920,323 people living outside of the
Industrial Corridor, 1,244,598 identified as Black (31.7%) and 2,675,725 identified as a race other than Black
(68%).

153 These are comparable to ratio calculations used to evaluate disparate impact under employment discrimination
laws, such as Title VII. Such ratios are often used to evaluate the proportion of persons of a particular race or
ethnicity in a selection category relative to a comparison population. The Threshold Risk Ratio corresponds to a
“hypergeometric” analysis, while the Demographic Ratio corresponds to a “binomial” analysis (also known as a
“pools analysis™) (Biddle, 1993).

134 The Threshold Risk Ratio and Demographic Ratios are statistically significantly greater than I, which is the value
if there were not disparity between the affected and unaffected group. The statistical test conducted was the Fishers
exact test, where the alternative hypothesis is that the odds ratio is greater than 1. The p-value is <10e-50, which is
fess than the statistical significance threshold used (alpha = 0.01).

155 There are 4,664,616 people in Louisiana, 1,560,682 of whom identified as Black (33.5%) and 3,103,934 who
identified as a race other than Black (66.5%).
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a disproportionate portion of its population when compared to areas outside of the Industrial
Corridor, this fact is critically important to the disparity analysis as related to adversity or harm,
because, from the 2014 NATA through until the most recent 2018 AirToxScreen data, the
average estimated lifetime cancer risk from air toxics for residents of the Industrial Corridor was
more than twice the median cancer risk from air toxics faced by residents living in other parts of
Louisiana.

To capture the extent to which residents of the Industrial Corridor face disparate cancer risks and
live in tracts with higher RSEI scores, EPA also calculated Relative Risk Ratios using estimated
cancer risks from air toxics from NATA/AirToxScreen and RSEI scores by census tract. The
Relative Risk Ratios compare the average cancer risks or RSEI scores of Black residents in the
Industrial Corridor, adjusted for the proportion of the population they represent, to the average
cancer risks or RSEI scores of a comparison population. The comparison populations used are:
(a) non-Black residents in the Industrial Corridor, adjusted for the proportion of the population
they represent; and (B) all others living outside the Industrial Corridor.

Relative Risk Ratios examine differences in cancer risks for Black residents compared to other
residents within the Industrial Corridor indicate that Black residents had population-weighted
averages of cancer risks from air toxics 1.1 times those of non-Black residents within the
Industrial Corridor in 2014. As of 2018, Black residents of the Industrial Corridor faced similar
population-weighted averages of cancer risks from air toxics as non-Black residents of the
Industrial Corridor. 1%

Further, RSEI toxicity scores also reveal disparities in risks from facilities reporting chemical
releases to the Toxic Releases Inventory. When differences in RSEI toxicity scores across census
tracts in the Industrial Corridor are combined with data on where residents of different races
reside, EPA found residents of the Industrial Corridor have population-weighted averages of
RSEI toxicity scores that were 12 times that for residents living elsewhere in the state in 2016. In
2020, they were still 11 times that of residents living elsewhere in the state. Within the Industrial
Corridor, Black residents had population-weighted averages of RSEI toxicity scores that were
1.3 times those of non-Black residents in the Industrial Corridor in 2016. In 2020, they were 1.1
times those of non-Black residents in the Industrial Corridor.

As shown below, when reviewing estimated cancer risks from air toxics in the Industrial
Corridor it is apparent that while all residents of the Industrial Corridor faced increased risks, the
burden seems to fall disproportionately on Black residents of the Industrial Corridor.

The estimated cancer risk from air toxics in the Industrial Corridor, which is the average of
cancer risks of all census tracts that make up the Corridor, was:

e 100-in-1 million in 2014,

e 70-in-1 million in 2017, and

156 Relative risk measures are calculated as the ratio of population-weighted cancer risks across census tracts for
Black residents within the Industrial relative to a comparison group using information on cancer risk from the
National Air Toxics Assessment (NATA; 2014), AitToxScreen (2017-2018) and population totals from the
American Communify Survey, 3-year estimates, 2015-2019. EPA could not use the most recent American
Community Survey, 5-year estimate data (2016-2020) due to changes in tract definitions.
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e 70-in-1 million in 2018.

The average estimated cancer risks from air toxics were at or above 100 in 1 million for all
census tracts that make up the following Parishes:
e 2014:

o St John the Baptist was 400-in-1 million (four times the upper bound of acceptability for
estimated excess cancer risk over a 70-year lifetime) and 58% of the population identified
as Black;

o Iberville Parish was 110-in-1 million and 49% of the population identified as Black; and

¢ St Charles Parish was 140-in-1 million and 27% of the population identified as Black.

e 2017

s Iberville Parish was 100-in-1 million; and

s St John the Baptist was 200-in-1 million (twice the upper bound of acceptability for
estimated excess cancer risk over a 70-year lifetime).

e 2018:
e St John the Baptist Parish was 120-in-1 million.

In 2014 NATA, 31 of the 1,128 Louisiana census tracts'*’ have estimated cancer risks from air
toxics at or above 100-in-1 million of which:
e 29 are in five of the seven Parishes that comprise the Industrial Corridor.!*®
o 20 had populations that are more than the 33.5% general Black population of the State.
¢ 12 had populations greater than 50% Black.

While 14 Louisiana census tracts, all in Industrial Corridor Parishes, had estimated cancer risks
from air toxics at or above 200-in-1 million (twice the upper bound of acceptability for estimated
excess cancer risk over a 70-year lifetime) of which:

¢ 11 had populations that are more than the 33.5% general Black population of the State.

o 7 had populations greater than 50% Black.

In 2014, the five census tracts with the highest estimated cancer risk from air toxics in Louisiana

were all within the Industrial Corridor:

s tract 708 in St. John the Baptist Parish with 1,500-in-1 million (15 times the upper bound of
acceptability for estimated excess cancer risk over a 70-year lifetime),

e tract 601 in St. Charles Parish with 800-in-1 million (8 times the upper bound of acceptability
for estimated excess cancer risk over a 70-year lifetime),

e tract 709 in St John the Baptist Parish with 620-in-1 million (more than 6 times the upper
bound of acceptability for estimated excess cancer risk over a 70-year lifetime),

e tract 707 in St. John the Baptist Parish with 510-in-1 million (more than 5 times the upper
bound of acceptability for estimated excess cancer risk over a 70-year lifetime), and

1571 8. Census Bureau, hitps://www.census,gov/geo hies/reference-files/2010/geo/state-local-geg-guides-
2010/louisiana. html#:~text=There%20are %20 1%2 C 148%20census¥%e20tracts, 204%2C447%20census%20blocks %
20in%20Lonisiana.

1% St. John the Baptist, St. James, East Baton Rouge, West Baton Rouge, Iberville, St. Charles, and Ascension
Parishes.
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e tract 710 in St. John the Baptist Parish with 490-in-1 million (more than 4 times the upper
bound of acceptability for estimated excess cancer risk over a 70-year lifetime).

The 2017 AirToxScreen showed 20 of the 1,128 Louisiana census tracts with estimated cancer
risks from air toxics cancer risks at or above 100-in-1 million — 18 of which are in the Industrial
Corridor and:

e 13 have populations that are more than the 33.5% general Black population of the State.

¢ 9 have populations greater than 50% Black.

A total of 10 Louisiana census tracts had estimated cancer risks from air toxics at or above 200 in

a million (twice the upper bound of acceptability for estimated excess cancer risk over a 70-year

lifetime):

* 6 have populations that are more than the 33.5% general Black population of the State.

e 5 have populations greater than 50% Black.

¢ 9 of the 10 census tracts are in three of the seven Parishes that comprise the Industrial
Corridor, St. John the Baptist, St. Charles and Iberville parishes.

In 2017, the three census tracts with the highest estimated cancer risk from air toxics in

Louisiana were all in St. John the Baptist Parish:

e tract 708 with 1,000-in-1 million (10 times the upper bound of acceptability for estimated
excess cancer risk over a 70-year lifetime),

e tract 707 with 300-in-1 million (3 times the upper bound of acceptability for estimated excess
cancer risk over a 70-year lifetime), and

e tract 705 with 300-in-1 million (3 times the upper bound of acceptability for estimated excess
cancer risk over a 70-year lifetime).

The 2018 AirToxScreen data showed, of the 1,128 Louisiana census tracts with estimated cancer

risks from air toxics, 14 tracts, all of which are in the Industrial Corridor, had risks at or above

100-in-1 million:

® 9 have populations that are more than the 33% general Black population of the State.

¢ 7 have greater than 50% Black populations.

o All five census tracts are in two of the seven Parishes that comprise the Industrial Corridor,
St. John the Baptist.

In 2018, the highest estimated cancer risk from air toxics in Louisiana is 400-in-1 million (4
times the upper bound of acceptability for estimated excess cancer risk over a 70-year lifetime)
in tract 708 in St. John the Baptist Parish. The four remaining tracts have an estimated cancer
risk of 200-in-1 million (twice the upper bound of acceptability for estimated excess cancer risk
over a 70-year lifetime) -~ tracts 601 and 625 in St Charles Parish and tracts 707 and 709 in St
John the Baptist Parish.

As LDEQ indicated in its response to the Formosa Title VI complaint, a number of “business-
related factors make the Lower Mississippi River Corridor in Louisiana an attractive area for
industry ”'¥7 This statement is evident from an analysis of the 100 census tracts in Louisiana with
the highest estimated cancer risks from air toxics; for 2014 all but 12 of the 100 were in the
Industrial Corridor and for 2018 all but one of the 100 were in the Industrial Corridor.
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Based on the 2016-2020 ACS data, the percentage of Blacks in the total population of the
Industrial Corridor (42.5%) is higher than that of Blacks in the state’s general population
(33.5%). Also, a higher proportion of Louisiana’s Black population (20.3%) lives in the
Industrial Corridor as compared to the proportion of Louisiana’s White population (13.6%).
Moreover, as the above analysis of the census tracts within Louisiana suggests, the census tracts
with the highest cancer risks from air toxics include those within the Industrial Corridor, which
include census tracts with a high percentage of Black population. Therefore, EPA has reason to
believe that the cancer risk from air toxics is disproportionately felt by the Black population.

d) Causation

Tt appears LDEQ’s action and inaction in administering its air permitting program has allowed
emissions from facilities in the Industrial Corridor to result in concentrations of air toxics as
well as the distribution of associated cancer risks in the Industrial Corridor as described above
and that Black residents of the Industrial Corridor are disproportionately impacted by LDEQ’s
actions and inactions.

3. Initial Disparate Impact Analysis — Proposed Formosa Facility
a) Background

On August 5, 2021, LDEQ reaffirmed the issuance of a Prevention of Significant Deterioration
(PSD) construction permit and 14 Title V operating permits for the proposed Formosa facility.
The proposed facility will be located in a predominantly industrial and agricultural area’® on the
west bank of the Mississippi River in St. James Parish near the unincorporated community of
Welcome. According to Formosa, its “operational units will be 300 feet or more from the
Formosa property boundary.” ° The communities closest to the Formosa site are Welcome and
St. James.'®! “Welcome is a small community and has a 99% minority population, 87% of whom
identify as Black.”'*? According to Formosa, the closest residents and the nearest schools (St.
James’ Fifth Ward Elementary School and St. Louis Academy) are “over a mile away %

The property and adjoining areas have been in agricultural use for decades, primarily in sugar
cane production.'®™ LDEQ identified Mosaic Fertilizer and American Styrenics plants as located
in close proximity'® to Formosa with eight other industrial facilities nearby in St. James

Parish. !¢

1% Formosa Prevention of Significant Deterioration Permit Application, Environmental Assessment Statement
(EAS) July 19, 2018, p. 5. available at https://edms.deq.louisiana.gov/app/doc/view?doc=11230529.

1% Formosa EAS July 19, 2018, p. 5.

161 Rise St. James, et.al. v. Louisiana Department of Environmental Quality, 19th Judicial District Court Parish Of
East Baton Rouge Docket Number: 694,029, Sept. 8. 2022 (Rise), pp. 16-17.

12 Rise, p. 2.

163 Formosa EAS July 19, 2018, pp. 7 and 39.

164 Formosa EAS July 19, 2018, p. 5.

165 Formosa EAS July 19, 2018, p. 5.

1% Nucor Steel Louisiana, LLC; Zen-Noh Grain Corporation; Sunshine West Industrial Park; Coastal Bridge
Company (Asphalt Plant); Marathon Pipe Line LLC (St. James Capline Station); NuStar Logistics, LP (St. James
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Formosa will emit more than 3,800 tons per year of HAPs and Louisiana toxic air pollutants
(TAPs) (e.g., ethylene oxide, acetaldehyde, benzene, 1, 3 - butadiene, ethylene glycol,
formaldehyde, n-hexane, and vinyl acetate).’®” The chemical of most concern in the Complaint is
ethylene oxide (EtO). The permitted limit for EtO from Formosa is 7.7 tons per year, which
would make it, based on a preliminary analysis of TRI data, the only EtO emitter in St. James
Parish.

EPA lists EtO as a known carcinogen'®® and LDEQ lists it as a "known and probable human
carcinogen."!*® The court in Rise found that “LDEQ's regulations contain a limit on airborne
concentrations for ethylene oxide of 1.0 ug/m®, but . . . this standard (or limit) has not been
updated in 25 years and is 50 times less protective than the EPA limit "7

EPA’s knowledge about EtO has changed over time. In December 2016, EPA updated the IRIS
assessment for EtO. The updated inhalation unit risk incorporates new studies and reflects EPA’s
updated understanding that EtO is 60 times more toxic than the previous estimate. This includes
the fact that children are more sensitive to FtO than adults.'”’ This is because ethylene oxide can
damage DNA, and growing children are more susceptible to DNA damage because their cells
divide more rapidly than adults.'”? As with chloroprene, EPA recommends the application of
ADAFs as described above in accordance with the EPA’s Supplemental Guidance '™ for
exposure scenarios that inctude early-life exposures.!™ The contribution to lifetime cancer risk
from a single year of exposure to ethylene oxide is greater if that year occurred during
childhood, '

In August 2020, EPA published revised regulations for Miscellaneous Organic Chemical
Manufacturing facilities that require additional controls on certain equipment and processes that
emit EtO in order to reduce risk to surrounding communities.!”® The proposed Formosa facility
will be subject to several National Emission Standards for Organic Hazardous Air Pollutants

Terminal); Air Products and Chemicals, Inc. (Convent Facility); and Equilon Enterprises LLC. Formosa Basis For
Decision (BFD), January 6, 2020, p. 15, available at https:/edms.deq.louisiana, gov/app/doc/view?doc=11998452.
167 Formosa BFD, at 4-5; Formosa EAS July 19, 2018, p. 8.

18 U.S. EPA, Evaluation of the Inhalation Carcinogenicity of Ethylene Oxide, Executive Summary (CASRN 75-21-
8) In Support of Summary Information on the Integrated Risk Injormation System (IR[S), December 2016, p.8.

1691 AC Title 33: Part H1. Section 5112, Table 51.1.

1 Rise, p. 19, see, LAC Title 33: Part 111 Section 5112, Table 51.1.

1M U.S. EPA, Frequeni Questions about Ethylene Oxide (EtO) (hitps.//www .epa.gov/hazardous-air-pollutants-
cthylene-oxide/frequent-questions-about-ethyvlene-oxide-cto).

2005).

1U.S. EPA, Evaluation of the Inhalation Carcinogenicity of Ethylene Oxide, Executive Summary (CASRN 75-21-
8) In Support of Summary Information on the Integrated Risk Information System (IRIS), December 2016, p. 8, note
[

S U.S. EPA, Frequent Questions about Eihylene Oxide (E10), hitps://www.epa.gov/hazardous
cthylene-oxide/frequent-questions-about-ethylene-oxide-eto.

176 1d.,

-air-pollutants-
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(NESHAPS)!”” some of which are undergoing revision. For example, in August 2020, EPA
published revised regulations for Miscellaneous Organic Chemical Manufacturing facilities that
require additional controls on certain equipment and processes that emit EtO in order to reduce
risk to surrounding communities. Formosa will be subject to the NESHAP provisions as outlined
in any compliance deadline/applicability conditions of the NESHAP itself even if it is not
currently listed as a requirement in the permits.

b) Status of Formesa Permits

On September 16, 2019, RISE St. James, Louisiana Bucket Brigade, Sierra Club, Center for
Biological Diversity, Healthy Gulf, Earthworks, No Waste Louisiana, and 350 New Orleans
petitioned EPA to object to LDEQ’s draft Title V air operating permits for Formosa. The Title V
petition 1s still pending. As noted above, a Louisiana state court has vacated those permits and
the PSD permit issued by LDEQ, and remanded them to LDEQ, and LDEQ has appealed that
decision.

¢) Neutral Policy or Practice

EPA’s regulation prohibits LDEQ from administering its air pollution control program in a way
that has the effect of subjecting the residents of St. James Parish living near the proposed
Formosa facility to discrimination on the basis of race.!”® As previously stated, a neutral practice
need not be affirmatively undertaken, but in some instances could be the failure to take action or
to adopt an important policy.!” During its initial fact finding, EPA found that, although the
Industrial Corridor and the demographic characteristics of both the Industrial Corridor as a whole
and those living in closest proximity to certain sources clearly present significant risks, LDEQ
failed to consider the potential for adverse and disproportionate impacts and did not take steps to
ensure that its analysis of such was accurate and complete.

1 Title VI and Environmental Justice Analyses

The Title VI Complaint alleged that LDEQ had no “procedure or policy for addressing

disproportionate impacts of its air permitting decisions on predominantly Black communities,” %

177 Some of these include the following 40 C.F.R. Part 63 Subpatts: F - National Emission Standards for Organic
Hazardous Air Pollutants From the Synthetic Organic Chemical Manufacturing Industry; G - National Emission
Standards for Organic Hazardous Air Pollutants From the Synthetic Organic Chemical Manufacturing Industry for
Process Vents, Storage Vesscls, Transfer Operations, and Wastewater; H - National Emission Standards for Organic
Hazardous Air Pollutants for Equipment Leaks; FFFF- Miscellaneous Organic Chemical Manufacturing.

18 40 CFR. Part 7 §§ 7.30 and 7.35

179 See, e.g., United States v. Maricopa Cty, 915 F. Supp. 2d 1073, 1079 (D. Ariz. 2012) (disparate impact violation
based on national origin properly alleged where recipient "failed to develop and implement policies and practices to
ensure [limited English proficient] Latino inmates have equal access to jail services" and discriminatory conduct of
detention officers was facilitated by "broad, unfettered discretion and lack of training and oversight” resulting in
denial of access to important services). See also, EP4 Title VT Toolkit, https:/fwww epa. gov/sites/default/files/2017-
01/documents/toolkit-chapteri-transmittal_letier-faqs.pdf.

1% Title VI Complaint dated February 1, 2022, from Lisa Jordan, Tulane Envirommental Law Clinic, to Lilian
Dorka, Director, External Civil Rights Compliance Office, Re: Complaint Under Title VI of the Civil Rights 4ct of
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Whether to consider environmental justice (EJ) in the decision-making process for an air
pollution control permit is left to LDEQ’s discretion.!®! LDEQ exercised that discretion for the
Formosa permits. The Basis for Decision (BFD) documents prepared to support the issuance of
the Formosa permits included discussions of LDEQ’s EJ analyses and an assertion that the
permitting of the facility would not violate Title VI.1%?

In its response to the complaint, LDEQ denied that it lacks procedure or policy for addressing
disproportionate impacts of its air permitting decisions on predominantly Black communities.
The support LDEQ provided for this statement is that its “Air-permitting decisions are made in
accordance with federally promulgated emission control standards that EPA has delegated to the
State of Louisiana.”!*® As explained previously, compliance with environmental laws does not
necessarily ensure compliance with Title VI or other federal nondiscrimination obligations.
EPA was unable to find any published policies, guidance, criteria, or procedures regarding when
and how LDEQ conducts EJ analyses or its Title VI analyses nor did LDEQ provide any.
Instead, LDEQ’s response to the Complaint provides a history of environmental justice
initiatives in the 1990s in Louisiana and a multi-page discussion of the history of EPA’s policy
regarding Title VI and the NAAQS. This same discussion of the history of EPA’s policy
comprises about half of the 8-page Environmental Justice/Civil Rights Title VI Issues section of
the first BFD for the Formosa permits. 1%

LDEQ further stated that it “has an internal environmental equity work group that meets
regularly to discuss environmental justice and equity-related matters . . . which serves as
“resource to identify potential concerns and provide feedback and recommendations to the
LDEQ Secretary.”'® LDEQ concludes by stating it “believes its environmental justice best
practices are adequate, are based on years of independent study, and follow EPA guidance ™%

1964, 42 US.C. § 2000d, and 40 C.F.R. Part 7 against the Louisiana Department of Environmental Quality for
Lack of Environmental Justice Procedures in its Air Permitting Program and Resulting Discriminatory Decision on
Formosa Air Permits, p. 1.

181 Rise, p. 23. The Court in Rise stated that the scope of the Louisiana Constitutional public trust doctrine, as
interpreted by the Louisiana Supreme Court, requires that agencies determine “before granting approval of proposed
action affecting the environment, [] that adverse environmental impacts have been minimized or avoided as much as
possible consistently with the public welfare.” Rise at 12, citing Save Ourselves, Inc. v. La. Env't Control Comm ',
452 S0.2d 1152, 1157 (La. 1984). Based on the facts before the Court in Rise. the Court found that, “an
environmental justice analysis was mandatory under the constitutional provisions and Save Qurselves.” Rise at p. 23
1¥2 See, Louisiana Department of Environmental Quality, Office of Environmental Services, Basis for Decision Part
70 Operating Permit Nos. 3141-V0, 3142-V0, 3143-V0, 3144-V0, 3145-10, 3146-10, 3147-170, 3148-Vo, 3149-1'0,
3150-V0, 3151-V0, 3152-V0, 3153-V0, And 3154-1°0 Prevention of Significant Deterioration (PSD) Permit PSD-LA-
812 FG LA Complex, FG LA LLC, Welcome, St. James Parish, Louisiana, Agency Interest (Ai) No. 198351, January
6, 2020; and Supplement to the Basis For Decision, Part 70 Operating Permit Nos. 3141-V0, 3142-170, 3143-V70,
3144-V0, 31 45-10, 3146-V0, 3147-10, 3148-V0, 3149-1°0, 31150-V0, 3151-V0, 3152-V0, 31 53-V0, 4nd 3154-10
Prevention of Significant Deterioration (PSD) Permit PSD-LA-8 12 FG L4 Complex FG LA LLC, Welcome, St.
James Parish, Louisiana, Agency Interest (A1) No. 198351, August 5, 2021.

183 LDEQ Formosa Response, p. 4.

1# L ouisiana Department of Environmental Quality, Office of Environmental Services, Basis for Decision Part 70
Operating Permit Nos. 3141-V0, 3142-V0, 3143-V0, 3144-V0, 3145-V0, 3146-V0, 3147-V0, 3148-F0, 3149-10,
3150-10, 3151-V0, 3152-V0, 3153-V0, And 3154-1'0 Prevention of Significant Deterioration (PSD) Permit PSD-LA-
812 FG LA Complex, FG LA LLC, Welcome, St. James Parish, Louisiana, Agency Interest (4i) No. 198351, Janvary
6, 2020, p. 35.

155 1. DEQ Formosa Response, p. 9.

186 14,
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None of these statements is a written policy or procedure, much less a best practice that provides
guidance to LDEQ staff on when and how to conduct either an EJ analysis or an appropriate
analysis to evaluate Title VI compliance.

EPA’s review of the “Environmental Justice/Civil Rights Title VI Issues” discussions in the two
Formosa BFD documents'®” raises concerns about whether LDEQ is considering all relevant
possibilities for adverse disproportionate impacts before making critical permitting decisions.
The EJ and Title VI Issues section is a total of eight pages, four of which review the history of
EPA’s policy regarding Title VI and the NAAQS.™ Only about two pages are focused on
LDEQ’s analysis, which mostly consisted of data showing apparent reductions over time in
reported criteria pollutant emissions, TAP emissions, and TRI releases in St. James Parish and/or
within a 5-mile radius of the proposed Formosa facility 1%

LDEQ concludes the analysis by finding that, because the area is sparely populated and
EJSCREEN showed no one living within a one-mile radius from the center of the proposed
facility, there would be no “fenceline” community impacted. Yet, this conclusion is clearly
contradicted by the exhibits attached to the permit. The maps provided by Formosa as Exhibits
D and E in its EIS show that the school is about 1.02 miles from the fenceline near the proposed
ethylene glycol plants which are sources of EtO emissions and that residential streets across the
river in Union are closer than one mile. '’

In sum, LDEQ concludes that the air pollution is less than it was years ago; there will be
compliance with the federal National Ambient Air Quality Standards (NAAQS) health-based air
standards; and the EtO emissions from Formosa will drop below 0.02 pug/m® concentration just
shy of the school and nearby residences. There is no discussion in the EJ and Title VI section
about the amount of TRI releases, emissions or baseline concentrations of pollutants currently in
the area. While reducing pollution levels is desirable, the fact that there are emissions reductions
does not mean there are no adverse impacts. The Denka monitoring results described above are
evidence of that.

The court in Rise observed that—despite knowing the area near the proposed facility already
experiences substantial amounts of toxic air pollutants and that cancer risk in Welcome’s census
tract is driven by ethylene oxide and benzene exposure—LDEQ did not consider this information

187 Louisiana Department of Environmental Quality, Office of Environmental Services, Basis for Decision Part 70
Operating Permit Nos. 3141-V0, 3142-V0, 3143-V0, 3144-V0, 3145-V0, 3146-10, 3147-V0, 3148-Vo, 3149-10,
3150-10, 3151-V0, 3152-V0, 3153-V0, And 3154-V0 Prevention of Significant Deterioration (PSD) Permit PSD-LA-
812 FG LA Complex, FG LA LLC, Welcome, St. James Parish, Louisiana, Agency Interest (4i) No. 198351, January
6, 2020 and Supplement to the Basis For Decision, Part 70 Operating Permit Nos. 3141-V0, 3142-V0, 3143-V0,
3144-V0, 31 45-V0, 3146-V0, 3147-V0, 3148-V0, 3149-V0, 31150-V0, 3151-VO0, 3152-V0, 31 53-V0, And 3154-
VO Prevention of Significant Deterioration (PSD) Permit PSD-LA-8 12 FG LA Complex FG LA LLC, Welcome,

St. James Parish, Louisiana, Agency Interest (Al) No. 198351, August 3, 2021,

188 [ ouisiana Department of Environmental Quality, Office of Environmental Services, Basis for Decision Part 70
Operating Permit Nos. 3141-V0, 3142-V0, 3143-10, 3144-V0, 3145-V0, 3146-10, 3147-1'0, 3148-Vo, 3149-10,
3150-10, 3151-V0, 3152-V0, 3153-V0, And 3154-10 Prevention of Significant Deterioration (PSD) Permit PSD-LA-
812 FG LA Complex, FG LA LLC, Welcome, St. James Parish, Louisiana, Agency Interest (4i) No. 198351, January
6, 2020, pp. 36-39.

182 Id, at pp. 40-41.

19 Formosa EIS, exhibits D and E.
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when issuing the permits that would allow Formosa “to emit a great deal more ethylene oxide
and benzene.”' In addition, the absence of written policies and criteria may result in
inconsistent treatment of data of disproportionate health effects and ad hoc analyses. Based on
this information, EPA believes LDEQ’s analysis is too flawed in design and implementation to
rely upon for Title VI compliance purposes.

This lack of written policies and/or procedures or potentially a misunderstanding or
misapplication of guidance that was not provided to EPA in its response to the Complaint
resulted in a permitting process the court in Rise characterized as arbitrary and capricious on
numerous grounds.’¥? “An arbitrary decision shows disregard of evidence or the proper weight
thereof while a capricious decision has no substantial evidence to support it or the conclusion is
contrary to substantiated competent evidence.”'** In addition, the court in Rise found that LDEQ
had no support in the record for some of its conclusions.

d) Adversity/Harm

As mentioned earlier, in 2014 NATA, the cancer risk from air toxics for Louisiana was
approximately 50-in-1 million and the median score was approximately 40-in-1 million. See
supra at pages 46-47. St. James Parish had a cancer risk from air toxics of 80-in-1

million. Census tract 404 and 405 both had cancer risks of 70-in-1 million respectively. The
2018 AirToxScreen indicates that one of the air toxics responsible for the cancer risk in St.
James Parish is EtO. EPA is not stating in this letter that the projected EtO emissions from
Formosa are per se adverse. Given, however, the underlying environmental conditions and
demographic characteristics of those most potentially impacted in the Industrial Corridor as a
whole, and St. James Parish in particular, LDEQ’s failure to do a proper analysis of the impacts,
from a civil rights perspective, is concerning.

e) Disparity

Using the 2016 — 2020 ACS data, the population of St. James Parish is 49.9% Black and 48.1%
White. The proposed Formosa facility will be located in census tract 405 which covers a large
area of land. The population centers are along the Mississippi River. For census tract 405, 93.3%
of the population identifies as Black and 5.7% as White. Directly across the River is census tract
404 which also includes a large area of land. As with census tract 405, the population centers are
clustered near the river, directly across from the proposed location of the Formosa facility.
Sixty-five percent (65%) of the population of census tract 404 identified as Black and 33.5% as
White. The proposed Formosa site is in the census tract with the highest percentage of Black
residents in all of St. James Parish. Using any comparison and test for statistical significance,
those who would live near Formosa disproportionately identify as Black.

As discussed above, supra at pages 15-16, individuals exposed to mutagenic carcinogens starting
in early-life as infants and children are understood to be more susceptible than individuals
exposed only as adults. EPA’s initial fact finding indicates that many residents living near the

191 Rise, pp. 16-17.

192 Rise St. James, et.al. v. Louisiana Department of Environmental Quality, 19th Judicial District Court Parish Of
East Baton Rouge Docket Number: 694,029, Sept. 8. 2022

193 Rise, at p. 4 quoting Carpenter v. State, Dep 't of Health & Hosps., 2005-1904 (La. App. 1 Cir. 9/20/06); 944
So.2d 604, 612 (internal quotations and citations omitted).
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location of the proposed Formosa facility have in the past on average been exposed to levels of
air pollution that, while below the 100-in-1-million upper bound increased lifetime cancer risk,
were still above EPA’s preferred 1-in-1 million cancer risk benchmark. Moreover, census data
indicates that many of the residents in the communities near the proposed Formosa site have
lived in their homes for a while. Further, the proposed Formosa site is in a census tract where
90% of residents identify as Black which is disproportionate as compared to the Parish and State
populations.

The Rise court found that LDEQ failed to analyze Formosa’s ethylene oxide and benzene
emissions in combination with such emissions from other facilities and only analyzed data about
the proposed Formosa facility.!>* The Rise court further observed that “LLDEQ cannot determine
Welcome's full risk for cancer from exposure to toxic air pollutants if the agency does not
consider [Formosa’s] FG LA's ethylene oxide and benzene emissions in combination with such
emissions from other facilities that the agency itself says drives EPA's cancer risk data for the
area.”'”> EPA agrees.

1] Causation

From a civil rights perspective, it appears LDEQ’s action and inaction in administering its air
permitting program with respect to the Formosa permits has proceeded without appropriate
consideration of the factors which would be relevant to a Title VI analysis. Given the apparent
existing disparities outlined in this Letter, EPA remains concerned that such a failure does not
take into account the distribution of associated cancer risks in St. James Parish.

V. CONCLUSION

While emissions of air toxics have decreased in the Industrial Corridor Parishes, in some cases
dramatically, many of the Black residents living near Denka, near the proposed Formosa facility,
and elsewhere in the Industrial Corridor were born there, spent their childhoods there, and
continue to live there. The vulnerabilities they carry because of past exposures do not go away
because concentrations of air pollution have decreased. Critically, based on the data EPA has
reviewed thus far, Black residents of the Industrial Corridor Parishes continue to bear
disproportionate elevated risks of developing cancer from exposure to current levels of toxic air
pollution.

Moreover, it is important that LDEQ and LDH provide those residents whose health and lives
will be impacted by LDEQ and LDH decisions timely, complete, and accurate information
related to those decisions. Without this information, residents are not able to make informed
decisions about their health and lives, nor are local government officials. As explained in the
Denka and Formosa discussions above, the failure to seek out, consider or analyze available
information and data about health risks appears to have formed the basis for actions and/or

191 Rise, p. 17.
193 Rise, p. 18.
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inactions by both LDEQ and LDH that may be subjecting Black residents of Louisiana to
adverse disparate impacts.

We appreciate your cooperation in this matter and look forward to our continued collaboration
with LDEQ and LDH as we work together to resolve these Complaints in a timely and effective
manner. Please feel free to contact me at dorka lilian(@epa.gov, or (202) 564-9649,

Cc:

Ariadne Goerke
Deputy Associate General Counsel
Civil Rights & Finance Law Office

Helena Wooden-Aguilar

Acting Deputy Regional Administrator
Acting Deputy Civil Rights Official
US EPA Region 6

James McGuire
Regional Counsel
US EPA Region 6

Emma Cheuse

Senior Attorney

Earthjustice

1001 G Street, N.W. Suite 1000
Washington, DC 20001

echeuse(@earthjustice.org

Deena Tumeh

Associate Attorney
Earthjustice

1001 G Street NW, Suite 1000
Washington, DC 20001
dtumeh(@earthjustice.org
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ABSTRACT

Keywords:
Environmental justice
Cancer Alley
Environmental policy
Environmental racism
Emissions

Criteria pollutants

Overwhelming evidence indicates that communitics of Colar in the United States are disproportionately harmed
by pollution. Yet, state environmental regulators, who permit industrial polluters under the U.S. Clean Air Act,
do not universally recognize these disparities. In Louisiana, regulators have denied the existence of pollution
and have that explains why heavy industry is concentrated in certain neigh-
borhoods. We used a multi-part approach to determine if there (s o raclal disparity in Louksiana's industrial
emissions and, I so, whether infrastructure or state permitting drives this disparity. First, we evaluated race (%
peaple of Color) among census tracts with industrial facilities relative 1o reported emissions of eriteria pollutans
from 2019-2021 using a quartile analysis and a linear model that accounted for spatial clustering of facilities.
Second, we tested whether census tracts with infrastructure variables have higher-than-average populations of
Color using one sample T-tests. Infrastructure variables included petrochemical pipelines, railways, ports, lower
Mississippi River access, and o high prop of the in ing. We found that over halfl (378
of 671) of Louisiana's industrial facilities were spatially clustered along a 184-mile, winding streteh of the lower
Misskssippi River known as “Cancer Alley.” Overall, communities of Color had 7-fold 1o 21-fold higher emlssions,
depending on the pollutant, than predominantly White communities. Among industry subsectors, Chemical Man-
ufacturing was the largest single i o emisshons in itles of Color. Census tracts with indusirial
infrastructure were, on average, racially similar to Louisiana overall {absolute difference, <7% peaple of Color).
rxxliucnmcly, our findings reveal a stark racial disparity in industrial emissions that is driven by state permitting,
i y of chemical rather than by labar supply. Immediate action is necded
to address thL' discrimi; of i in Louisiana, and future research should focus
on the role of state permitting in environmental injustice more broadly.

1. Introduction

Decades of research have firmly established that racial mmonlllh

Justice part of its mission™ (Executive Order 12898, 1994). Under EPA's
definition, environmental justice requires that “no group of people, in-
cluding a racial, ethnic or a socioeconomic group, should bear a dis-

and low-income populations in the United States are disprop

harmed by pollution (Evans and Kantrowitz, 2002; Liu ct al., 2021; e.g.,
United Church of Christ Commission for Racial Justice, 1987)
tionwide disparity has persisted over time (Kravirz-Winz et al.
Colmer et al., 2020), and is part of a larger global pattern of environ-
mental inequalities (reviewed in H-Il\ll cral., 2015; 1! umann et al. .!018
Rigolon ct al., 2018). Yet, relatively few studi the und
drivers of pollution disparities, pamr:ular!y from a regulatory perspec-
tive, In the United States, the primary authority for environmental reg-
ulation is the U.S. Environmental Pﬂ;mnnn Agency (E.Pn) lee all U 5.
federal agencies, EPA is lated to “make

* Corresponding author.

E-maill address: kierrelll @iulane. edu (KA. Terrell).

https://dod.org/10.1016/).enve. 2022100672

P share of the negative environmental consequences from
Induslﬂn] municipal and commercial operations or the execution of fed-
cral, state, local and tribal programs and policies” (LS. EPA, 2022a).
This ition relics on d tionate rather than dis-
criminatory intent. A i EPA prohibit practices that
“have a discriminatory l.-ﬂ’oc:. even if those practices are “neutral on
their face™ (U5, EPA, 2017).
The EPA delegates many nf its to state

agencies, including the p ng and i of industrial opera-
tions under the U S Clean Air a\:l (42 U.S. Code § 7411). This delegation
means that some LLS. residents are afforded more stringent protections

Received 7 October 2022; Received in revised form 22 December 2022; Accepted 26 December 2022
2667-0100/2 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY-NG-ND license

(g fereativecommens.org,licenses by-ne-nd /4.0
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than other residents, as a result of different practices and regulations
among states, For example, Massachusetts (310 CMR 7 app C) and New
Hampshire (N.H. Code Admin. R. Env-A 101.115) have a more protec-
tive, 50 ton-per-year threshold for cassifi as a “major source”™
of volatile organic compounds (VOCs) under the Clean Air Act, while
Louisiana (La. Admin. Code, tit. 33, § 111-509) and Mississippi (11 Miss,
Code. R, § 2-6.1) use the default, federally-mandated 100 ton-per-year
threshold (40 CER. § 52.21). A less protective threshold translates to
higher emissions, because the Clean Air Act requires major sources to
employ pollution control technologies (40 C.F.R. § 52.21). Notably, the
more protective states in this example are overwhelmingly White (80 -
93%), while the less have large p (38-41%)
of Black, Hi: ic, and other histori inalized groups (L.5. Cen-
sus Bureau, 2022a), Clearly, U.S. state regulatory agencies play a central
role in environmental justice, wull the pmenual m create, perpetuate,
exacerbate, reduce, or elimi in i P

The relevance of pollution research to state environmental regula-
tion is determined, in part, by the geographic scale and type of pollu-
tion sources cvaluated. Most studies of pollution disparitics in the U.S.
are cither nationwide (e.g., Tessum et al., 2021; Liu et al., 2021; Ash
and Boyee, 2018) or highly localized (e.g., Nagra et al,, 2021), with
less research focused on individual states (but see, e.g., Lee and Park,
2020). This r!:acan:h gap means that state regulators can acknowledge
the exi: Ul disparities while also claiming that
systemic dlspantlu do not accur in their state, akin to the principle of
ecological fallacy in epidemiology (Sclvin, 1958). Additionally, many
pollution studies in the U5, focus on ambient concentrations of pollu-
tants from all sources {e.g., Liu et al., 2021; Colmer et al., 2020), as
opposed to regulated sources (but see, e.g., Tessum et al., 2021; Ash
and Boyce, 2018) This bmadcr focus leaves open the possubilily that

lated sources (e.g. ltural burning or urbani are
driving pollution disparitics. Such opportunitics for disconnect between
research and regulation may partially explain why racial disparities in
pollution exposure have persisted for decades in the U.S., despite overall
improvements in air quality (Colmer et al., 2020; Liu et al., 2021). In the
absence of state-specific evidence of pollution dupantlﬁ from regulated
sources, federal p tions aimed at | g Justice
may have leumshcd impact, partlcularly in states with less protective
environmental regulations,

Louisiana is a heavily i state that is i i rec-
ognized for | ding all ions of envi | racism and regu-
latory capture (Achiume et al., 2021; Berry, 2003; Davies, 2018; Kechan,
2018; Maraniss and Weisskopl, 1988). There is ample evidence that
Louisiana is overburdened with pollution: more tons of toxic air pollu-
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health hazards from point sources of toxic air pollution (Terrell and
James, 2020); however, this analysis did not include criteria pollutants,
which are abundant and subject to a unique set of Clean Air Act reg-
ulations. Criteria poll include coarse late matter (PM10),
fine particulate matter (PM2.5), nitrogen oxides (NO2), sulfur dioxide
(502), and volatile organic oompounds (VOOs) Determining whether
a racial d exists for ind of criteria pollutants in
Louisiana has immediate relevance to an ongoing civil rights investiga-
tion by the EPA (LS. EPA, 2022¢) and to regulatory decision-making
by the Louisiana Department of Environmental Quality (LDEQ), which
issues hundreds of permits cach year for new or expanding industry
(Louisiana Legislative Auditor, 2021). The LDEQ has suggested, with-
out evidence, that spatial patterns of industrial emissions in Louisiana
are driven by access to supporting infi {e.g. pipeli rather
than racial bias (LDEG, 2022a).

The goal of our study was to determine whether communities of
Color in Louisiana bear a disproportionate share of industrial emissions
of criteria pollutants, and whether this potential disparity can be at-
tributed to LDEQ or to racial d hics among arcas
with industrial infrastructure. We addressed these questions through a
three-; pan annl)'sls of publicly-available state and federal data (Table
1). we ined the relative contributions of different in-
dustry subsectors to emissions for top and bottom race quartiles and
for Louisiana overall. Our study has direct relevance to industrialized
communities in Louisiana and provides a framework fol futnre nw:an:h
to elucidate the role of state lation in
injustice more broadly.

2. Materials and Methods

2.1. Data Sources

We ot i a list of LDEQ-reg) i facilitics with correspond-
ing 2019-2021 emissions data from the LDEQ Annual Certified Emis-
sions Dataset (accessed Jul 10, 2022) (LDEQ, 2022b), This inventory
includes all pollution sources in Louisiana that are required to report
annual emissions to LDEQ, such as power gencrating plants, landfills,
petrochemical plants, and other types of industrial manufacturing fa-
cilities (e.g., lumber mills and steel plants). It does not include pollu-
tion sources that are exempt from LDEQ permitting (e.g., vehicles or
agricultural burning) or emissions reporting (e.g. dry cleaners or other
small sources). A small number of facilities contained multiple entries
lnr a glven year; in thml: cases, we obtained the correct values from

tion are released ly from its i facilities 1 to any

ather U.5. state (U.5. EPA, 2022b); the estimated risks of cancer and
respiratory disease from point sources of toxic air pollution are more
than triple the U.S. average (U5, EPA, 2022c); and toxe air pollution
contributes to the state’s exceptionally high overall cancer rate (Terrell
and Julien, 2022). There do nnrappear to bc any peer- -reviewed studies
of racial disparities in Loui though there are
a few related studies. Perera aml Lam found that industrial fa
few southeast Louisiana parishes are in low-i

communities {Perera and Lam, 2013), but the authors dld not quan-
tify emissions or include other heavily industrialized parts of the state
{e.g. Lake Charles). James ct al. found that low-income,/Black commu-
nities in southeast Louisiana were overburdened with toxic air pollu-
tion from all sources combined using 2005 data (James et al,, 2012),
which leaves open the pqssulnhty that the disparity was driven by non-
regulated sources (e.g. urb ion) and/or was climi 1 by subse-
quent air quality improvements (U.5. EPA, 2022d). Finally, Terrell and
James reported that Black communities across Louisiana are dispropor-
tionately impacted by fine particulate matter (PM2.5) from all sources
combined (Terrell and James, 2020), which could be driven by urbaniza-
tion. The authors also reported a correlation between race and estimated

Certi via the LDEQ Electronic Database
Management System (EDMS). We obtained the most recently-reported
(2021) North American Industry Classification System (NAICS) code for
each facility from LDEQ's emissions inventory (accessed Dec 1, 2022)
(LDEQ, 2022b).

We accessed demographic data from the U.S, Census Bureau's 2015
2019 American Community Survey via Social Explorer, a tool that caleu-
lates data where applicable (Social Explorer, 2022). Specifi-
cally, we obtained census tract-level data for race (Pnpulation of Color,
which we calculated as 100% minus the p ag ich klentil'y
ing as White), i Df k 1
in manufacturing), and land area. We obtained the 2019 U.S. Palls \Ia—
tional Shapefile and the 2010 Census Tract Boundaries Shapefile from
the U.S. Census Bureau (U.5. Census Bureau, 2022b, 2022c). We identi-
fied ports in Louisiana with aceess to the Gulf of Mexico (ie. excluding
the inland ports of Natchez, Vicksburg, and Monroe) from the Ports of
the United States dataset from the U.S, Geological Survey (LS, Geolog-
ical Survey, 2022). We accessed the most recent (2020) shapefiles for
pipelines carrying crude oil, natural gas, or petroleum products from
the U.S. Energy Information Administration (U.5. Encrgy Information
Administration, 2022),
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Table 1
Study Design to Evaluate Potential Racial Disparity in Air Pollution Burden,

Ervironmental Challenges 10 (2023} 100672

Expected Associations by Scenaria

Analysis!

v Mo Disparity Disparity Due to Infrastactuse Disparity Due to LDED Permiming
Linear mesdel of emissions versus race None Emissions associated with race Emissions associated with race
Emissions by race quartile (% people of Color) None Emissions highest in Q4 Emissions highest in Q4
T-tests of race in tracts with infrastructare Nooe % people of Color above state mesn Noae

1 Emissions analyses included only tracts with LDEQ-reporting facilities (i.e. excluding zero values),

2.2, Geocoding Industrial Facilities

Because the LDEQ) emissions inventory does not include spatial data
{i.e. GPS coordinates or addresses), we used a multi-step approach
for geocoding facilities based on their Agency Interest (Al) number, a
unique identifier assigned by LDEQ. First, we identified all facilities that
were operational in 2020 from the emissions dataset (accessed July 11,
2022). We then used the radius search tool in LDEQ's Emissions Report-
ing and Inventory Center (ERIC) to obtain GPS coordinates for facilities
within 25 miles of cach major city in Louisiana (LDEQ, 2022¢). This
piccemealed approach was necessary because the ERIC tool does not re-
turn results for large geographic areas. Because the tool returns multiple
coordinates per facility (one set for each emissions source), we used the
GPS coordinates for the source with the highest VOC emissions at each
facility. After combining the information from each city search, we had

perial units (i.e. tons and miles) for with LDEQ permitting
and emissions inventory systems.
We used a separate linear model for each to de-

termine whether normalized emissions (mm}yr}min were associated
with population of Color (%) among industrialized census tracts (i.e.
excluding tracts with zero emissions). Prior to this analysis, we trans-
formed percentage data (arcsine transformation) and emissions data
(natural log transformation) to improve normality, then scaled and cen-
tered these data. Exploratory analysis revealed significant spatial auto-
correlation (P < 0.0001) in a linear regression of normalized VOC emis-
sions with percent population of Color, as tested by a simulation with
10,000 replicates and measured by Moran's | (Hartig, 2021). To reduce
spatial autocorrelation, we added facility cluster as a fixed effect to each
pollutant model, as well as an interaction term between facility cluster
and percent population of Color. This results in lincar regressions with

geocoded 423 of the 739 facilitics rep in the 2020

no spatial autocorrelation (P =0.18 for PM10, P

inventory (accessed July 11, 2022). We geocoded another 248 facilities

2 0.46 for all other poll which therefore may have appropri

manually in Google Earth Pro, after g the p | add f the
facility from LDEQ's EDMS using the Al lookup feature and confirming
the presence of the facility based on satellite imagery (LDEQ, 2022d).

2.3. Mapping and Spatial Grouping Indusirial Facilities and Infrastruciure

We used QGIS (Version 3.6.3) for all mapping and spatial analy-
sis, unless otherwise noted. We assigned census tracts to all geocoded
facilitics using a spatial join. We classified census tracts as containing
railways or pipelines if they d with those respective map lay-
ers. We classified census tracts as being near a port if their centroid
was located within 100 km of a coastal port (i.c. excluding the inland
ports of Monroe, Natchez, and Vicksburg). We manually selected cen-
sus tracts that bordered the Mississippi River below the Highway 90
Bridge in Baton Rouge (river mile 233.9) and classified these tracts as
having Mississippi River access. We selected this cut off point because
the bridge has relatively low clearance that restricts transportation via
large marine vessels (U.S. Coast Guard, 2013), and satellite imagery re-
veals an obvious lack of industrial development upriver of the Hwy 190
Bridge.

We identified clusters of industrial facilities using density-based clus-
ter analysis (DBSCAN) in QGIS (Version 3.6.3), with a minimum cluster
size of 10 facilities and a maximum distance of 0.1 degree between fa-
cilities using the NADS3 projection. Given the highly irregular shape of
many census tracts, we manually identified the tracts corresponding to
each cluster of facilities. In doing so, we aimed to identify the minimum
number of tracts needed to encompass all corresponding facilities with-
out creating any “holes” (i.e. non-cluster tracts surrounded by cluster
tracts).

2.4. Analyses of Race versus Industrial Emissions

‘We conducted all | analysis in R
Team, 2020), unless otherwise noted.

For each pollutant (PM10, PM2.5, NOx, 502, CO, and VOCs), we
caleulated normalized emissions per census tract as the sum of all emis-
sions reported for 2019-2021 (tons), divided by three years, and divided
by the land arca (mi%) of the census tract (tons/yr/mi%). We used Im-

1 (R Core

dard errors for coefficient estimates,

To better understand the associations detected in the lincar mod-
els, we analyzed emissions by race quartile using raw (i.e. untrans-
formed) data. Specifically, we calculated median (non-zero) emissions
(tons/yr/mi®) for industrialized census tracts (N = 276) grouped by %
people of Color.

Group thresholds corresponded to quartile breaks for % people of
Color among all Louisiana census tracts (N =1,126). To quantify emis-
sions disparities, we caleulated the ratio of emissions between census
tract groups with the highest versus lowest percent people of Color (i.e.,
Q4/Q1).

To explore the geographic nature of emissions disparities, we
mapped the locations of census tracts with industrial facilities (n = 248)
in the highest and lowest emissions quartiles (N = 62 tracts per quartile),
relative to the racial composition (% Color) of those census tracts, We
excluded tracts that were lated or had zero reported
for all pollutants.

2.5, Analyses of Emissions by Industrial Subsector

‘We evaluated the contribution of different industry subsectors w
overall emissions, based on NAICS codes. We also examined subsec-
tor contributions to emissions among census tracts that were predomi-
nantly people of Color (>65%) or predominantly White {£16.9% people
of Color). We chose these racial percentages because they correspond to
the quartile breaks (Q4 and Q1, respectively) when considering popula-
tion of Color among all census tracts in Louisiana (N=1,126).

2.6. Analyses of Industrial Infrastructure

To inform our study design, we evaluated collinearities among in-
frastructure variables and other ial predictors of industrializati
using Pearson’s correlation. These were binary variables coded to 0 or 1
and included access to pipelines, railways, the lower Mississippi River, a
coastal port within 100 miles, an abundance of manufacturing labor (i.e.
210% of the workforce in manufacturing), and a majority population of
Color among census tracts. We also included log-transformed land arca
of tracts in the correlation matrix, because we expected that binary vari-




99

KA. Terrell and .51, Julfen

ables were more likely to occur in larger tracts. This exploratory analy-
sis revealed collinearities among a suhser of predlcwr variables (Table
A1), which resulted in liabl inflated negative
binomial models of these vandbles Versus fa:lllry counts. We thercfore
adopted a more straightforward approach of reporting odds ratios for
each predictor variable, without making any causal inference. For each
predictor, we calculated the odds (OR) of census tracts having industrial
activity (i.c. at least one industrial facility) using Equation 1,

= (A/B)JIC/D) (1
where A =the number of tracts with the predictor variable and at least
one industrial facility, B =the number of tracts with the predictor vari-
able and without industrial facilitics, C=the number of tracts with-
out the predictor variable and with at least one industrial facility, and
D =the number of tracts without the predictor variable and without in-
dustrial facilities, We calculated the corresponding 95% confidence in-
tervals using Equation 2.
CI = lloniORIz] 360,/i1 fosl el feal fdT) (2)

For each infrastructure variable, we used One-Sample t-Tests to com-
pare proportions of residents of Color among tracts with the variable
against the state mean.

3. Results
3.1. Spatial Clustering of Geocoded Industrial Facilities

We successfully geocoded 671 of the 797 industrial facilities that
reported emissions to the LDEQ in 2019, 2020, and/or 2021. The re-
maining 126 facilities could not be geocoded because a specific physical
address was not listed in LDEQ's electronic database (EDMS). In most
cases, these were relatively small emissions sources associated with oil
and gas extraction that had general location information provided in
lieu of an address (e.g. “15 miles southwest of Venice, LA™). Collectively,
these £ ded sources rep d < 5% of reported emissions for
each eriteria pollutant (Table A.2).

We found that 22% of Louisiana census tracts contained at least
one geocoded industrial facility (N =248 of 1,148 census tracts; Fig. 1),
For simplicity, we subsequently refer to these as “industrialized census
tracts.” The density-based analysis identified eight distinet clusters of
industrial facilities (from east to west): Lower, Mlddle and Uppv.‘r Indus-
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Table 2

Summary of Individual Linear Reg Madels of wersus Race”.
Modeled Census Population of Color (%)
Pollutant Tracts (N}

Estimate T P

PM,, 241 041 4.40 < 0.0001
M. 230 0.34 4.20 < 0.0001
NO, 35 0.30 352 0.0005
50y 219 0.28 337 0.0009
o 33 032 76 0.0002
Voo 244 040 516 < 0,0001

= All models included Facility Cluster and an interaction term with Race to
account for spatial correlation (sec Methods). Multiple R? = 0,23-0.35, Adjusted
R? = 0L17-0.30; F = 3.78, P <0.0001. Full results of each model are presented
in Tables A.3-A.8.

** Corresponds to number of census tracts with non-zero reported emissions.

ties, 651 reported non-zero emissions for at least one pollutant to LDEQ
in 2019-2021, representing 246 census tracts. We excluded one of these
tracts from the analysis because it was unpopulated, according to census
data. A few facilities reported zero emissions for a subset of pollutants,
resulting in slightly different sample sizes among pollutants (N =219 to
244 census tracts; Table 2). Across all pollutants, race was a significant
[ of the magnitude of emi from industrial facilities that
reported non-zero emissions (summarized in Table 2; see Tables A.3-
A8 for results of individual pollutant models). There was no evidence
of spatial autocorrelation in any model (P = 0.18 for PM10; P = 0.46 for
all other pollutants). Median emissions were 7.4 to 21.0 times higher,
dt'puullng on thm pollutant, among mduslnahzul tracts with high pro-
f Color pared to ialized tracts with high
pmpnnmns of White residents (Q4 versus Q1 race, respectively; Table
3). For most pollutants (PM, ¢, S0, CO, and VOCs), median emissions of
industrialized tracts increased consistently with increasing percentages
of residents of Color (Table 3). Similar results were obtained when using
mean {versus median) emissions (Table A.9) and when tracts with zero
emissions were included (Table A.10). Mapping revealed that Indusnda]
Fzed census tracts with very low emissi Q1) were di
White, while industrialized census tracts with very high emissions (Q4)
were disproportionately of Color (Figs. 3-5 and B.1-B.3).

3.3 issions among Industry Subsectors

trial Corridor, Denham Springs, Lafayette, Bay, i
and Lake Charles (Fig. 2). Collectively, these eight clusters represented
nearly two-thirds of all geocoded facilities (422/671) and encompassed
347 census tmr.s. includmg some non-industrialized tracts that were
ded lized tracts (see ials and hods). Clus-
ters varied in size, with the smallest (Sterlington) containing 10 facilities
and representing three census tracts, and the largest (Upper Industrial
Corridor) containing 255 facilities and representing 123 census tracts
(Fig. 2). The Industrial Corridor, which is typically considered a contin-
uous area, was broken into three clusters; a 16-km stretch of agricultural

Chemical manufacturing facilities (NAICS Code 325) were responsi-
ble for more emissions of every pollutant than any other industry subsec-
tor, representing between 26,9% and 38.2% of industry-wide emissions
of PM10, PM2.5, NOx, 502, €O, and VOCs (Table A.11). Other ma-
Jjor contributing industries for all {or most) pollutants were Petroleum
and Coal Products Manufacturing (Code 324; 16.6% to 32.0%), Utili-
ties (Code 221; 12.7% to 25.7%), and Paper Manufacturing (Code 322;
2.2% to 20.4%). Smaller, but significant, proportions of certain pollu-

and residential land in eastern 5t. James Parish d the Upper
and Middle Industrial Corridor, while a 9-km stretch of commercial and
residential devel in Jeffi Parish 1 the Middle and
Lower Industrial Corridor (Fig. 2). Collectively, the Industrial Corridor
clusters represented 378 facilities and 2?6 census lracu (including some
tracts ded by, but not 1 facilities - see Ma-
terials and Methods). Industrial Corridor facilities spanned 184.1 river
miles, from the Louisiana Generating LLC - Big Cajun Il Power Plant in
Paoint Coupee Parish to the Chevron Oronite Co LLC - Oak Point Plant
in Plagquemines Parish,

3.2 Race versus Industrial Emissions

Among all Lovisiana census tracts, proportions of residents of Color
averaged 42.4%, with a median of 34.5%. Of the 671 geocoded facili-

from other such as PM10 from Mining (Code 212;
12.1%) and VOCs from Pipeline Transportation (Code 486; 10.3%; Table
A1),

Chemical Manufacturing was the most common subsector repre-
sented among communities predominantly of Color ((d, >65.0% people
of Color), while Pipeline Ti was the most subsec-
tor reg d among predominantly White (Q1, £16.9%
people of Color; Table 4). In both groups, Chemical Manufacturing, Utili-
ties, and Petroleum,/Coal Products Manufacturing represented large pro-
portions of emissions for mest pollutants (Fig. 6 Tables A.12 and A.13).
A notable difference was that Chemical Manufacturing was responsible
for larger percentage of emissions in communities of Color (>65.0% peo-
ple of Color) compared to mostly White communities (£16.9% people
of Color), while Utilities contributed a larger percentage of emissions in
the latter versus former (Fig. & Tables A.12 and A.13),
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Legend
A Above-Median Population of
Color (>35%)

A Below-Median Population of
Color (<35%)

Fig. 1. Centroids of census tracts (N = 245) that contain at least one industrial facility, relative to the racial compasition of those census tracts. Black lines represent
tract boundaries, The dark blue line represents the lower Mississippi River (shown for consistency with other figures). Centroids are omitted for three census racts.
that contain at least one industrial facility because they do not have a residential population.

Table 3

Median Emissions® versus Race among Census Tracts with Industrial Activity.
Census Trace Group'" (% Populaticn of Color) PMy Py N, 50, oo Voo
Mostly Peaple of Color (65.5 = 100%) 137 541 0zl 573 663
Disproportioaately People of Color (34.6 - 65.4%) 156 616 01z 354 145
Disproporticaately White (17.0 - 34.5%) 013 129 004 0.89 088
Mostly White (0 = 16.9%) 013 073 om 064 0.53
Disparity Factor’ 105 74 2.0 9.0 129

* Normalized reported emissions (lons,/year/mi®) for LDEQ-regulated facilities in 2019.2021.

** Group thresholds correspand to quartile breaks for % population of Color among all census tracts in Louisiana (see Methads); sample sizes vary
by pellutant and range from 36 10 77 census tracis per group (see Table A.9).

* Caleulated as the emissions ratio for tracts with mostly people of Color versus mestly White tracts.

3.4. Racial Demographics around Industrial Infrastructure

Odds ratios indicated that tracts were more likely to be industri-
alized if they intersected with a railway or petrochemical pipeline,
bordered the lower Mississippi Euw,-r. or had relatively high propor-
tions (=10%) of the & 1 in ing (Table
5; Figs. 2 & B.4). Mean pcmcnmgcs of residents of Color among
tracts with industrial infrastructure were similar to, or lower than,
the statewide mean (42.4%; Table 4), except for railways, which had
46.2% residents of Color (Table 6). As described in our Mcthods
collinearities among ial predi of facility |
prevented us from reliably analyzing these variables in a single model
(Table A1)

4. Discussion

Our study provides id that i of
Color are disproportionately burdened with industrial air pollution in
Louisiana and that state environmental regulation is the driving force of
this disparity. We found that the Louisiana Department of Environmen-
tal Quality (LDEQ) has pcnmlmd a pam:m of industrialization wherein
reported of are 7 to 21-fold
higher among oFCqu. 1 to industri-
alized White communities (Table 3). This disparity can be primarily at-
tributed to the Chemical Industry, which ref more
LDEQ-reporting facilities and more emissions in predominantly Black
communities - and in Louisiana overall - than any other industry sub-
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Fig. 2. Locations of industrial facilities (N = 671) and industrial Int

analysis.

Table 4

Industrial Sectors Represented among Census Tracts Grouped by Race”,

Facilities are eol

Environmental Challenges 10 (2023) 100672

Legend

Uppeer MS River

= Lower MS River

v Ports

Central Industrial Corridar
Lower Industrial Corridor
Vermillion Bay

Lake Charles

Lafayette

Denham Springs.
Sterlington
Nen Clustered

ded o illustrate results of the densitybased cluster

Number of Facilities in Census Tract Group

Industry Subsector and Deseription Mestly People of Color® Mostly White'
14 Fishing, Hunting and Trapping o 1
an il and Gas Extraction 4 2
212 Mining {except Ol and Gas) o 1
203 Support Activities for Mining 1 1
n Unilities & 16
am Food Manufacturing s 2
an Wood Product Manufacturing 2 e
322 Paper Manufacturing 3 1
324 Petraleum and Coal Products 7 7
Manufacturing
35 Chemical Manufacnaring 32 26
R Flastics and Rubber Products o 1
Manufacturing
a7 Nonmetallic Mineral Product 3 (]
Manufacturing
331 Primary Metal Manufacturing z 1
332 Fabricated Metal Product Manufacturing a4 5
333 Machinery Manufacturing 1 1
336 Transpartation Equipment Manafactaring 2 5
44 Merchant Wholesalers, Nondurable Goods L 4
483 Water Transportation o 1
486 Pipeline Transportation 1 53
488 Support Activities for Transportation ] 1
493 Warehousing and Storage 3 [
531 Real Estae 1 o
562 Waste Management and Remediation bJ 5
Serviees
Total 108 164

* Industry subsectors designated by the North American Industry Classification System (NAICS). Census tracts are grouped by race, using
quartile breaks (Q4, Q1) for the entire state and excluding tracts without industry (see Methods).

** Census tracts (n = 42) with =65.0% people of Color.

* Census tracts (n = 77) with £16.9% people of Color,
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/\ Above-Median Population of
Color (=35%)

/\ Below-Median Population of
Color (<35%)

Fig. 3. Centroids of industrialized census tracts with the highest (A) and lowest (B) industrial emissions of fine particulate matter (PM,g), relative 1o the racial
compasition of the tract. Pancls correspond to the top and bottom pollution quartile, respectively (N = 61 census tracts per quartile),

sector (Fig. 6, Tables A.11 - A.13). Petroleum and Coal Products Manu-

facturing also contributed to sub ions of most poll in
communities of Color. Our analysis did not support LDEQ's speculation
that Louisiana’s racial disparity in pollution burden might be driven by
differential access to industrial infrastructure (Table 6, Figs, 2 & B.1).

Collectively, these findings indicate a need for systemic changes in U.S.
state permitting to achiev i with national envi 1 jus-
tice policies.

Qur findings are with the | ding perspecti f res-
idents and advocates who contend that industrial operations dispropor-
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/\ Above-Median Population of
Color (=35%)

/\ Below-Median Population of
Color (<35%)

A
A A hay A
5 Ak
"1\"1\!"l

Fig. 4. Centroids of industrialized census tracts with the highest (A) and lowest (B) industrial emissions of nitrogen oxides (N, ), relative 1o the racial composition
of the tract. Panels correspond 1o the top and bottom pallution quartile, respectively (N = 61 census tracts per quartile).

tionately harm communities of Color in Louisiana (e.g., Achiume et al.,
2021; Kruzman, 2022), While southwest Louisiana appears to be an ex-
ception, we recognize that the 2014 expansion of Sasol's chemical com-
plex in Mossville displaced many Black residents, altering the area's de-
mographics (University Network for Human Rights, 2021).) We found

that the or type of industrial drives Louisiana’s pol-
lution disparity, as opposed to the presence of industry per se, given
that every census tract in our analysis had at least one industrial facil-
ity. This disparity applied to all criteria pollutants, the health effects
of which are relatively well studied. Exposure to particulate pollution
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/. Above-Median Population of
Color (>35%)

A\ Below-Median Population of
Color (<35%)

Fig. 5. Centroids of industrialized census tracts with the highest (A) and lowest (B) industrial emissions of valatile organic compounds (VOCs), relative to the racial
compasition of the tract. Panels correspond to the top and bottom pallution quartile, respectively (N = 61 census tracts per quartile),

(PM10 and/or PM2.5) can cause lung cancer, respiratory disease, car-
discase, and cognitive i il i din Yang ct al.,
2019; Dockery et al., 1989; Hamanaka and Mutlu, 2018). Exposure to
gaseous pollutants (NOx, 502, CO, and VOCs) can cause respiratory and
cardiovascular discase (reviewed in Bernstein et al., 2004). Many VOCs

are toxic and disrupt other bodily systems; for example, benzene causes
blood disorders, various cancers, and reproductive problems (Wilbur ot
al., 2008). Although less studied, pollutant mixtures can be more harm-
ful than their individual pans (e.g., Huang et al., 2012; Last, 1991),
Industrial permits typically allow facilities to emit dozens of different
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Mostly People of Color

Mostly White

PM10

NOx

S02

co

voc

pollutants (e.g., LDEQ, 2020), the combined health effects of which are
poorly understood. There are currently no state or federal regulations
that limit the total risk from air pollution, and we are unaware of any
such local regulations in Louisiana. For the past two decades, scientific
advisors to the U.5. EPA have been recommending a more holistic, mul-

Ervironmennal Challeges 10 (2023} 100672

Fig. 6. Proportion of emissions by industry
subsector among census tracts grouped by
Tace, Groupings

correspond to >65.0% or £16.9% people of
Color (top and bottom statewide race quar-
tiles), respectively. See Tables A.11 and A.12
for percentage values and sample sizes.

Petroleum and
Coal Products
Manufacturing

Chemical
Manufacturing

Utilities
Food

Manufacturing

Paper
Manufacturing

Wood Product
Manufacturing

Pipeline
Transportation

Other

P pp o air quality (National Research Coun-
cil, 2004; Page, 2005; Air Quality Management Subcommittee, 2007).
Our study reveals that this approach would also benefit environmental
justice in Louisiana, where ities of Color ‘burdened with
all major types of industrial pollutants.
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Table 5
Odds of Census Tracts Containing at Least One Industrial Facility Relative to Infrastructure Variables®.
Tracts with Industry Tracts w/a Industry Odds Ratio (95% C1)
+ Infrastruenre (N) - Infraseructare (N} + Ny ]
Pipeline Access 224 n 472 407 B.40 (5.36-13.16)
Rail Access 191 56 395 484 4.18 (3.02.5.79)
=10% Workforce in 108 139 150 729 3.78 (278.5.13)
Manuface.
Lawer MS River a3 04 52 827 3.35 (218-5.16)
Access
174 73 659 2 NS (0.58-1.09)

Coastal Part within
100 km

* Among census tracts with all data available (N = 1,126}, NS = not significantly different from 1.0

Table 6
Raclal hics of Tracts with wversus Louisiana Overall®.
Mean Population of Versus LA overall (42.4%)

Infrastructure Tracts (N) Color (%) #
Pipeline Access 696 et -3.47 00005
Rail Access 586 46.2 215 0.002
=10% Workforce in 258 355 -4.28 <0.0001
Manufacturing
Lower MS River Access 95 454 m 0
Coastal Pore within 100 ke B33 a7 -0.64 052

* Among census tracts with all race data available (N = 1,126).

As the primary permitting authority, the LDEQ plays a central role in

inventories, However, temporal studies that rely on state emissions in-

determ: the distribution of negative |mpmls from L s imlu&

must account for changes in reporting requirements over time,

trial of In res| o of d
making, LDEQ recently cited “ numerous factors unrelated to the demo-
graphics of the surrounding communities” to explain the spatial pat-
tern of industrialization (LDEQ, 2022a). These factors include historical
land prices, pif railways, and an ab of min-
erals, petrochemicals, water, and labor (LDEG, 2022a), We challenge
LDE's claim that historical land prices or industrial infrastructure are
unrelated to demographics, given lhal: racist practices have shaped cur-
rent patterns of resid d in Charles, 2003),
including with respect to :mlusmal operations and zoning (Ard and
Smiley, 2022; Morello-Frosch and Jesdale, 2006; Morello-Frosch and
Lopez, 2006; Whi . 2017) il neither i nor
labor explained the emissions disparity identified in our study. Four of
the five infrastructure variables we examined were strongly associated
with industrialization (Table 5), but only one of these variables (i.e.
railways) was also associated with higher proportions of residents of
Color, and this association was modest (Table 6). As further evid

and should be aware that these requirements can vary dra-
matically among states. For example, Texas requires annual reporting
for any facility that emits 100 tons per year (tpy) or more of a eriteria
pollutant (30 Tex. Admin. Code § 101.10), while Mississippi requires
that only very large emitters (=250 tpy) report annually, with facilities
emitting 100-249 tpy of a eriteria poll ing their emissi
once every 3 years (MDEQ, 2022),

A limitation of our study is that it relies on reported emissions by
census tract as a proxy for the local, negative impacts associated with
heavy industry, These impacts can include health problems from pol-
lutant exposures (reviewed in Brisbois et al., 2019), depressed home
values (Chay and Greenstone, 2005; Hanna, 2007), increased poverty
(reviewed in Gamu et al., 2015), and loss of community resources (e.g.
school closings; L5, EPA, 2022¢), We use reported emissions because it
is a straightforward metric that is associated with each of these harms,
and it is directly attributable to a specific regulatory action (i.c. indus-
trial air ). Further, these emissions values are readily avail-

that Louisiana’s disparity is lated to infi our
linear model found an effect of race on emissions after controlling for
spatial clustering of industrial facili
infrastructure (Tables 2 & A 3-A.8;

Our study provides a framework for evaluating the role of state in-
dustrial itting in poll i itics. This fi k could be
casily adopted for other industrialized states where Ioﬁ] pollution dis-

able for all crimna pollutants in Louisiana, whereas corresponding am-
bient and of iated health risks are not
currently available. Eaimating these refined ml:l:ncs for industrial emis-
sions of criteria asig g that is beyond the
scope of this study. but whlch is a priority for funlre research.

While our study reveals a stark racial disparity in reported emis-
sions, more research is needed to quantify comresponding differences in

parities have been identified but the relative of reg)

and non-regulated emissions sources are not fully understood, Inl.llld-

ing New Jersey (Dressel et al., 2022) and Texas (Ticfenbacher and Tii,

1999). Future studies could use a similar approach to examine the effi-

cacy ofnew State Iam and aimed at g or i
For New Jersey passed a I.andmark m\u—

mnmt:ma] justlu: bill in 2020 (SB232), requiring that il|c state Depart-

¥ and ic harm. Exposure disparities could differ signifi-
cantly from emissions disparities if certain racial groups are more likely
to spend time outdoors, live closer to (or more downwind of) indus-
trial facilities in their census tract, live in dilapidated (i.e. less air tight)
homes, or be exposed to emissions from adjacent census tracts (Baxter
et al., 2013). Based on our direct knowledge of Louisiana's industrial-
|zul communities, we expect these factors to contribute to an exposure

ment of identify di; ¥ polluted that is similar to - or potentially more extreme than - the emis-
communities and take amw.- swps o reducc these disparities through sians disparqu idenliﬁcd in our study. Regardl&ss. quantifying pollutant
changes to the agency’s industri. i pmgmm (Singl etal., ic harms from ind ions in Louisiana is
2021). The most direct to d i the f these and smaJor priority for future research. The Lam:n%pamcul.urlychsllmgmg
other emerging environmental justice policies would be to evaluate tem- due to the lack of baseli ic data, since ization of most

poral changes in the magnitude of industrial emissions reported in state

communities occurred many decades ago. Further, our firsthand expe-
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riences suggest that home sales are relativel inl
heavily industrialized areas, potentially I.Im.itlns rhe utility ofhousing
market data, Still, creative modeling can some of
these challenges {e.g., Chay and Grl:tm'.wm 2005), and these research
topics remain largely unexplored in Louisiana.

Another caveat of our study is that emissions reporting is subject 1o
bias. State and federal emissions inventories in the U.S, are compiled
from self-reported industry data, and companics may have incentives to

Emvironmental Challenges 10 (2023} 100672

U.S. has been undermined by a regulatory Eystem that affords residents
of certain states more strings fons and enables
state environmental regulators, like in I.oublana 1o concentrate indus-
trial emissions in communities of Color. Our study identified, quantified,
and a racial disparity in p that many res-
idents have known about for decades. These findings highlight the need
for systemic change in the implementation of the U.S. Clean Air Act,
including more robust !'cdcral oversight to ensure that state permitting

underreport their emissions (Hausman and Stolper, 2021). A 2004 re- avoid v with mpw:t o
port by the Environmental Innesnty Project and the Houstol and p f; 13- As Ions as pollution di
Association for Smog P 1 that actual f toxic persist Iuﬂliy. cenvironmental justice mll remain an elusive 3031 in the

pellutants from industrial facilities are four to five times higher than the
values reflected in EPA's national inventory (Environmental Integrity
Project and the Galveston-Houston Association for Smog Prevention,
2004). More recently, peer-reviewed studies have identified underre-
pon:mg of grccnhunsl: gas emissions from cities (Gurney et al., 2021)
and ions from p hemical (A of
methane emissions from lht, U 5. oil and gas supply chain,” 2018),

that porting is a pervasive pmblcm In
Louisiana, the LDEQ allowed industrial facilities to lower
their reported emissions of ethylene oxide, after EPA determined that
the pollutant was substantially more toxic than previously thought (U5,
EPA, 2022f). For ple, in 2019, Sasol Ch Is USA (LLC) retroac-
tively changed its 2014 ethylene oxide emissions to less than 6% of
the original reported value, based on testing performed by Sasol (Sasol
Chemicals USA (LLC), 2020). (This timing was significant from a regu-
latory perspective because a risk assessment using 2014 emissions data
was used to inform EPA rulemaking in 2020 (U5, EPA, 2020). Thus,
state emissions inventories, including the one used in our study, are
subject to reporting bias that may result in emissions disparities being
underestimated.

Our findings add to a gmwm,g body of cwdenﬂ: that communi-
ties of Color are disprop ly harmed by p fon in Louisiana
(James et al., 2012; \ldgm et al., 2021; Perera and Lam, 2013; Terrell
and James, 2020; Terrell and Julien, 2022), and we specifically iden-
tify industrial permitting as the driving force of this dlspanly Yet, in

decisions and in resp o of

United States.
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This article is part of “Inheritance,” a project about American history and
Black life.

haron Lavigne was teaching a special-education class when her daughter called

to tell her about the Sunshine Project. Named for its proximity to Louisiana’s

Sunshine Bridge, the operation, helmed by the Taiwanese behemoth Formosa
Plastics, was on track to build one of the world’s largest plastic plants. Already the air
Lavigne breathed in her native St. James Parish was some of the most toxic in the
United States. Now Formosa planned to spend $9.4 billion on facilities that would
make polymer and ethylene glycol, polyethylene, and polypropylene—ingredients
found in antifreeze, drainage pipes, and a variety of single-use plastics—just two miles
down the road from her family home. The concentration of carcinogens in the

atmosphere could triple.
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“It hurt me like an arrow through my body,” Lavigne told me when 1 visited her at
her home in Welcome, Louisiana, last December. “Everyone else was saying we had to
move.” Within a few months of learning about the Sunshine Project in spring 2018,
Lavigne, who's 69, organized a community meeting in her den. “Aint gonna happen,”
Lavigne said. “We not gonna be moved out and bought out and throwed out the
window.” The group went on to found Rise St. James, a faith-based nonprofit with the
mission of halting industrial development in the parish. “I was not a person who
would speak up,” Lavigne said. “Boy, did that change.” Thar fall, Lavigne was
spending so much time organizing marches and speaking publicly about Formosa
that, after 39 years of teaching, she retired. Then two of Rise’s members died—one of
cancer, the other of respiratory distress and other medical problems, conditions
Lavigne links to pollution from existing plants. Stopping Formosa became her full-

time job.

In Louisiana—where more than a 12th of the country’s estimated 4 million enslaved
people lived prior to the Civil War—descendants have the right to visit their
ancestors” graveyards. So when Lavigne learned in late 2019 that enslaved people from
the Buena Vista Plantation, whom she believes she’s descended from, may have been
buried on Formosa’s proposed building site, she tried to visit. Upon arriving, she said

authorities told her she was trespassing and that if she returned, shed be arrested.

Back in July 2018, Coastal Environments, or CEI, an independent archaeological and
environmental contractor, had alerted the Louisiana Division of Archaeology about
two possible cemeteries on Formosa’s land, based on historic maps of the Buena Vista
and Acadia Plantations. Formosa’s archaeological consultanes had missed those sites in
their initial survey, but after being instructed by the state to look again, they found
and fenced off the Buena Vista cemetery. According to the Center for Constitutional
Rights, a legal-advocacy nonprofit, Formosa made no public announcement of this
discovery. Lavigne found out about its existence more than a year later via a public-
records request submitted by Rise’s lawyers. The Acadia cemetery, Formosa reported,
had still not been located and may have been destroyed by a previous owner, but both

CEI and the Center for Constitutional Rights dispute that claim, arguing that
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Formosa's surveyors searched in the wrong area. In March 2020, CEI identified five
additional anomalies on Formosa’s territory that could also be slave cemeteries and
have not yet been excavated. (“Archaeologists conducted thousands of shovel tests ...
no remains have been found other than at the Buena Vista site,” Janile Parks,
Formosa’s director of community and government relations, wrote me via email.
“When [Formosa] learned of remains at the Buena Vista site ... the company
immediately coordinated with the appropriate authorities. [Formosa’s] archaeological

investigations of the site have been transparent and are matters of public record.”)

Rise formally requested access to the Buena Vista cemetery last year for Juneteenth, a
holiday commemorating the day that enslaved people in Galveston, Texas, found out
they were free—more than two years after the signing of the Emancipation
Proclamation. Formosa denied the Juneteenth request, and Lavigne took them to
court. In a statement to the Associated Press, the company’s lawyers questioned the
need for the ceremony on the basis that archaeologists couldn’t confirm the ethnicity
of the human remains. District Judge Emile St. Pierre sided with Rise, giving the
group temporary access to the property. “We need healing,” St. Pierre said at the end

of the hearing. “Let’s look at where we are in America.”

‘The conflict between Rise St. James and Formosa comes at a time when many
Americans are insisting the country acknowledge and address the horrors of slavery
and its repercussions. Around the country, cities have debated whether to take down
Confederate monuments, inciting protests. Down the river from St. James Parish, in
New Orleans, several monuments have already been removed, and the city council is
preparing to rename school treets that honor Confederate officials and
segregationists. Yet what's happening with the Buena Vista grave site is unique. Unlike
monuments, which are symbolic, the cemetery contains human remains, which have
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endowed the land with enough cultural capital to sway a judge, at least temporarily, in
favor of the community that claims it. Like a time capsule, the graves link the
petrochemical industry to the plantation economy, revealing how Louisiana’s

petroleum industry profits from exploiting historic inequalities and showing how one

brutal system gave way to another.

Sharon Lavigne at home
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Left: Men sitting outside Blues Grocery, which is next to a new methane
plant; Right: A storage facility in St. James Parish along River Road

Two hundred years ago, nearly every inch of Mississippi River—adjacent land south of
Natchez was part of a plantation. Rich soil made for strong harvests, and river access
allowed for the easy export of goods. In Louisiana, those plantations grew sugarcane,
the “white gold” that propelled the southern economy. Arduous to harvest, grueling
to press, and treacherous to boil, sugar had been a rare commodity, a crop barely
worth the effort, until the transatlantic slave trade solved the problem of labor. In the
half century preceding the Civil War, 1 million people were sold into the Deep South,
relocated from Virginia, Maryland, and Kentucky to Alabama, Mississippi, and
Louisiana. Along the lower Mississippi River, the population of enslaved people
quadrupled despite their being worked so hard that death rates often exceeded birth
rates. Nonconsensual laborers produced a quarter of the world’s cane sugar, which
became so lucrative as a crop that, for a time, the nation’s highest concentration of
millionaires lived between Baton Rouge and New Orleans. Back then, Louisiana was

the second-richest state per capita, a staggering feat when you consider that almost

half of its residents lacked legal ownership of their bodies.

Drive along the lower Mississippi River today in southern Louisiana, and you'll see
vestiges of that history, though the state now has the second-highest poverty rate in
the union. Houses are small and trailers abundant, but more than a dozen plantations

still exist, offering tours, meals, wedding venues, and overnight stays, their advertising
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thick with honeyed narratives about an opulent white lifestyle long gone. Until two
years ago, a sign at Rosedown, the most visited plantation in the state, described
enslaved people as “happy” with a “natural musical instinct,” Ormond Plantation’s
website laments the hard times suffered after “the war between the states.” Only one
plantation museum in Louisiana, the Whitney, focuses exclusively on the labor and
culture of African and African-descended people. There, visitors can pay their respects
at memorials for the enslaved, tour slave cabins, and peck in the overseer’s shed, where
the tools of chattel—neck braces, balls and chains, leg irons, and paddles—hang from
the walls and ceiling,

The land adjacent to the Mississippi River bears the marks of another brutality,
unmissable from a car, barge, or plane. Beside the restored plantation houses and acres
of sugarcane that still stripe the landscape, a newer economy chugs and chuffs. More
than 150 petrochemical plants operate along the 85-mile stretch of land from New
Orleans to Baton Rouge. Stadium-size holding tanks, miles-long pipes, and flaring
smokestacks create skylines reminiscent of cities, though, aside from the occasional
security truck, few humans are visible. Names such as Syngas and American Styrenics
make it difficult to tell what each plant makes, but whatever it is, you can smell it,

cough it out, and sometimes see it falling, a soft yellow rain from a discolored sky. The

sheer quantity of plastics, synthetic rubbers, electronic components, and fertilizers
manufactured here is enough that experts call the area “the Silicon Valley of the
petrochemical industry.”
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Houma House is one of many plantations open to the publie for tours. The
tour highlights the legacy of sugar barons and barely mentions the
history of slavery.

From left: An ExxonMebil Chemical Company plastics plant seen through
the brush; slave gquarters at the Magnolia Mound plantation®; an egret
near the river

The Sunshine Project has an unmistakable doomsday quality. According to a 2020
Pew Research Center poll, about two-thirds of Americans believe the federal
government should do more to reduce global climate change, yet Louisiana’s
Department of Environmental Quality has written permits for the proposed facilities
to emit more than 13 million tons of greenhouse gases a year, the equivalent of three
and a half coal plants. In addition, extensive research on the damaging effects of
plastics has spawned a global movement to ban single-use items such as bags, straws,

and cups. Despite this, Louisiana’s governor, John Bel Edwards, defends the Sunshine
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Project, hailing its proposed facilities as an economic win. In addition to tax revenue,
Formosa anticipates that it'll support an estimated 8,000 temporary ancillary
positions in the construction and service industries and create 1,200 on-site jobs with
an average yearly salary of $84,500, almost triple the median houschold income for
St. James Parish’s Fifth District, where the plants would be located.
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Lavigne thinks those numbers are spin. The state has often equated industry with
progress, but petrochemical facilities have a documented history of outsourcing labor.
Lavigne is doubtful that Formosa will hire people from her community, besides for
low-paying security work—a perspective her parish councilman, Clyde Cooper,
shares. “These new companies don't hire anyone from the community,” Cooper told
me over the phone. “People come, even from outside of the state, to work in
construction and in the plants.” (In 2018, Cooper voted to back the Sunshine Project,
on the condition that the company agree to preferential hiring from within the parish,
plus funding for a hurricane evacuation route and free cancer screenings for residents

of the Fifth District.)
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As for taxes, Louisiana’s notoriety for corporate welfare has long made it a haven for
refineries and manufacturers. Since the 1930s, the Industrial Tax Exemption Program
has allowed a state-level board to make decisions about parish-level property-tax
exemption. According to a study by Together Louisiana, a statewide network of
community organizers, from 1997 to 2016 the ITEP board approved all but eight of
16,931 corporate-tax-exemption applications, In 2017 alone, those exemptions cost
state parishes about $1.9 billion, money that could’ve been spent on local parks,
libraries, and schools. In 2016, Edwards issued an executive order returning decision-
making power on property-tax exemptions to the parishes, but he backeracked in

2020 when he gave corporations the option of appealing local decisions to a state

board.

And yet, taxes and jobs are the least of Lavigne’s worries. What keeps her up at night
are emissions. In the entire U.S., only one plant emits chloroprene, an ingredient in
wet suits and Koozies that’s linked to liver and lung cancers. That it’s in southeast
Louisiana is no accident. As reported by ProPublica, the state has a reputation for
having policy makers sympathetic to industry, and lax environmental regulation.
Since the 1980s, residents have been documenting high rates of miscarriages and
cancer, earning the parishes along the Mississippi River the nickname “Cancer Alley.”
“Ask anyone,” Harry Joseph, the local pastor of the 114-year-old Mount Triumph
Baptist Church, said during a bike tour highlighting environmental injustice. “There’s
not a household here that hasn’t dealt with cancer.” The region has improved
considerably since the 1963 Clean Air Act and the 1972 Clean Water Act created
federal pollution limits. But in the past decade, hydro-fracturing—the practice of
injecting pressurized liquids into bedrock in order to extract fossil fuels—has
produced a glut of natural gas that’s fueled the establishment of new chemical plants,

and environmental progress is expected to backslide.
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Already under scrutiny for allegedly protecting the industry it's meant to regulate,
Louisiana’s Department of Environmental Quality has proposed an air-emissions
allowance for the Sunshine Project that includes: 7.7 tons of ethylene oxide—a
carcinogen linked to breast cancer, non-Hodgkin'’s lymphoma, leukemia, and
miscarriages; 36.58 tons of the carcinogen benzene; and 1,243 tons of nitrogen
oxides, which cause and exacerbate respiratory illnesses. (Formosa “has relied on
sound science in design of the Sunshine Project and is confident it meets all
regulatory criteria,” Parks said in her email. “Protecting health, safety and the
environment is a priority in project engineering, design and operations.”) In a still-
unresolved 2020 lawsuit, a coalition of environmental organizations allege that these
quantities surpass federal air standards and that the Louisiana DEQ failed to consider
existing air pollution and disproportionate racial impacts in its assessment. (“Our
permits were issued in accordance with all applicable state and federal laws,” Gregory
Langley, the press secretary for the Louisiana DEQ, told me by email. “Great care is
taken in the site selection process to identify a safe location for the plant that is

protective of the adjacent communities and their residents.”)

At the heart of the dispute is the Louisiana Tumor Registry, a project from Louisiana
State University’s School of Public Health meant to track cancer risk throughout the
state. Although the registry reports no elevated cancer risk in St. James Parish, critics
point out that its data neither take into account residents’ proximity to plants nor
measure the impact of new facilities. This missing information matters. The 824
residents of Welcome aren’t the only ones in the immediate vicinity of the Sunshine
Project. Fifth Ward Elementary is a mile away—nearly all of its 123 students are
Black.

/202110
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Plantations on the Mississippi River in 1858 and
the current locations of petrochemical plants in 2021
between Baton Rouge and New Orleans
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It’s not by chance that 158 years after the signing of the Emancipation Proclamation,
rural Black communities bear the environmental consequences of Louisiana’s biggest
industry. Overlay a map of southern Louisiana’s petrochemical and petroleum plants
with archival maps of the area’s plantations, and you'll find that in many cases the
property lines match up. “One oppressive economy begets another,” Barbara L. Allen,
a professor of science, technology, and society at Virginia Tech and the author of
Uneasy Alchemy, a book on environmental justice in the region, told me over the
phone. “The Great River Road was built on the bodies of enslaved Black people. The
chemical corridor is responsible for the body burden of their descendants.”
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Allen’s research examines the extractive economy: how sugar monocropping
transitioned to petrochemical manufacturing. During Reconstruction, the Freedmen’s
Bureau gave land grants to Black maroons and the formerly enslaved along the lower
Mississippi, parceling out slivers of large plantations to extended-family groups as part
of reparations, while returning the bulk of the land to white owners. The result, Allen
wrote in a 2006 article, was “a pattern of large, contiguous blocks of open land under
single ownership ... separated by communities of freed blacks and poorer whites.”
Like plantations, petrochemical and petroleum plants benefit from large acreage and
easy access to some of the world’s busiest shipping lanes. When the oil industry
moved in during the first half of the 20th century, corporations began buying up the
intact plantations. More than a century later, the pattern established during
Reconstruction is still visible, only instead of plantations, Louisiana’s historic free

towns share fence lines with plants.

'The proliferation of petrochemical plants along the lower Mississippi is undoubtedly
slavery’s legacy. Before the Civil War, the state relied on the plantation economy.
Today it relies on an industrial economy, which continues to disenfranchise residents.
In her 2016 book, Strangers in Their Own Land, the sociologist Atlie Hochschild
observes that many rural white Louisianans believe they must sacrifice environmental
regulation in order to have jobs. For many rural Black Louisianans, that sacrifice is
much starker. When industry moves in, descendants of the formerly enslaved get
neither environmental security nor well-paying jobs. Like the plantations and land
owners who came before them, petrochemical plants and their leadership have
emerged as a new kind of “boss,” determining whar happens not only to the land but
also to the people who live there. The court case about Juneteenth access to the Buena
Vista cemetery illustrates just how much this is a struggle about ownership of bodies:
who decides which bodies go where, who has access to the bodies of the deceased, and

ultimately who determines which chemicals Black people are exposed to.
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Politics in Louisiana often revolves around industry. “St. James Parish, on its face, is
hunky-dory: fifty-fifty Black and white,” Anne Rolfes, the founder and director of the
Louisiana Bucket Brigade, a nonprofit that partners with fence-line communities to
advocate for environmental rights, said during the aforementioned bike tour.
“However, the African American population is mostly at one end of the parish, in the
Fourth and Fifth Districts. And where do you think the land-use plans put all the
petrochemical plants?” Lavigne lives in the Fifth District, where nine plants are in
operation, two are under construction, and four more, including Formosa’s megaplex
—which itself includes 14 unique facilities—are proposed. This concentration of
industry is enabled by zoning laws. Typically, land-use plans separate residential areas
from industrial ones, but in 2014, the St. James Parish council voted to change river-
adjacent sections of the Fourth and Fifth districts from “residential” to
“residential/future industrial.” “The council will fight to keep the petrochemical plants
out of the white districts, but they roll out the red carpet ... when it comes to the
Fourth and Fifth” Districts, Rolfes said. “It’s worse than redlining. It’s shocking, really.
The council has a written plan to wipe out Black communities.” Councilman Cooper
acknowledged “biased consideration” in the council’s zoning, but stopped short of
calling it environmental racism. “I don't think it’s strictly on being racist. They got big
plots of unused cane and farmland on the river and there’s a rail there and easier access

because it’s not as populated.”
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Noranda Alumina, located on the Mississippi River in Gramercy,
Louisiana, is the only major alumina refinery operating in the United
States.

Left: The Bourgeocis family lives in a predominantly white section of St.
James Parish. Right: A mother, Geraldyn Shepard, waits with her daughter
Tori-on for the school bus in St. James Parish.

Rolfe’s assessment, however, is backed by the local historical record. In 1987, traces of
vinyl chloride were discovered in the blood of children from nearby Reveilletown, a
historic free town founded in the 1870s. Following a settlement, Georgia Gulf Corp.,
the owner of a neighboring plant, bought out the rest of that town for $3 million.
Two years later, vinyl chloride had contaminated the groundwater in the historic free
town of Morrisonville, and Dow Chemical Company spent $7 million buying out
residents. In 2002, yet another free town, Diamond, sandwiched between two Shell
Chemicals plants, was bought out decades after two fatal chemical explosions. In each
case, Black families had little choice but to leave, giving up not only their houses,
which pollution had rendered unsellable, but also their community. This repetition of
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buyouts has created what environmentalists believe is a dangerous precedent: Instead
of remedying safety and environmental concerns, plants that pollute can pay their way

out of trouble.

Even before the onset of the coronavirus pandemic, the river parishes’ nickname had
begun shifting from “Cancer Alley” to “Death Alley.” The kinds of preexisting
conditions that make COVID-19 especially deadly thrive here, giving one rallying cry
against systemic racism—"I can't breathe”—haunting significance. Still, the
environmental-justice movement, which combines a demand for racial equality with
the push for environmental protection, has gained traction in St. James Parish during
the pandemic. Shortly before Rise’s Juneteenth ceremony, Formosa announced that it
would halt construction on the Sunshine Project until COVID-19 rates dropped in
the area. The decision coincided with an increase in negative media attention about its
handling of the rediscovered grave sites and an impending environmental lawsuit,
which was suspended when the Army Corps of Engineers announced that it was
reevaluating Formosa’s wetlands permits. Though the company resumed
“preconstruction” activities such as road building and soil testing in October, Formosa
said it would defer major construction until a COVID-19 vaccine was widely
available. Work on the property is still halted today. (“The significant economic
impact of COVID-19 has contributed to difficuley in evaluating construction,”
Formosa's Parks wrote. “Ongoing legal proceedings also contribute to the delay.”)

Meanwhile pressure is mounting to shut down the whole project.

Two U.S. representatives, the Democrats Ratl M. Grijalva of Arizona and A. Donald
McEachin of Virginia, are pushing the Biden administration to permanently revoke
the Sunshine Project’s permits. (The congressman who had represented St. James

Parish, Cedric Richmond, left his post in January to join President Joe Biden’s
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cabinet. So far he’s made no comment for or against Formosa.) Experts appointed by
the UN’s Human Rights Council have weighed in too, calling on “the United States
and St. James Parish to recognize and pay reparations for the centuries of harm to
Afro-descendants rooted in slavery and colonialism.” Such support is hard-earned, but
how much it will matter in the long run is unclear. “Industry [in Louisiana)] has just
exploded,” Allen, the Virginia Tech professor, said. “In five or 10 years ... I wonder if
the region will even be livable.”

A Rise St. James billboard on the road leading to the Sunshine Bridge

Oppression runs deep in southern Louisiana, but so does resistance. On January 8,

1811, a group of enslaved people marched from Woodlawn Plantation in St. John the
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Baptist Parish toward New Orleans. With each plantation they passed, more people
joined, armed with cane knives, hoes, clubs, and guns, until more than 500 people
flowed downriver, bent on founding a new Black nation. Within days, the rebellion
was quashed. Dozens of Black men and women were killed by federal troops and
plantation militia, and many more were sentenced to death, their severed heads

mounted on spikes and displayed along a 60-mile stretch of river.

For a time, knowledge of the revolt was lost, a victim of historical amnesia. Over the
past decade, though, tours, book publications, and museum exhibits have restored the
event to the popular imagination. In 2019, thar history came alive when the artist
Dread Scott led hundreds of mostly Black volunteers in period costume on a 24-mile
march past plantations and petrochemical plants, ending the reenactmentata
destination the original insurgence never reached: New Otrleans’s Congo Square.
“Their rebellion is a profound ‘what if?” story,” reads Scott’s website. “It had a small

but real chance of succeeding.”

In some ways, Lavigne’s work with Rise isn’t so different. When she and her peers
organize, the odds are against them. They’re a small group advocating for change ina
region shaped by plantations, in a state where politicians consistently choose industry
over environment, against a corporation they believe is determined to make plastics
no matter the human cost. “We are here to acknowledge the evil of slavery and its
aftermath,” Lavigne announced to her online audience and to the few dozen people
gathered in person at Buena Vista cemetery last Juneteenth. She placed a bouquet of
roses near eight rediscovered grave shafts. “Those were their very bodies. Their very
labor,” one onlooker observed. “We honor our ancestors by thriving.” The crowd
swayed, singing, “I said, Lord, help me please / I got up singing—shouting!-—

victory.”

htips:/AvwWW. 1ti ive/2021 /0! ish hemical-plants-thriving-off-slavery/618769/ 18/19




127

6/14/23, 11:18 PM Louisiana Chemical Plants Are Thriving Off of Stavery - The Atlantic
'The stories Louisianans tell about their history matter. The 1811 revolt ended in
horrific violence, but today that history is often recounted with a kind of instructional
reverence. Here were enslaved people who dreamed and organized and marched so
that their children might experience a better life. Here were people who were beaten
down and rose up anyway, knowing very well that their greatest hope for survival
might end with the loss of their life. They strove—yes, they did-—and look at how

they nearly succeeded.

*A photo caption in this article previously mislabeled the location of slave quarters. The photo was
taken at the Magnolia M / jon, not the Whitney plantation.

£
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EXECUTIVE SUMMARY

We believe that petrochemical plastics are unsafe,
unjust, and unsustainable due to their lifecycle impacts.
Plastic pollution is much more than a waste problem.
Before being thrown away, petrochemical plastics can
threaten human health, cause environmental injustice,

and fuel the climate crisis.

This report investigates the impacts of one of the most
widely-used plastics, known as PET (for polyethylene
terephthalate) and as “polyester” in its fiber form. While PET
is but one of several problematic plastics, it is emblematic of
concerns that may exist with all petrochemical plastics.

We chose to closely examine PET (including polyester)
because of its major production volume, its reliance on toxic
chemicals and plastic additives that can threaten human
health, and the mismanagement typical of the end of PET
products’ short life-cycle. Like other petrochemical plastics,
PET can alse contribute to environmental racism and
increases greenhouse gas emissions, While chemistry and
other details vary, many, if not most, petrochemical plastics
implicate similar concerns.

PET is the most common material used to make plastic
bottles, cuddly stuffed toys, and clothing. It can pose
hidden health hazards to young children and other
consumers. Our investigation of PET found unsafe levels of
plastics-related chemicals in some beverages packaged in
plastic bottles.

The toxic element antimony is a plastics processing aid used
to speed up the final chemical reaction that produces PET
resin and polyester fiber. Some of the antimony remains in
the final PET product and can make its way into the food and
beverages that are packaged in PET bottles and containers.
Defend Our Health tested samples of twenty major brands

of beverages packaged in PET plastic bottles to evaluate the
amount of antimony present in the sampled beverages.

In nearly half of the PET plastic-bottled beverages we
tested (40%), the concentration of antimony in the drink
itself exceeded 1 part per billion (ppb), the California
Public Health Goal for drinking water. Daily exposure
above this amount may cause liver disease. Excess exposure
to antimony compounds may also increase the risk of
cancers, heart disease, and other organ toxicity,

Antimony in 20% of the beverages we tested exceeded 0.25
ppb, a more protective health limit recommended by Defend
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Qur Health to better account for typical daily antimony
exposures from other sources.

Higher amounts of antimony leach into food and beverages
when PET plastic bottles and food trays are heated, stored,
exposed to light, or used to package acidic beverages such as
juices and carbonated soft drinks.,

Babies and toddlers who suck on soft cuddly toys (such as
stuffed animals), blankets, clothing, and other polyester
items may also be exposed to unsafe levels of antimony.

PET plastic can threaten children’s health because

many kids are likely already exposed to unsafe levels of

y from a bi of sources to which they
are routinely exposed. Antimony is added to many other
plastic products, including electronics and home furnishings,
to enhance the effect of flame retardant chemicals. Those
products can release antimeny in the home, which builds

up in house dust. Toddlers may then ingest household dust
containing antimony from frequent hand-to-mouth activity,
We calculate that young children are likely exposed to almost
three times as much antimony per bodyweight as adults
inthe U.5.

This concept of “aggregate risk” from total exposure to all
sources of a chemical is comparable to filling a bath for your
child in the tub. You don't let the faucet run until the tub
overflows and then keep adding water. Similarly, antimony
exposure from PET plastic and polyester adds to health risks
that may be already overflowing, worsening the

overall impact.

Previous Problem Plastic: How Polyester and PET Plastic Can be Unsafe, Unjust, and Unsustainable Materials
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PET plastic and polyester can contribute to
environmental racism and injustice. On a nationwide basis,
Latinx and Black consumers are exposed to higher levels of
antimony in general than white Americans, and at nearly
twice the amount in the highest exposure groups, according
to the National Biomonitoring Program.

Production of petrochemical plastics, including PET,

is concentrated near lower-income communities and
communities of color. Black and Brown residents and poor
people, in a greater percentage than the national average,
are surrounded by more than twenty petrochemical
manufacturing plants that directly supply petrochemicals
used in PET plastic production in North America. PET
plastics-related chemical plants near communities that are
already heavily over-burdened with industrial pellution
from many sources manifest an even greater injustice. The
majority of PET plastics-related chemical plants in North
America are located in Texas, Louisiana, Alabama, South
Carolina, North Carolina, and Mexico.

132

Almost all petrochemical pl. ,including PET, are
unsustainable materials. More than 99% of PET plastic is
made from non-renewable fossil carbon extracted from the
earth by drilling and fracking for crude oil and natural gas.
Greenhouse gases emitted by the production and disposal of
petrochemical plastics are fueling the climate crisis.

Most PET plastic is used only once and then thrown away.
Only about 11% of the PET and polyester produced has ever
been recycled, and nine times out of ten it is recycled for just
one more use. Although the recycling rate for plastic bottles
has grown to almost 30%, two-thirds of all PET takes the form
of polyester fiber. Less than 1% of clothing, where polyester
dominates, is ever recycled. Most PET recycling simply turns
plastic bottles into lower quality polyester fill, a phenomenon
known as "down-cycling.”

The petrochemical plastics industry profits from this
extractive, one-time use model, and encourages ever-
increasing plastics demand. The industry has grown
exponentially since 1950, and recent petrochemical industry
growth projections indicate plastics production will double
by 2040,

58 prrecowmica maculactuing certer | o Bvacs, €€ BF-SAAS stz

Two proposed new chemical plants would worsen the adverse impacts

of PET plastic

The proposed Corpus Christi Polymers plant in Texas would increase PET plastics production capacity in North
America by nearly 25%, producing 1.1 million tons per year. A joint venture between three large existing PET
producers - Indorama Ventures of Thailand, Alpek of Mexico, and Far Eastern New Century from Taiwan - this
would be the largest PET plant in the world. Much delayed already, the plant could go online in 2024,

The proposed Formosa Plastics chemical plant planned for Welcome, St. James Parish, Louisiana would produce
1.6 million tens per year of menoethylene glycol (MEG), a building block chemical essential for PET production, as

well as

amounts of poly

plastic. Globally, 80% of MEG is used to make PET plastic and polyester.

Local residents and health advocates have vigorously opposed the siting of this chemical plant as
environmentally racist and a threat to public health. Formesa's operations would drive up emissions of cancer-
causing ethylene oxide, a byproduct of MEG production. Construction of this plant is on hold pending completion
of a federal Environmental Impact Statement that must consider the cumulative impacts and environmental
injustice faced by local residents from the many existing industrial polluters in “Cancer Alley”.
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Petrochemical pollution from PET and other plastics can
and must be stopped

Preventing plastic pollution must begin at the source. Elimination of unnecessary uses and substitution
with safer, more sustainable solutions should be the top priority. Recycling is a stopgap measure that alone
cannot solve the plastic problem.

Corporate and government leaders, responding to d ds from organized c and voters, should
undertake a series of immediate and longer-term actions to prevent petrochemical plastic pollution. With the

end goal in mind, these actions - many of which have been endorsed by scientists and market leaders - should
include:

W By 2040, the use of virgin fossil PET plastic and B By 2025, meet the industry pledge to eliminate
polyester should be phased out unnecessary and probl tic plastic material
(e.g. opague or pigmented PET plastic bottles,

B By 2030, replace 50% of PET bottles and and PETG in rigid packaging)

packaging with reusable and refillable systems
B By 2025, assess the hazards of all chemical
W By 2030, substitute 50% of virgin polyester with substances used or produced to make PET
recycled clothing or natural fibers
W By 2024, eliminate chemicals of high concern as
W By 2030, replace 50% of PET with 100% non-toxic PET plastic additives and processing aids
biobased PET or bioplastics such as PEF
B By 2023, end all use of antimony and cobalt
B By 2025, meet the industry’s Recycled Polyester compounds in PET plastic and polyester
Challenge to increase the recycled content of
polyester to 45% (on the path toward achieving
a 90% share by 2030)

Through such actions, we can effectively transition away from dependence on PET and other petrochemical
plastics in favor of safer and more just and sustainable materials and other solutions that meet the needs of
society with less risk of harm to people and the planet.
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Problem Plastic? Polyester and PET

PLASTIC POLLUTION IS IN OUR HOMES AND BODIES

Common p
harms th

Your plastic bottle is more than just plastic.
It's a mix of all sorts of chemical additives and toxic byproducts,

Why is PET harmful?
PET Plastic and Polyester are different forms of the same plastic

y is one of many chemicals used

many of which can escape from the plastic. PET, also known as o Iy

polyester, oft tai imony, a teic metal. Health auth to make PET; some of them a to be toxic, These chemi
try to limit our exposure to but too much i ing from A\ canincrease risk of liver and heart disease

the plastics all around us. may cause lung and breathing problems.

PET plastic and eTorr— - A\ are linked with cancers

and injustice. Nationwide, Latink and Black consumers are exposed
to higher levels of antimony than white Americans.

A\ interfere with endecrine and hormone health

A\ BIBIES & KIDS AT HIGH RISK

Some children are exposed daily to
nearly double the safe limit for
antimony set by the US EPA, and six
times the California standard.

How are kids exposed to so much
antimony? One reason Is likely the
antimony in many plastic products,
including toys that babies suck on.

HIGH LEVELS OF ANTIMONY
FOUND IN BEVERAGES

We tested drinks in plastic bottles from
Coca-Cola, Pepsi, Keurig Dr Pepper,
and other major brand owners.

duu of the PET bottled beverage
0 samples we tested had

And due to their frequent hand-t th
activity, they may also ingest antimony
shed from everyday plastics into
household dust.

that
exceeded the California Public Health
Goal for drinking water. Daily exposure
above this amount may cause liver disease,

ANTIMONY IN
POLYESTER GLOTHES

600/0 of all clothing currently
produced has polyester,
Clothing and textiles can break down with
uze, which may shed microplastics and
antimony in our homes, build up in dust,
and may enter our bodies when we
breathe, eat, and touch things around us.

We're making sure powerful corporations get rid of toxic antimony in their plastic products—

—OuR_|

it's a first step is completely phasing out dange petrochemical plastics.
Will you join us? Read the repart to learn more: Ji i C plastic/
« Previous Froblem Plastic: How Polyester and PET Plastic Can be Unsafe, Unjust, and Unsustainable Materials | PAGE 7 Next »



135

CHAPTER 1

Tackling Petrochemical Pollution, One Plastic at a Time

Piastucs_are fom?d everywhere.m our homes and %wes. tq Wﬂ'ﬂt tO say one word
Cheap, light-weight, and functional - petrochemical
plastics made from crude oil and natural gas have displaced to you. Just one word.

forest products, natural fibers, and common metals as the
raw material of choice for many manufacturers. Plastics
dominate much of our materials economy, with widespread
use in building products, transportation, appliances, apparel - The Graduate, 1967 1
and footwear, consumer goods, packaging, food processing

and more.

... Plastics!”

About 475 million metric tons of plastic were produced
globally in 2019. (See Table 1-2). It's hard to fathom the
magnitude of such a number. What are some equivalent
amounts?

Consider that more plastics are produced
in just one year than the total weight of:

+ Every person  on Earth, with a global
population of nearly 8 billion people %

+589 Golden Gate Bridges *; or
+91 Great Pyramids of Giza ®

But a one-year snapshot doesn't capture the ever-increasing
volume of plastics produced every year, a phenomenaon
known as expanential growth. Twice as much plastics
entered commerce in 2020 than were produced barely
twenty years ago; but annual plastics production has
increased ten times in less than 50 years and more than 200
times in the last 70 years “. If recent petrochemical industry
growth projections hold, global plastics preduction will
double again by 2040 7,

It's no wonder that plastic pollution has reached crisis
proportions. About 70% of all plastics ever produced
between 1950 and 2015 have become waste while 30%

still remain in use; For that wasted plastic, only 9% has

ever been recycled (usually only once) with 12% incinerated
and 79% of all plastics discarded in landfills and the

natural environment .

Problem Plastic: How Pelyester and PET Plastic Can be Unsafe, Unjust, end Unsustainable Materials | PAGE 8 Next



Plastic waste dominates the public
and political perception of plastic
pollution

All plastic becomes waste over time (Table 1-1). Single-
use packaging draws immediate attention for its extreme
wastefulness and its large share of petrochemical plastics
production. All other uses of plastics also add to the growing
mountains of plastic waste every year, just on a more slowly
unfolding timescale, Due to high production volumes,
plastics used for building and construction materials,
clothing and other textiles, and consumer goods, also
generate huge volumes of plastic waste,

Most plastic waste is mismanaged. Globally, nearly 20%

of single-use packaging and other short-lived plastics are
directly discarded to land and ocean, with another 22% of
this plastic waste openly burned %, a major scurce of dioxins
and other highly toxic air emissions ®, Even “managed”
plastic waste creates avoidable environmental impacts, with
about 30% of short-lived plastic waste destined for landfills
and another 13% to incinerators, both of which pollute
surrounding communities,

Gut-wrenching images of sea turtles and birds choking to
death from plastic waste have galvanized public outrage and
global political response. Although much public attention
has been focused on beaches littered with plastic packaging,
other forms of plastic waste mismanagement also resultin
tragic consequences for human health and the environment.

A growing addiction to synthetic fibers and short-lived ‘fast
fashion’ has fueled continuously burning piles of “waste”
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Table 1-1. All uses of plastic generate waste

PLASTIC USE SECTORS PRODUCTION  LIFESPAN AT PEAK
SHARE, 2015 WASTE (IN YEARS)
Packaging 35% 1
Consumer & Institutional 11% 3
Textiles 16% 5
Other Plastic Uses 12% 5
Electrical & Electronic A% 8
Transportation 5% 13
Industrial Machinery <1% 20
_Building & Construction 17% 35

Adapted from Geyer et a

polyester clothing in the global south . The nominal
“recycling” of e-waste in Asian countries has poisoned
children and pregnant women with lead, dioxins and other
chemical pollutants when scrap electronics full of plastics
are burned to recover precious metals . Plastics, including
highly-pelluting polyvinyl chleride (PVC), make up a growing
fraction of construction and demolition waste, which often
ends up in unlined landfills or being openly burned .

The shameful waste of plastics and its impacts
does not tell the whole story. Even more harm
occurs before plastic becomes trash.

Previous
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Plastic po llution reframed: It's time to reframe plastic pollution as a critical environmental
. . health and climate justice threat, not simply as an unsightly
an!ronmental hea lth and cllmate mess of plastic waste. The fossil carbon industry has bet its
justice threat future growth prospects on rising demand for petrochemical
plastics %, hoping to offset their losses in other markets to
Consider these trends and growing impacts from the electric vehicles and renewable energy.

production, use, and disposal of petrochemical plastics:
The stark implications of this petrochemical industry vision

W The plastics industry emissions of greenhouse gas mean ever-increasing climate change, harm to human
i currently equivalent to about 200 coal-fired health, environmental injustice, and plastic waste, But
power plants, will continue to grow until plastics account acting together, we can build an alternate future in which the
for at least 10% to 15% of the entire fossil carbon budget materials we need for our daily lives and prosperity are truly
by 2050 15 safe, just and sustainable.
W Ofthe more than 10,000 chemicals used to make Getting there will require a radical reduction in the
plastics, about 24% pose known hazards to human extraction, production, use, and disposal of fossil-carbon
health or the environment, while data gaps leave us plastics. This report suggests that the leverage needed to
in the dark about the safety of another 39% of plastics- drive change can be enhanced by better connecting the
related chemicals 4; and lifecycle impacts of plastics to specific market uses. By
holding major brand-owners and institutional consumers.
W Inaclassic case of environmental injustice, accountable, we can slash demand for petrochemical
petrochemical manufacturing plants in the United plastics and achieve a truly sustainable future.

States are often located in communities that are home to
mastly people of coler and/or lower income residents who
are already heavily over-burdened by industrial pollution,
according to a recent analysis ' and prior studies %47 of
fossil fuel racism.

Why take a deep dive into one plastic,
PET resin and polyester fiber?
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1. PET plastic is actually the highest volume plastic, contrary to some reporting

Accounting for all uses, more PET plastic is produced and consumed than any other single type of plastic. Table
1-2 shows that by accounting for all plastic fibers in addition to plastic resins, PET tops the chart. More than 83
million metric tons of PET were produced in 2019, accounting for about 19% of all plastics production. Two-thirds
of all PET is used in the form of polyester fiber for clothing and other textiles.

Table 1-2. Polyester (PET) Dominates the Production of Petrochemical Plastics
TYPE OF PLASTIC PLASIIC PRODUETION (2019)
(IN MILLION METRIC TONS)
ACRONYM  SOMECOMMON QR CHEMICAL NAME RESIN FIBER® TOTAL PERCENT TOTAL
BRAND HAMES
PET Polyester Palyethylene ter 215 619 834 19%
PP Polypro, Typar® Palypropylene 0.7 4.5 75.2 17%
LDPE Low-density pelyethylene R
woee oY Linear low-density polyethylene 523 523 12%
PV Vinyl Palyvinyl chloride 49,2 - 49,2 11%
HDPE . High-density 1]
MDPE Poly, Tyvek Medium-density i 46.1 Some Tyvek 46.1 10%
PS
EPS Styrofoam™ 215 - 215 5%
HIPS
PUR Polyurethane 18.4 18.4 4%
ABS
ASA 110 - 110 3%
SAN
PA Mylon Palyamides 3T 5.4 9.1 2%
PLA Bioplastics Polylactic acld & other bioplastics 3.0 12 42 1%
PC Polycarbonate 3T - 3T 1%
Other fossil-based thermaplastics 147 2.2 16.9 4%
Other plastics: thermosets [other than PUR), elastomers, rubbers, adhesives, 56.1 B 56.1 13%
sealants, paints, and coatings
TOTAL Plastic Resin and Fiber Producti 366.5 75.2 441.7 100%
Total Plastic Additives Production: 332
TOTAL Plastics Production (million metric tons in 2019): 475
* Excludes semi-synthetic cellulosic fibers, such as cellulose acetate and rayon
Sources: Engleharct (2020) =, Geyer etal (217]%, Industry (2016) %, Market Research Group (2016) ¥, PlasticsEurope (2020},
PlasticsEurope (2021) 9, Skoczinskd et al, (2021} %, Textile Exchange (2021) ©
« Previous Prablem Plastic: How Polyester and PET Plastic Can be Unsofe, Unjust, and Unsustoinable Materials | PAGE 11 Next »
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Yet most plastic waste reports undercount total production by including only plastic resins while ignoring the use
of plastics to make fibers for clothing and other uses. For example, the annual PlasticsEurope market research
report remains the go-to resource for reporting on the global production of plastics, yet it explicitly excludes
plastic fibers. A full accounting of plastic and its impacts must examine all uses of plastics, including both resins
and fibers.

Total production of PET exceeds that of each of the other major commodity plastics: polypropylene, low-density
polyethylene {LDPE), polyvinyl chloride (PVC), and high-density polyethylene (HDPE).

2. PET, including polyester, is a major source of plastic waste

PET is the most commonly recycled plastic at the end of its short life as a consumer product. In North America,
about 34% of all PET resin used for bottles, packaging, sheets, and strapping was recycled, more than any other
plastic, in 2020 2. However, less than 1% of PET-based polyester fiber used for clothing and other textiles is
currently recycled 2,

Therefore, the total PET recycling rate is only about 11%, when you take into account the fact that polyester fiber
accounts for two-thirds of all PET production. As a raw material, recycled PET {rPET), almost entirely derived
from plastic bottles, supplied nearly 14% of all PET fiber in 2020 *. The dominant use for rPET is polyester fiber,
accounting for 41% of the entire rPET market 2,

That means that nearly 90% of all PET {including polyester) still ends up as plastic waste that’s tandfilled, burned,
ordiscarded onto tand and water.

in fact, PET remains the most common plastic waste that litters our landscape, beaches, and oceans. PET was

the second most frequently collected type of plastic waste in 55 countries in a brand audit coordinated by Break
Free From Plastic, a global NGO network 2. {The mixed category of “other” plastics was number one.} Nearly
82,000 pieces of identifiable PET plastic were collected, with about 60% consisting of plastic bottles. The same
audit found that plastic bottles, which are mostly made of PET, was the third most common plastic waste product
collected (following small flexible packages commonly referred to as sachets, and cigarette butts.)

The clothing industry, whose fiber of choice is polyester, is terribly polluting and wasteful, with 73% of fiber
ending up in being landfilled or incinerated with another 14% lost during production and processing 2.

« Previous Problem Plastic: How Polyester and PET Plostic Can be Unsafe, Unjust, and Unsustainable Materials | PAGE 12 Next»
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Some chemicals involved in producing PET plastic are highly hazardous

“In the 60 years since PET was first synthesized, it has become one of the world's most widely used,
versatile and trusted materials.” — PET Resin Association

The chemical industry’s confidence is unwarranted if one ‘locks under the hood’ of PET plastic. In fact, hundreds
of hazardous chemicals are associated with the production, use, and disposal of PET plastics.

Consider a few selected facts, which are documented and discussed later in this report:

+ Compounds of antimeny and cobalt, which are known to cause cancer “ and organ toxicity ~, are
commoenly used as processing aids or additives in PET and often escape from PET products ', resulting
in human exposure from consuming plastic-bottled beverages  and when teething toddlers suck and chew on
poly cuddly toys, blankets, and clothing %%

+ Among several other carcinogens, ethylene oxide and 1,4-di “, are i into the air
and discharged as waste from PET-related chemical manufacturing plants, which often disproportionately
impact nearby communities of color and lower-income residents ;

+ A building block chemical used to make PET plastic, ethylene glycol, is a reproductive toxicant “ that
can harm development of a fetus or baby if pregnant chemical workers or fenceline community residents are

exposed L,

How this Report is Organized

This intreduction (Chapter 1) summarizes the growing
concern with plastic pollution and makes the case for a
deeper examination of the lifecycle impacts of PET plastic
resin and polyester fiber.

Chapter 2 provides a brief overview of the PET market,
highlighting the major uses from a consumer perspective.
The PET chemical supply chain in North America is

mapped, while also highlighting some aspects of the global
supply chain. The cerporations that produce PET-related
petrochemicals and PET plastic, both resin and fiber, are also
identified.

Chapter 3 profiles what's known about the hazards of
chemicals associated with PET plastic, with an emphasis on
known human exposures and health risks from a consumer

perspective. Many chemical substances are intentionally
intreduced into PET plastic to facilitate manufacturing, to
add desirable properties, or to mitigate against undesirable
properties. Here we take a close look at antimony, the
dominant polymerization catalyst for PET, and cobalt. We
reveal the results of our testing of PET plastic bottles and
beverages for antimony and other additives.

Chapter 4 offers conclusions and recommendations based on
our analysis. Some next steps are immediately actionable.

Future investigative reports will profile the toxic hazards and
environmental injustice of the PET plastic manufacturing
lifecycle and issues raised by over-reliance on PET recycling
strategies. Other plastics will also be investigated.
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A Note on Methodology

L pted by
included in the Appendices.
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CHAPTER 2

The PET Plastic Market - from Petrochemicals to Fast Fashion and Plastic

Key Findings:

Polyethylene terephthalate (PET) is the same polymer in both polyester fiber used to make clothing
and textiles and in plastic resin used for bottles and other packaging

About 99% of PET is derived from non-renewable fossil carbon extracted by drilling for crude oil
(the source of 80% of PET’s carbon) and fracking for natural gas (20%)

Making PET plastic requires use of large amounts of toxic petrochemicals, including:
« About 90% of all para-xylene, which is toxic to the nervous system
« About 80% of all monoethylene glycol, which can cause breathing problems
+ About 50% of all ethylene oxide, known to cause breast cancer & lymphomas

More than 30 chemical plants directly supply petrochemicals used to make PET plastic in North
America, with most located in the Gulf Coast states of Texas and Louisiana

Four companies manufacture PET or polyester at 12 plastics plants in North America: DAK Americas
(Alpek is its parent company), Indorama Ventures, Nan Ya Plastics (Formosa Plastics Group), and
APG Polytech (Far Eastern New Century Corp.)

North American PET production could increase by 23% if the proposed Corpus Christi Polymers
plant - a joint venture of Indorama, Alpek and Far Eastern - goes on line

Globally, about 70 chemical plants produce PET plastic in twenty-four countries, dominated
by China, which is the world’s center of polyester fiber manufacturing

Polyester textiles dominate the PET market, accounting for about 64% of all use:
=« Nearly two-thirds of all fiber is PET/polyester; cotton’s share has fallen to 24%
« One-quarter of all PET is for polyester clothing, including short-lived ‘fast fashion’
« Most brand-owners sell polyester clothing, but reporting transparency is lacking

Single-use packaging drives nearly one-third (31%) of all PET plastic usage:
« One-quarter of PET goes into plastic bottles for soda, water, juices & other liquids
« Major brand owners that use disposable PET bottles include PepsiCo, The Coca Cola
Company, Keurig Dr Pepper, and Blue Triton Brands (formerly Nestlé Waters)
« About 5% of PET goes into clamshells, food trays, and other single-use packaging
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What is PET plastic and how is it made?

Polyethylene terephthalate (PET) is a typically clear, strong, and lightweight plastic widely used as polyester
fiber for clothing and other textiles, and as a plastic resin for bottles and other single-use packaging. More PET
is produced, used, and disposed of than any other single type of plastic when both its resin and fiber forms are
counted together *,

PET was first patented more than eighty years ago by British textile chemists. In 1951, the chemical company
DuPant trademarked a polyester film known as Mylar. We're now approaching the 50th anniversary of the PET
plastic bottle, which was invented by a DuPont engineer in 1973 %,

As a polymer, PET is a linked chain of repeating chemical units known as monomers. The typical final building
blocks of PET are the chemicals known as monoethylene glycol (MEG) and purified terephthalic acid (PTA),
which are combined to form the , bis{2-hydroxyethyl) terephthalate (BHET). With the addition of a
catalyst, typically antimony trioxide, to speed up the reaction, the BHET monomer is polymerized, or linked
together in a chain, to form PET plastic®.

The chemical footprint of PET plastic, however, is much larger than just those substances. It also includes all

the petrochemicals used to make those building block chemicals and the carbon sources they are derived from,
typically crude oil and natural gas, as well as all the chemical additives and processing aids used to fine tune the
properties of the final plastic products.

Asimplified process flow diagram shows the steps used to make PET plastic (Figure 2-1). Multiple petrochemical
plants located in many different communities are involved in PET plastic production. Some refine the crude oil

or process the natural gas. Some use those fossil carbon extracts to manufacture the primary or intermediary
chemicals. And some plants combine those final building block chemicals with additives to form PET resin or fibers.

Figure 2-1. Almost all PET Plastic is Made with Fossil Carbon from Oil and Gas

Drilling Mixed Xylenes para-Kylene Acatic PREA A y
forcrude > Naphtha > andBenzene, >  (PX) () acid > e trioxide
oil Toluene (AcOH) or other catalyst

Fracking Natural Ethylene Monoethylene glycol
for Natural Eth: Eth) MEG) 1,4-dioxane stic
Natural > Gas Liquids 7 EIe P Ethylene iy g P s PET Plastic

See Chapter 1. PET has the highest volume praduction of any plastic when the two major types of palyethylene, high-density and
low-density, which have very different are counted |
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Today, more than 99% of all PET plastic is originally derived from fossil carbon extracted from the ground as
crude oil and natural gas * Eighty-percent of the carbon in PET comes from drilling for crude oil used to make the
para-xylene that's converted to PTA, Fracking for natural gas contributes the other 20% of PET's fossil carbon,
generating ethane which is converted to ethylene, then to ethylene oxide to make MEG.

Despite more than a decade of hype about the climate-friendly “plant bottle,” only a fraction of 1% of all PET is
currently biobased, which means the carbon is sourced from renewable plant material such as corn starch or
sugar cane. Biobased MEG is commercially available and used to manufacture a small amount of PET for bottles,
making each “plant bottle” about 30% biobased by weight of raw materials; the rest of the raw materials are still
petroleum-based. Renewable chemical companies are also working to commercialize biobased para-xylene in
order to produce 100% biobased PET %

It takes large amounts of petrochemicals to produce PET plastic. In fact, this plastic accounts for more than 80%
of the production and use of two toxic petrochemicals, para-xylene and monoethylene glycol (Table 2-1). PET
plastic also consumes more than half (53%) of all ethylene oxide produced, a cancer-causing substance that's also
used as a sterilant ®. Further, about 8% of all antimony trioxide (ATO) produced is used as the dominant catalyst
to speed the final reaction that produces PET resin and fiber . Antimony is a metal-like element that's mined from
the Earth as an ore and processed to produce antimony trioxide.

Table 2-1. Production of PET Plastic Drives the Market for Hazardous Petrochemicals
CHEMICAL NAME USED FOR PET SOMEHUMAN EXPOSURE HAZARDS VULNERABLE EROUPS

para-Xylene (PX) 80%*to97%* Neurological and respiratory effects?

Workars,
Children of Warkers,
Fenceline Community

Monoethylene glycol ~ (MEG)  80%'to84%* Respiratory irritation, fetal toxicity '

Cancer (breast, leukemia,

Ethyl id EtO] 53%"°
ylene oxide (EtO) lymphomas)

Cancer (lung and cther organs)
{ e g ) Workers, Consumers,

Antimony trioxide (ATO) 6% 1 Fencellne Communit
Systemic organ toxicity (liver, heart)® S

Who makes PET plastic and where do they do it?

A long chemical manufacturing supply chain exists between fossil carbon extraction and final preduction of PET
plastic resin and polyester fiber.

More than 30 chemical plants are known to supply the petrochemicals that are essential to the production of
PET plastic in North America (Lable 2-2) *. PET-related petrochemical production is concentrated in the Gulf
Coast states of Texas and Louisiana and in the Province of Alberta, Canada. Of these 30 plants that produce PET
precursor chemicals, six also produce PET: The five petrochemical plants operated by DAK Americas (and owned
by Alpek), and the Indorama Ventures chemical plant in Decatur, Alabama.

* Ethylene oxide is an intermediate chemical produced fram ethylene and th ted to ylene glycel, | PET building

black substan:
About 60% of all uses of ATO are as a plastic additive, but mastly 19 boost the flame retardant properties of PVC plastic and other flame retardant

cheemicals added to many other plastics,
See source M Endnote 9, which says that 72% of ETO is used to make ethylene glyeol, 90% of which is MEG.
*This information was obtained from various government and industry sources in the public dormain
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Fig 2-2. Locations of PET Plastic and Polyester manufacture and associated Petrochemical
and Anti S in North America

'Y L

PET manufacturing
supply chain includes
at least 49 active and

proposed facilities

See tables 2-2, 2-3, and 2-4

for names and details
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Table 2-2. Petrochemical Plants Known to Supply PET Plastic Production in North America

CHEMICAL COMPANY GHEMICAL PLANT LOCATION GHEMIGAL PRODUCED
(Joint Venture Partners or Parent Company) (City, State/Province, Country) 9 L I «
i ORI e Aol ) 82 v & § £
COASTAL BEND OF SOUTH TEXAS
1. Corpus Christi Polymers (Alpek, indorama, FarEast NC) Corpus Christi TX us X
2. Exxon Mobil [ SABIC Corpus Christi TX us X X X
3. Flint Hills Resources (Koch Ind ) Corpus Christi TX us X
4. Dow Chemical Seadrift X us X X
5. Formosa Plastics Point Comfort TX _US X X
GALVESTON BAY AREA / HOUSTON SHIP CHANNEL
6. Dow Chemical Freeport TX Us X
7. MEGlobal (Dow Chemical / Petrochemical Industries)  Freeport X us X
8.E bil Chemical Baytown X us X
9. Indorama Ventures Clear Lake TX us X X X
10. Cel Pasade X us X X
11. Ineos Aromatics Texas City TX us X
12, Eastman Chemical Texas City X us X
13, Marathon Oil Texas City X us X
GOLDEN TRIANGLE [SOUTHEAST TEXAS) AND EASTTEXAS
14, ExxonMobil Chemical Beaumont TX Us X
15. Indorama Ventures Port Neches LES us X X X X
16. East Chemical Longview T us X X
LAKE CHARLES AREA OF SOUTHWEST LOUISIARA
17. Inderama Westlake LA us X
18. LACC (Lotte Chemical / lake Chemical) Westlake LA us X X
19. Sasol Westlake LA us X
CANCER ALLEY, LOUISIANA AKD GULF COAST MISSISSIPPI
20. Dow Chemical Plaguemine LA us X X
21. Shell Chemical Geismar LA us X X
22. Formosa Plastics Welcome LA us X X
23. Dow Chemical Taft LA us X X
24. DAK Americas (Alpek) Bay St. Louis MS  US X
NORTHERN ALABAMA AND THE CAROLINAS
25. Indorama Ventures Decatur AL us X X
26. Ineos Aromatics Cooper River SC us ? X
27. DAK Americas (Alpek) Gaston SC us X
28.DAKA icas (Alpek) Fayetteville SC us X
CANADA
30. Indorama Ventures Montréal-Est QC  Can X
31. Dow Chemical Fort Saskatchewan AB  Can X
32. MEGlobal (Dow Chemical [ Petrochemical Industries) Fort Saskatchewan  AB  Can X
33. MEGlobal (Dow Chemical f Petrochemical Industries) Fed Deer AB _ Can X
34. Shell Chemical Scotford AB  Can X
MEXICO
35. DAK Americas (Alpek) Altamira TA  Mex X
36. DAK Americas (Alpek) Coscleacaque VC  Mex X
KEY: Eth= Ethylene; 10 = Ethylene oxide Manoethylene glycol; PX = para-Xylene; AcOH = Acetic acid; PTA = Purified terephthalic acid
Numbers correspond to points on map (Fig
Previous Problem Plastic: How Polyester ond PET Plastic Con be Unsofe, Unjust, and Unsustainable Materials | PAGE 20 Next »



148

In addition to the building block chemicals used to make the PET menomer, many other chemical substances
are added to PET plastic as additives and processing aids. One major processing aid involved in the PET life cycle
is antimony trioxide (ATO), which is the dominant PET polymerization catalyst. Most of the antimony trioxide
preduced in North America starts as antimony ore that's mined and processed in Mexice, which is then used to
preduce ATO in Montana by the United States Antimony Corporation in ameounts of up to 15 million pounds per
year (Table 2-3) . (See Chapter 3 for more on PET plastic additives including antimony compounds.)

The final PET plastic resin or polyester fiber is produced by reacting MEG and PTA together with a catalyst such as
ATO, along with other additives and processing aids.

Table 2-3. A Sole Antimony Producer in North America lies PET Plastic Cataly

COMPANY FAEILITY LOCATION

37. United States Antimony Smelter Thompsen Falls MT  United States
38. United States Antimony Smelter Madero CH  Mexico

39. United States Antimony Leach Plant Puerto Blanco GJ  Mexico

40. United States Antimony Mine, Mills Wadley SL Mexico

41. United States Antimony Mine Los Juarez QE  Mexico

42. United States Antimony Mine Sierra Guadalupe  ZA  Mexico

43. United States Antimony Mine Soyatal QE  Mexico

Nurribers eorrespond to points en map (Fig 2-2)

In North America, four multinational corporations (headquartered in Asia and Mexico) manufacture PET plastic
at 12 different chemical plants (Table 2-4). Two-thirds (8) are located in the Southeast U.S,, close to the textile
industry that produces polyester fabric. Two are based in the Gulf Coast in Mississippi and Veracruz, Mexico.
Together they have the capacity to produce more than 4.7 million tons of PET plastic resin and fiber every year.

Globally, PET preduction and polyester textile manufacture is dominated by the chemical industry in China.
Qutside of North America, about 70 chemical plants produce PET plastic in twenty-four countries, with the largest
number (16) of manufacturers located in China.

Jemiems, CCBY 2 o
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Table 2-4. Four Chemical Companies Dominate PET Plastic Production in North America

COMPARY PARENT COMPANY, # MG, PLANTLOCATIONS [WITH MAP RUMBER) TOTALCAPACITY  MARKET POSITION
NAME (OWNER), COUNTRY  PLAMTS  [rankeordered by praduction capacity) 11,000 TORNES/ TEAR)
§ 27. Gaston, South Carolina, USA
E AlpekS.A, de CV. 24. Bay St. Louis, Mississippi, USA Main producer of polyester
(owned in turn by " : staple fibers in Americas;
’E Alpha S.A.8, de C1L), 6 2. Fayutmu]le, North Camllu.m, UsA 2,117 Major global PET
= Mexico 44. Cooper River, South Carolina, USA resin producer
= 45, Montréal-Est, Québec, Canada
= 36. Cosoleacacque, Veracruz, Mexico
33
=55 I 46, Santiago de Querétaro, QR, Mexico
Ea > (Thailand): Canopus World's largest PET
g § B International, 4 25. Decatur, Alabama, USA 1,760 producer with 20 plants in
-gg - Mauritius [offshore) 29. Spartanburg, 5C, USA 14 countries
= s § 47. Asheboro, North Carolina, USA
23
=
EH ) ManYa's largest chemical
o Formosa Plastics
a 1 N - 450 plant; Talwan's largest
s § Group, Taiwan 48. Lake City, South Carolina, USA plastics maker
55
=3
s 8 Far Eastern New Amajor producer of
Century Corporation 1 60 hetic fibers and textile:
£8FS (orkasiemcroup), 49. Apple Grove, West Virginia, USA g e ibersand textlles
e alwan
& 2
TOTAL PET CAPACITY IN NORTH 12 PET manufacturing plants 4,747
AMERICA:
£y
ﬁ = Ajoint venture of 1 o Praposed plant would
Uk Indaorama, Alpek, 7 1 Increase PET capacity by
n g andFarEastern lic plonned 1. Corpus Christi, Texas, USA ' 23% in North America
=
§8

Numbers correspond (o points on map (Fig 2-2)

“In North America, four multinational corporations manufacture PET plastic at
12 different chemical plants. Together they have the capacity to produce more than

4.7 million tons of PET plastic resin and fiber every year.”
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Petrochemical plastics production keeps expanding

Plastics production has grown exponentially in the last 70 years and doubled again in just the last 25 years ¥, Many
industry analysts are bullish on an ever-increasing demand for petrochemical plastics, including PET. Polyester
production is pegged to grow 8% annually through 2027 ¥. Others project a 4% to 6% annual growth rate for PET,
including plastic bottles, through 2028 2,

The petrochemical industry continues to bank on a radical expansion in the production and use of PET and other
plastics. One of the largest PET manufacturing plants in the world has been proposed for Corpus Christi, Texas,

A joint venture between the three PET market leaders, the Corpus Christi Polymers plant “ would increase North
American preduction capacity by 23% if construction is completed and the plant goes online.

The petrechemical industry expansion also fuels unnecessary growth in production of feedstock chemicals used
to make PET plastic. For example, the Formosa Plastics chemical plant proposed for the community of Welcome
in 5t. James Parish, Louisiana would produce ethylene oxide, as well as monoethylene glycol {(at 1.6 million tons
per year), an essential building block chemical for PET plastic production 2. This chemical plant would become
the third largest point source of emissions of ethylene oxide, a potent carcinogen. Its total chemical footprint
would be enlarged by the production of several types of another plastic, polyethylene. The Formosa Plant is
vigorously opposed by local residents and envirenmental health advocates .,

Figure 2-3. Poly
Clothing and Plastic
Bottles Dominate
PET Use

Clothing

16%

G E% ?% 6% TEXTLIES Home

Furnishings

Textiles Fiberfill

g% 14%

Carpets & Rugs

Major PET
Markets

Films & Sheets Packaging

Amorphous
Film

Sources: Global Market Insights [2020) ¥, Grand View Research [2019)
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What is PET plastic used for and who
consumes it?

About two-thirds of all PET goes into polyester-based textiles
and more than one-guarter is used for packaging (Eigure
2-3). Within these major market segments, polyester clothing
and plastic bottles (especially for water and soda) dominate
the end uses for PET plastic, including polyester. These
applications each account for about 25% of all PET use, or
about half of all PET use combined.

These PET plastic markets also contribute to a
disproportionate share of plastic waste. Most of the
packaging is single-use for food and beverages, and
polyester-based ‘fast fashion’ clothing is often used
just a few times before discarding.

Polyester Fiber for Textiles

By major market segment, two-thirds of all PET in the form

of polyester fiber is used in various textiles applications.
Polyester is the dominant fiber among all synthetic fibers,
which now account for nearly two-thirds of all fiber use.
Polyester and other synthetic fibers have displaced natural
fibers, with cotton’s market share dropping to less than 25% &,

Nearly 40% of all polyester is used to manufacture clothing,
primarily in Asia. Sustainability concerns with polyester

are rising with the expansion of “fast fashion” in which
manufacturers release new collections much more frequently
and outfits are worn fewer times before being discarded .

A recent report on the growing climate and waste impact of
“fossil fashion” surveyed 46 brands and found that only 26
provided even partial responses about their use of synthetic
fibersincluding polyester by percentage and weight.

For some brands, 85% of the items sold contained synthetic
fibers, mostly polyester. Only six companies expressed an
intent to reduce their use of synthetic fibers, but none had
made a clear commitment to do so. The most intensive use of
synthetic fibers was reported in the sportwear market 7,

151

Other polyester textile applications for PET include home
furnishings, such as fabric for uphelstered furniture, and
carpet and rugs. Nonwoven polyester fibers have diverse uses
from personal care products and industrial filters to building
and construction materials. Polyester-based fiberfill is used
to stuff sleeping bags, pillows, toys, and more. Industrial
applications of polyester include cording to reinforce tires
and for conveyor belts,

PET Plastic Resin for Packaging

Most PET plastic resin is used to make plastic bottles, but
also a variety of other single-use disposal packaging.

Globally, about 500 billion PET plastic bottles are sold every
year. Nearly half of those contain bottled water. About 20%
are used for carbonated soft drinks . Other PET plastic
bottles are used to pack food and non-food productsin
bottles and jars, fruit juices and juice drinks, beer, and other
products, each with about 6% market share .

In the United States, about 100 billion plastic bottles are sold
every year. U.S. bottle manufacturers made nearly $1 billion
in profits on $12 billion in sales in 2021 %

Other PET plastic film used for packaging is converted to
plastic jars, pails, trays, and clamshells. Prepared meals
ready to heat up in a microwave or oven are often packaged
in plastic trays that are made of crystalline PET.
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Table 2-5. The Biggest Corporate Consumers of Plastic Bottles in the United States

MARKET SEGMENT BRAND OWNER MARKET SHARE,US  SOMEMAJOR BRANDS
PepsiCo 20% Aquafina, Propel, SoBe, H2oh!, LIFEWTR, Bubly
Elue Triton Brands 16% Poland Spring, Deer Park, Arrowhead, Ice Mountain
Bottled Water ©  Primo Water 10% The Mountain Valley Spring Water, Primo Water
Coca-Cola 9% Dasani, smartwater, vitaminwater, Topo Chico
Danone 1% AQUA, Evian, Volvic, Levits
PepsiCo 40% Pepsi, Mountain Dew, Diet Pepsi, Sierra Mist, Mirinda
Carbonated Soft Coca-Cola 16% Coca-Cola, Diet Coke, Sprite, Fanta
Drinks (Soda)™  yoyrig Dr Pepper 13% US: Dr Pepper, T Up, IBC, ABW, RC, Hires, Sunkist
Refresco (KKR) 6% Large private-label contract manufacturer & bottler
PAI Partners 15% Tropicana, Naked, KeVita, lzze, Dole, Copella, Punica
Juiics & Juice Keurig Dr Pepper 14% Hawiian Punch, Mantucket Nectars, Mott's, Clamato
Drinks ™ Coca-Cola T% Powerade, Minute Maid, Simply, innocent, Del Valle
Campbell Soup T% V8 Vegetable Juice, V8 Fruit & Vegetable Blends
Conclusion

The rapidly growing market for PET plastic continues society’s over-reliance on fossil-based oil and gas while
driving expanded production of hazardous petrochemicals and scarce minerals needed for its production. About
half of all PET is used to make polyester clothing, including quickly-tossed ‘fast fashion,” and plastic bottles, most
of which are disposed of after a single use. Nothing about this PET plastic market can be described as sustainable.
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CHAPTER 3

Chemicals that Migrate from PET Plastic and Polyester May Threaten Your Health

Key Findings:

Many plastic additives, processing aids, and chemical byproducts migrate from PET plastic
and polyester

Chemicals of concern found in PET include cancer-causing antimony and cobalt
Antimony escapes from plastic bottles & food packaging and threatens consumer health
Antimony in some beverage brands we tested exceeded California’s drinking water goal
PET releases more antimony when exposed to heat, light, soda, juice, or storage time
Antimony exposure from all sources, including PET, threatens children’s health

Young children are on average exposed to twice as much antimony as adults; toddlers
who suck on polyester cuddly toys and clothing, and ingest house dust face higher risks

Antimony from plastics such as PET contributes to environmental racism,; in the US, Latinx
and Black communities are disproportionately exposed to antimony

Chronic antimony exposure increases lifetime risk of liver and heart disease, diabetes, and
cancer

Safer alternatives to antimony are widely available, effective and affordable for industry

Other chemicals used to make PET products raise concerns but are full of safety data gaps
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This chapter examines toxic chemicals found in PET plastic and polyester. In particular, we focus on the most
common catalyst used to make PET, antimeny trioxide, a potential carcinogen that’s known to migrate from

PET and polyester products to food, beverages and the environment. We present the results of cur independent
testing for antimony in PET plastic bottled beverages, and discuss necessary steps to ensure the health and safety
of consumers who are exposed to antimony compounds through PET plastics.

1. Many Additives May Escape from PET Resin and Fiber During Use

All plastics used every day are polymers - linked chains of organic chemical compounds. But plastic products
also have many other chemicals present in them. These can include intentionally added chemicals that impart
desirable qualities to the plastic (like color or flexibility), processing aids (like catalysts and lubricants), and
meonomers (which are the building block of pelymers). PET products can alse contain chemicals that breakdown
from intentionally added chemicals, side products of intentional chemical reactions, impurities in chemicals used
or added, and environmental contaminants. These chemicals can migrate from plastic into human bodies and
the environment. The health impacts of plastics cannot be fully understood without considering the role of these
little-discussed chemicals in the plastic life cycle.

Theousands of chemical additives, processing aids, monomers, and other chemicals have been reported in
plastics. A recent peer-reviewed study found that over 10,000 chemical substances have been recorded for use
with plastics ’; of these, 2,400 were found to be substances of concern, meaning that they met one or more of the
conditions of persistence {long-lived in the environment), bioaccumulation (build up in living tissues and transfer
through the food web), or toxicity (harmful to health). Of these 2,400 substances, 901 are still approved for use

in food contact materials in some jurisdictions. Yet most consumers know little to nothing of such chemicals in
everyday products, or what their presence might mean for their health. Table 3-1 provides a snapshot of just some
of the chemicals that may migrate from PET plastics.

A recent study investigated the migration of
fully understood without considering the chemicals in PET beverage bort.'es: and found
role of these little-discussed chemicals in that 150 out of 193 tested chemicals have
the plastic life cycle. been known to migrate from the bottles
into the beverages. Of these, 18 exceeded EU
limits, and 109 are not authorized substances
in the EU. The authors note that many other
chemicals that may be present in PET bottles
have never been evaluated for migration.
Recycling PET may further concentrate
potentially hazardous chemicals.

The health impacts of plastics cannot be
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Table 3-1. Many Chemical Substances May Migrate from PET Plastic and Polyester

CHEMICAL NAME CASRN FUNCTION KNOWN TO MIGRATEFROM  CHEMICAL
OR CHEMICAL CLASS OR SOURCE PET OR POLYESTER HAZARD
Antimony trioxide 1309-64-4  Catalyst, reheat additive  Yes
Anti y tri 6923-52-0  Catalyst No known studies
ium oxide 1310-53-8  Catalyst No known studies unknown
Diethyl 3,5-di-tert-butyl-4-
L Y - L “t!f o 9T6-56-T Stabilizer Mo known studies unknown
¥ £ I ks
Cobalt compounds Bluing agent, catalyst Yes m
Terephthalic acid 100-21-0 Monomer Yes Moderate
imethyl phthal. 120-61-6 Monomer Yes unknown
Monoethylene glycol (MEG)  107-21-1 Monomer No known studies
Diethylene glycol (DEG) 111-46-6 Impurity in precursor Yes
1,4-Dioxane 123-91-1 Reaction product No
Bis(2-hydrox:
{ hyd . yethyl 959-26-2 Monomer Yes unknown
terey
phthalic acid 121-91-5 Co-monomer No known studies unknown
1,4-Cycloh dimethanol 105-08-2 Co-monomer Yes unknown
Drometrizole 2440-22-4 UV light stabilizer No known studies unknown
Titanium nitride 25583-20-4 Reheat additive No known studies unknown
Anthranilamide (+ reaction
{ 88-68-6 Acetaldehyde scavenger  No known studies unknown
products)
Acetaldehyd 75-07-0 Degradation product Yes
Formaldehyde 50-00-0 Degradation product Yes
Titani Ikoxid pl Catalyst No known studies Mot assessed
Organo-aluminum Catalyst No known studies Mot assessed
compounds
PET cyclic trimer 7441-32-9  Reaction product Yes Mot assessed
The FCCmigs I d ify known to migrate from PET plastic into food or food simulants based on peer-reviewed

studies. “ves” indicates that at least one study found migration of the chemical to food or food simulants. “No” indicates that studies tested for migration
1o foad or food simulants, but did not ebserve migration, “No known studies” indicates that there are currently no known studies of migration of this

chemical substance into food or food simulants. For more, see the Food Packaging Forum Foundation (2022} and Geueke et al {2022) %,

The chemical hazard rating is reportad in the Pharos database based on a lists, or very similar compounds.
“HIGH" hazard means the chemical is a known, likely, or possible Benchmark-1 chemical substance. “MODERATE" indicates that the chemical is a known,
likely, or possible Benchmark-2 chemical substance. “Unknown” means that the chemical substance was assessed using the GreenSereen List Translator,
but there ks currently to classify it as a Benck k-1 chemical & For more see th ® for Safer Chemicals

Hazard Assessment Guidance (2018) %, GreenScreen (2022) %, and Pharas (2022) %

CASRN stands for Chemical Abstract Services. Number, a g for individual ch ical
Other sources: Kishi et al {2015} 7; [LS1 Europe (2017) & Franz and Welle (2008) % Kassouf (2013) 4.
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(Continued...) Table 3-1. Many Chemical Substances May Migrate from PET Plastic and Polyester

CHEMICALNAME OR CHEMICAL CLASS  CASRN FUNCTION OR SOURCE KHOWN T0 MIERATEFROM  CHEMICAL
PET OR POLYESTER HAIRRD

Other chemical substance types used in PET

Color pigments Colorant

Lubricants Reduce friction (bottles)

Oxygen scavengers For O, sensitive products

Nucleating agents Increase crystallization

Increase PET shelf-life

Impact modifiers For added strength

Mold release agents Processing aids

BOX 1: Antimony - A Plastic Additive

. / Table 3-B1. 60% of Anti is Used as a Plastic Additi
of High Concern in PET/Polyester ¢ nimony s Tsed as a Hastic v

MARKET

SHARE

PV fvinl) plastic %
Flame sz Dberplsiics” a0
Retardants R 10%
Tatile back-coating %

Plastic Polyrite clothes, teties. 6E%

PET plastic bottles 24%
E%
Additive EETCatalyst it eaT actugig T S5
Otbee PET it 5%
HeatStabilizer 150 FVCfolplastc
Colorant 1% Vellow-orange pigmenns
Solarcell glass
Other Glass % Cathoderaytubes
Additive Ceramics 1% Construction
Batteries 2% Lead-acid batteres
= Consrnation

Lead Alloys 1% L,

* Includes acrylonitrile bu . polypropylene (PP), pal 1
terephthalate (PET), polyamides (nylon), high-impact polystyrene (HIPS),
unsaturated polyester resins (LPR), high-density and

(HDPE/LDPE), epoxies, adhesives, paints and coatings.

Sources: Henckens et al. (2016) %, EU (2008) », See also Chapter 2 Endnotes for
Global Market Insights (2020 , Grand View Research (2019) =,
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2. Antimony that Escapes from Plastic
Packaging Threatens Consumers’ Health

Antimony (in the form of antimony trioxide) is the preferred
catalyst for speeding the final chemical reaction that
praduces PET plastic. Small amounts of antimony can
continually escape from PET during use and disposal of
plastic bottles, food packaging, and from polyester clothing,
children’s products, and other textiles (Box 1). Antimony has
been known to adversely affect health for decades based on
health studies of exposed people and laboratory animals (see

Appendix 1).

Our independent testing found antimony in all
beverages sampled from PET plastic bottles.

Defend Our Health indep ples of 20
popular beverages, purchased between February 24-28, 2022
in the greater Los Angeles, California area and the Las Vegas,
Nevada area. Beverage volumes ranged from 8-ounce to
28-ounce. We confirmed that all of the beverage bottles were
made of PET plastic.

ly tested

Beverages were tested at Vanguard Labs in Olympia,
Washington using inductively coupled plasma mass
spectrometry (ICP-MS) using EPA method 200.7 * for analysis

of heavy metals and trace elements in drinking water, waste
water, surface water, food, and cosmetics, on March 23, 2022,
Of particular interest were metals known to be used (either
in their elemental form or as compounds) in PET additives or
processing aids. These include antimony, cobalt, titanium,
germanium, aluminum, and tin. Full test results can be found
inthe technical lab report 2 Antimony results summarized
below, and Box 2 summarizes results for cobalt.

In addition, bottles were retained for 14 out of the 20
tested products, and were tested at the Ecology Centerin
Ann Arbor, M1, on April 26, 2022 using X-Ray Fluorescence
{XRF) “, We primarily repart results of the XRF method for
evaluating antimeny concentration in PET plastic here,
due to a high degree of confidence in these results. Bottles
were also tested at Vanguard Labs using ICP-MS to detect
concentration of antimony and other heavy metals and
trace elements Y, The concentrations of antimony detected
in the PET bottles using ICP-MS was highly correlated with
antimony concentrations detected using XRF (R-squared
=0.72), but the absolute values differed due to suspected
interference with silicate compounds. We discuss the
relative ICP-MS results for titanium and aluminum in this
and later sections, as concentrations of these metals in PET
plastic ? are typically below the detection limit for the XRF
method used.
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BOX 2: Cobalt in PET

AllE ges tested had detectable levels of anti y (see Table 3-2). The antimeny concentration in eight
out of 20 beverages (40%) exceeded California’s Public Health Goal for drinking water of 1 ppb (part per
billion). Eighteen out of 20 beverage samples (90%) exceeded the more health protective limit of 0.25 ppb
antimony in drinking water, recommended by Defend Our Health to better account for antimony exposure
from other sources.

The highest concentration was found in the Campbell’s V8 vegetable juice sample, which had 3.45 parts per
billion (ppb) of antimony, mare than three times California’s public health goal for antimony in drinking water.
The soda sample with the highest antimony concentration was Coca Cola (packaged in 100% recycled PET) at 2.2
ppb. Nestle's Perrier water had the highest concentration of antimony among the sampled bottled waters, at
1.58 ppb.

The plastic from 11 bottles had concentrations of antimony in the range of 216 to 321 parts per million (ppm).
These concentrations fall within or slightly above the previously documented range of 172 ta 261 ppm in PET
bottles known to use an antimony catalyst ™.

Three bottles tested had undetectable concentrations of antimony. These PET samples were Simply Lemonade,
Mountain Dew, and Tup bottles. Titanium concentrations for these PET samples were found to be six to seven
times higher than in the other tested bottle samples using the ICP-MS method for evaluating metal concentration
in plastic samples (the XRF method did not detect any titanium in these samples). Aluminum levels were also
elevated in the plastic from two of these samples (Simply Lemonade and 7-up), suggesting that these bottles may
have been produced using a titanium- and/or aluminum-based catalyst.
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Antimony in PET bottled beverages is unlikely to be caused solely by antimeony in source water. Peer
reviewed studies support the conclusion that antimony levels detected in bottled beverages are likely due to
some combination of antimony-based catalysts, antimony additives, and other food contact sources, rather
than from antimeny occurring in the source waters. Belzile et al. (2011) * synthesizes antimony exposure data
from dozens of peer-reviewed and government sources, and reports that antimony concentrations in tap or well
water are usually below the 1 ppb level. Similarly, an earlier study by Filella (2002) ** finds that concentrations of
dissolved antimony in unpelluted surface waters are “well below™ 1 pg/L (ppb), and Shotyk et al. (2006) * report
an average antimony concentration of 0.002 ppb in “pristine” ground water, compared to 0.2 ppb for bottled
water. In a review of antimony migration studies with “good analytical design”, Filella {2020) " finds that “PET is
the origin of antimeny presence in bottled waters."

In addition to the antimony catalyst used to make PET, metallic antimony may be also added to the PET resin as
a reheat additive in concentrations around 0.5-10 ppm (parts per million) in order to accelerate the heat-assisted
stretching and blow-melding of PET preforms into plastic bottles (US Patent 7479517B). This may contribute

to total antimony in the PET product and/or beverage stored in it. Antimony may also be used in plumbing
materials and fittings (particularly copper pipes with tin-antimony solder), that water or other ingredients used
in beverages, or raw beverage itself, may be piped through at some point in their processing . While we don’t
always know the exact source of antimony in bottled water, these uncertainties are not an excuse for
industry to engage in foot-dragging or inaction.
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Table 3-2. Antimony was Detected in All Tested Samples of PET -Bottled Beverages

BRAN R DRINKTYPE ARTIMONY IK ANTIMOKY IN PLASTIC
BEVERAGE BRAND BEVERAGE (PPE) BOTILE(PPM)
THE COCA-COLA COMPANY
CocaCola Soda Not tested
Diet Coke Soda 238
Honest Tea (w/ lemonade) Tea 255
Simply Lemonade Juice 0.96 <2.8
Powerade Fruit Punch Energy 0.88 Not tested
Dasani Water 0.17 265
PEPSICO, INC.
Gatorade Blue Raspberry Energy Not tested
Mountain Dew Soda <34
Diet Pepsi Soda 310
Pepsi Soda Mot tested
Tropicana Orange” Juice 0.56 Mot tested
Aquafina Water 0.19 289
KEURIG DR PEPPER INC.
Motts Apple Juice Juice 0.98 264
DrPepper 0.85 300
Tup Soda 0.82 <4.7
Diet Dr Pepper Soda 0.79 296
Snapple Peach tea Tea 0.50 216
NESTLE S.A.
Perrier Water _ Not tested
OCEAN SPRAY CRANBERRIES, INC.
QOcean Spray 100% Juice Juice 0.46 309
CAMPBELL SOUP COMPANY
Ve Juice 321

* Recently sold to PAL Partners

Walues highlighted in darker orange text indic, it in ges that exceed California‘s Public Health Goal of 1 part per billion

(ppbl of antimony in drinking water, Values highlighted in lighter orange text indicate concentrations that exceed Defend Our Health's recommendation
of no more than .25 ppb of antimony in drinking water. The antimony concentration in the plastic bottle is reported in parts per million (ppm]. A value
with a “less than” sign (<) indicates that antimony was not detected above the specified detection limit,
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Antimony has been frequently reported in beverages and food packed in plastic

Peer-reviewed studies also document the migration of antimony from bottled beverages. Laboratory-based
research on commercially available beverages and food and experiments using food and beverage simulants

d rate that anti y mig into many commeon products under conditions of typical use, at
amounts that exceed recommended levels. In these studies, PET bottled beverages showed antimeny levels
that frequently exceeded Defend our Health's recommendation for safer drinking water, and also exceeded
California’s Public Health Geal for antimony in drinking water (see Appendix 2). Studies also show a strong
correlation between antimony migration and temperature (Fig. 3-1), 2 moderate correlation between antimony
migration and acidity, and greater migration in bottled water exposed to UV radiation and sunlight **'. Research
also demonstrates a positive correlation between increasing antimony concentration in bottled beverages with
lenger storage time 2,

Figure 3-1. Antimony Mig; with Temp in Bottled ag
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Data sources: Westerhoff et al. 2008 % Cheng et al. 2010 2" Chapa-Martinez et al. 2016 21, Each point represents ane sample tested.

PET is also used as ready-to-eat meal packaging and oven bags. PET packaging is often labeled as “microwave
save” or “oven safe”, and microwave meals in PET trays are popular for their convenience. However, past studies
41T have found that even before heating, most PET-packaged food products contained high levels of antimony,
possibly because containers were filled with hot prepared food during production, which may promote leaching
from the plastic to food 2. Antimony concentrations in foods increase further when these products are
microwaved or cocked in the oven inside their PET packaging according to packaging directions 2%,

Detailed summaries of peer reviewed findings of antimony migration from beverage and food can be found in

Appendix 2.

« Previous Froblem Plastic: How Polyester and PET Plastic Can be Unsafe, Unjust, and Unsustainable Materials | PAGE 35 Next »



163

1. Antimony Exposure from all Sources Threatens Children’s Health

Children are exposed to multiple sources of antimony from its use as a plastic additive, including its commeon use
with flame retardant chemicals, including in PET and polyester. In addition to exposure from food and beverages,
antimeny may be ingested from house dust and from the mouthing of polyester-based toys and clothing. This
aggregate exposure to antimony by children appears to exceed the maximum daily dose established by the State
of California to protect against chronic organ toxicity.

Antimony is present in many children’s products that have components made of PET
plastic and polyester fiber

Water bottles are not the only plastic products from which antimony migrates. Antimony is also found in many
children's PET and polyester clothes and toys. Just as with bottles, antimony can escape other products made
of PET resin or polyester fiber, and antimony can then be directly ingested when infants and toddlers mouth,
suck, or chew these products *, Polyester textiles are commanly found in children’s clothing. Polyester is

also commonly used in the outer fabric and soft fills in cuddly toys. PET and other plastic components of hard
plastic toys, electronic toys’ casings, and costumes and accessories may contain antimony associated with fire
retardants. Antimony and PET microplastics containing antimony also accumulate in household dust %, which
young children can then ingest from regular hand-to-mouth activity 7.

Results of testing by Washington's Department of Ecology, and independent car seat testing by the Ecology
Center, show that antimony is present in nearly all tested children's products with PET or other plastic
compenents (Figure 3-2).

Fig 3-2 - Antimony is present in most children’s products with PET or other plastic components
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All results of children's products companent testing (except car seats) from Washington's Department of Ecology 22,
downloaded May 12th, 2022. Data on car seats from Ecology Center (2022) 2,

Qut of 476 product components tested, all but 15 (all car seat components) had detectable levels of antimony.
Electronics and battery powered products had the highest levels (median = 2050 ppm, maximum = 45200 ppm),
likely from use of antimony with flame retardants in casings. Products that might be mouthed by babies (soft toys,
baby bottle components and pacifiers) had lower but detectable antimony levels. Antimony in children’s products
contribute to antimony exposure in children.
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BOX 3: Endocrine disruptors are found in PET products

that PETis a
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Young children are more exposed to antimony from all sources than adults

Large scale studies of human health indicate the disproportionate burden of antimony exposure on young
children. The National Report on Human Exposure to Envirenmental Chemicals (2022) * summarizes data on
antimeny in the US population based on National Health and Nutrition Examination Survey (NHANES) responses
and health examinations. This data includes tests for antimeny in urine, which is an indicator of how much
participants are exposed to antimony through different pathways. Higher levels indicate higher exposure, and can
help reveal disparities in exposure for different demographic groups (Figure 3-3).

This National Biomenitoring Program report finds that, compared to teens and adults, children aged 3-5 years
and 6-11 years show significantly higher levels of urinary antimony.

Figure 3-3. Children are More Exposed

to Antimony than Adults
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Children's daily exposure to antimony from all
sources far exceeds acceptable health limits. (See

Table 3-3).

Based on the sources listed in Table 3-3, we estimate
that the average child is exposed to upwards of 207
nanograms of antimony per kilogram of body weight
per day. Compared to the estimated exposure for
adults, an average child is exposed to over 2.5 times
more antimony per kilogram of body weight per day
than an average adult.

Based on our analysis, children’s total exposure

to antimony exceeds the daily dose adopted by

state and federal environmental health agencies to
protect against adverse health effects. Children in
the highest exposure group are exposed to at least
six times the Acceptable Daily Dose for antimony
established by California’s Office of Environmental
Health Hazard Assessment. Even compared with

the less protective reference dose used by the US
EPA, a highly exposed child is exposed to 1.75 times
the federal daily limit for antimony. This is without
accounting for inhalation of antimony through indoor
air, absorption through skin during dermal contact
with surfaces treated with antimony-enhanced flame
retardants, and inhalation of tobacco smoke, all of
which contribute to total antimony intake and likely
make children's exposure even higher.
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Table 2-3. Total Daily Exposure of Children to Antimony Exceeds Safety Limits

Exposures reported below for plastic bottles, drinking water, food, and upholstered furniture are estimates

for adult exposures from authoritative sources. Note that on a per unit body weight basis, children drink more
fluids, eat more food, breathe more air, and have a greater skin surface area than adults . Therefore, the values
reported below are likely to be underestimates for children’s exposure,

EXPOSURE EXPOSURE DAILY EXPOSURE
PATHWAY SOURCE (IN NG/KG/D) NOTES

TYPICAL  HIGH
. Based on migration into bottled water before and after six
PET Plastic 12 29 months of storage . Greater migration likely from plastic-
Bottles bottled soda and juices due to lower pH {higher acidity).
Drinking , May be higher from antimony leaching from plumbing
Water : 24 materials and fittin g5, including tin solder %,
Based on a well-balanced diet. May be higher from
INGESTION  Food 62 80 migration from heated PET plastic food trays .
Children who suck or chew on cuddly toys, blankets, and
Polyester ? apg  other polyester or PET plastic items, extract antimony in
Cuddly Toys their saliva, and/or ingest polyester particles or fibers.
About 100 milligrams per day of dust are ingested by
House Dust 133 500  children’s frequent hand-to-mouth activity . Sources
include antimony used with flame retardants in plastics.
EstimAmd c_hlld exposure =207 41
from ingestion only
Antimony can escape from pelyester clothing during skin
PO[Y‘?Ste' ? 7 contact with perspiration *. Sleeping with cuddly toys may
Fabric also cause antimony exposure from skin contact.
DERMAL
Upholstered ) Skin contact with textiles with antimony trioxide added to
Furniture : 1,500 enhance effect of flame retardant chemicals.
House Dust 5 21 Assumes that a child aged 1 to <2 years old inhales eight
INHALATION meters cubed of air per day of air .
Outdoor Air 7 21
Estimated child exposure >212 2,383
from all sources
California Acceptable Daily Dose (ADD) of antimony for its Public
Daily EPA,OEHHA: 130 Health Goal for Antimony in Drinking Water (2016)
Linr'lit ° Unites States Reference dose (RfD) for antimony adopted by U.S.
EPA, IRIS: g0 Environmental Protection Agency, IRIS (1987) *
Source: Unless otherwise noted, all values are based on the Ei P LI Risk Report: Trinxide (2008} u.

risk assessment developed for Europe by the Swedish Chemical Inspectorate. See pp. 362-384. Daily exposure values are expressed as nanograms of
antimony per kilagram of bodyweight per day. About half the population is exposed at the “Typical” exposure level, “High” exposure represents a
reasonable worst-case scenario for each source. Additional exposure not included above occurs during breastfeeding.
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2. Unjust Exposure to Antimony from Plastics Contributes to Environmental
Racism

Workers often face much higher levels of chemical exposure than the general population. And worker health
studies are often the first to reveal the adverse effects of chemical substances in human populations (See
Appendix 4). Disproportionate exposure to chemicals on the job is one type of environmental injustice, which is
exacerbated for workers of color .

Latinx workers made up more than 90% of a large workforce at a large antimony smelter in Laredo, TX, where raw
ore was transformed into antimony trioxide and other compounds. A well-conducted occupational health study *
found a nearly 40% higher death rate from lung cancer amoeng these workers compared to the general Latinx
population. The study alse found that the lung cancer death rate increased with years of employment.

Racial disparities in antimony exposure also affect the general American population. Antimony exposure is
disproportionately higher in Hispanic and Black communities than among the white population. Nationally,
Hispanic participants in the national biomonitering program have higher urinary antimony levels compared
to white or Asian participants (Fig 3-4). Hispanic community members with the highest exposure (at the 95th
percentile level) had statistically significantly higher levels of antimeny in urine - over 1.5 times more urinary
antimeny than white participants.

Biomenitoring data integrate exposure from all sources without revealing the relative contribution of each source
or the cause of any resulting racial disparities. However, the existence of racial disparities in exposure points
toward systemic racism ¥, Further investigation is needed to determine the factors that contribute to the greatest
racial disparities in antimony exposure. Hypotheses to test include greater contact with flame-retarded plastics,
polyester fabric, or plastic packaged food and beverages, among people of color.

Figure 3-4. Among the Most Highly Exposed b
Americans, Antimony Hazards Fall Heaviest —4— All Hispanic
on Hispanic and Black People wo | Blackinon-Hispanic)
~#—White (non-Hispanic)
Creatinine-corrected urinary antimony 250
concentration, from the National Report on Human %
Exposure to Environmental Chemicals (2022) <
E‘zou
E
E
EISU
-
=
H

50 60 70 a0 90 100

*Note that the NHANES survey indudes questions on self-identified race ethnicity categories. Wh
cormventions for race and ethnicity categories, Survey definitions can be found at hitps:/wawn.c

ssing NHANES data, we follow NHANES
ichs/Nryfs/Y_DEMO.him
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3. Potentially Safer Alternatives to Antimony Catalysts are Widely Available,
Effective, and Affordable

Eliminating unnecessary uses of plastics and substituting with safer materials is the best way to prevent
environmental release and exposure to all plastic-related chemicals. For continuing uses of PET plastic resin and
polyester fiber, an alternatives assessment can reveal whether existing processing aids such as antimony can be
replaced with safer substitutes.

Antimony trioxide ins the domi polymerization catalyst used to manufacture polyethylene terephthalate
(PET) plastic for beverage bottles, other packaging, and polyester fiber for clothing and other textile applications *.
However, given the growing concerns about the hazards and scarcity of antimony #, the market has begun to shift
to alternative catalysts.

We conducted an alternatives assessment for PET catalysts based on readily available information (see Appendix

5). The results are summarized in Table 3-4, which shows that potentially safer alternatives to antimony are
functionally equivalent, commercially available, and comparably affordable.

Table 3-4. Comparison of Alternative PET Catalysts to Antimony Compounds

CATALYST COMPOUNDS SAFER EFFECTIVE AVAILABLE cosT
Qrgano-aluminum salt MAYBE YES YES LOWER
Germanium oxide YES YES YES
Titanium alkoxide complex YES YES YES
Dibutyltin oxide ﬁ ? YES
Enzyme (biobased) YES YES? 7

Quastion marks indic data to make a definit lusion,

For a detailed comparison of known PET catalysts, see Appentix 5.

This conclusion is supported by other evidence. Sustainability researchers have determined that the use of
antimeny as a PET polymerization catalyst is 100% substitutable *. Germanium oxide is already widely as used
a catalyst to produce PET for plastic bottles in Japan ’. Suntary sells plastic-bottled beverages made from PET
plastic catalyzed with an alumi based catalyst developed by Toyobo . A substantial portion of polyester
preduction in Asia has switched to antimony alternatives . Prominent textile manufacturers, including Herman
Miller now advertise that their products are made of antimony-free polyester .

Qur testing results provide preliminary evidence to suggest that some PET plastic manufacturers may have
already begun transitioning to non-antimony catalysts for use in plastic bottles sold in the US. In our laboratory
analysis, antimony was not detected in three out of sixteen plastic bottle samples tested using XRF (with a
detection limit of 3 to 5 parts per million). XRF did not detect titanium or aluminum in these samples, but results
of the more sensitive ICP-MS suggest that three of those antimony-free plastic bottles may have the three highest
titanium concentrations in the plastic (Mountain Dew, Simply Lemonade, and 7-up), and two of them may have
the highest results for alumi (Simply L de and 7-up) *. Both titanium- and aluminum-based PET
polymerization catalyst systems are now commercially available and may have been used in the preduction of
PET used in these bottles.
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4. Conclusion

PET and polyester manufacturers, and the companies that
use their products, can act immediately to reduce harm
from PET catalyzed by antimony. The health impacts of
antimony are clearly established, and these negative effects
are disproportionately borne by small children and people
of color. | diate action Is y and possible, by
transitioning to safe catalysts.

Replacing antimony catalysts in PET facture is a crucial
step to reduce the harms pased by PET plastics. But it's just
the beginning. Hundreds of additives, processing aids, and
chemical byproducts in plastics remain understudied, and
their continued use poses health hazards that we've barely

begun to understand.

Detoxifying the chemicals used to make plastic productsisa
small but immediately actionable step. The ultimate solution
to preventing all harm from PET plastic and polyester require
that its use be phased down and out in favor of truly safer,
just, and sustainable materials as determined across their
entire lifecycles.
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CHAPTER 4

Conclusions and Recommendations

The negative impacts of polyethylene terephthalate (PET), used to make plastic bottles and packaging, and polyester
fiber for clothing and textiles, justify action to reduce its harm,

Based on this report’s analysis, we conclude that PET plastic resin and polyester fiber is:

Unsafe - because of its many toxic additives and the hazardous chemicals used in the manufacturing process, and the
resulting aggregate and cumulative impacts from human exposure and environmental releases during production,
consumer use, and disposal;

Unjust - due to elevated population-wide exposure of children and people of color to antimony - a common PET plastic
additive, higher hazards faced by chemical workers, and the location of many chemical plants that supply PET production
near communities of color and low-income residents who are already heavily over-burdened by industrial pollution;

Unsustainable - because PET plastic manufacturing relies on non-renewable fossil resources (oil and gas) and on
extremely scarce minerals such as antimony; production and disposal of PET and polyester emits greenhouse gases that
are fueling the climate crisis.

The continued expansion of the petrochemical plastics industry will worsen its impacts.

To reverse these trends, plastic pollution should be reduced at the source by eliminating unnecessary uses of plastics and
substituting others with safer materials and more sustainable solutions. Rather than working backwards to reduce plastic
waste by recycling mere, as many in industry wish, the most preventative solutions should be pursued aggressively first.
Due to all its inherent limits, recycling should be the option of last resort.

The Preferred Hierarchy for Safe, Just, and Sustainable Solutions to Plastic Pollution

1, Eliminate unnecessary uses, such as through reusable and refillable packaging

2. Substitute with safer more sustainable materials, such as with natural fibers

3. Convert durable and semi-durable uses to renewable carbon, preferably derived from
bly harvested bi such as agricultural waste and forestry residues

4. Increase recycling of plastic bottles and polyester clothing, and avoid down-cycling

5. Prevent open burning and the discard of plastic waste to our land and waters

6. Halt incineration and avoid landfilling of plastic waste - zero waste remains the goal

The problems created by PET (and other petrochemical plastics) cannot be solved overnight. A comprehensive road map
is needed on how to make the transition to safer, more just and sustainable materials to meet society's needs for goods
and services.

Although such a detailed plan is beyond the scope of this report, a broad outline of the necessary actions and timeline to
reduce the harm has already emerged. And many of the following actions have been endorsed by leading scientists and
corporate market leaders.
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The solutions to the problems of PET plastic and polyester are intertwined. Parallel actions should be pursued
that phase down the use of fossil carbon and toxic chemicals, while simultaneously increasing recycled content
and the use of renewable carbon. Radical transparency in infoermation must be made available in all supply chains
and will help drive down demand for petrochemical plastics. The goal is that all solutions should be non-taxic,

climate-friendly, and environmentally just.

1. By 2040, the use of virgin fossil PET plastic and
polyester should be largely phased out ..

5. By 2025, meet the industry’s Recycled Polyester
Challenge to increase the recycled content of

poly to 45% (on the path toward achieving a

Except for truly essential uses for which there's no
reasonable alternative, petrochemical plastics such
as PET should be eliminated or safely substituted.
Any residual use of PET plastic should be based on
100% recycled content or 100% renewable carbon
sources.

2. By 2030, replace 50% of PET bottles and
packaging with reusable and refillable systems %,

90% share by 2030) %,

The emerging reuse economy should be robust,
universally accessible, and rely on sustainable
materials that are free from toxic hazards and
injustice.

3. By 2030, substitute 50% of virgin polyester with
recycled clothing or natural fibers %,

Recycling must be considered an interim step on the
path to true sustainability, rather than a means of
perpetuating continued reliance on fossil carbon and
toxic additives. Down-cycling to inferior-quality, one-
time uses —the current dominant practice - should
end.

6. By 2025, meet the industry pledge to eliminate
unnecessary and problematic plastic materials
(e.g. opaque or pigmented PET plastic bottles, and
PETG in rigid packaging 7).

Downcycling of plastic bottles into lower quality
polyester cannot be sustained. For circularity,
clothing must be recycled into clothing. Recycling
alone cannot reduce the fashion industry’s carbon
footprint enough to meet climate goals. Production
of synthetic fibers must be reduced.

4. By 2030, replace 50% of PET with 100% non-
toxic biobased PET * or bioplastics such as PEF*.

Starting with renewable raw materials, rather than
oil or gas, dramatically reduces the carbon footprint
of plastics. Preference must be given to second-
generation feedstocks, such as agricultural waste
and forestry residues, which have greater climate
benefits.

Both items impede the quality and efficacy of
recycling, according to the U.S. Plastics Pact. Darkly-
colored PET bottles reduce the clarity and value of
the recycled plastic. PETG, which is glycol-modified
PET, acts differently than pure PET, impairing
effective recycling.

7. By 2025, assess the hazards of all chemical
substances used or produced to make PET &,

Conduct hazard assessments using the GreenScreen®
for Safer Chemicals (or its equivalent) to score

all chemicals used and/or produced across the
manufacturing lifecycle of all PET. Act to fill any

data gaps that prevent a hazard ranking from being
determined by this time.
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8. By 2024, eliminate chemicals of high concern
as PET plastic additives & processing aids.
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9. By 2023, end all use of antimony and cobalt
compounds in PET plastic and polyester.

Any substances scored as Benchmark 1 by
reen® (or an equi hazard
method), or that appears on authoritative lists based

These chemicals of high concern are not needed to
make PET plastic. Safer alternatives te antimony ¥
and cobalt compounds are available, effective and

Aahl,

on similar hazards, should be avoided. Brand

and PET manufacturers should know and choose
safer chemistry when it comes to the many additives
and processing aids available for PET.

ff . Antimony-free polymerization catalysts
for PET are based on titanium, germanium or
aluminum. Alternative blue toners or other strategies
can achieve clear plastic without cobalt additives.

All those with agency to act should implement the above
recommendations, including:

= Brand owners with market pull, such as major beverage and clothing companies

« Market leaders whose sustainability innovation drives a compe

ve race to the top

« Local and state policy makers whose leadership often drives national policy actions

* The United Nations, poised to develop a global treaty to prevent plastic pollution

+ The United States federal government, following the lead of the all pace-setters

« Organized consumer demand to drive corporate change and government policy

ime to rethink PET and p

io off the table.
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Appendix 1. Antimony Toxicology

Exposure to antimony and its compounds can increase your risk of chronic
disease

Authoritative government agencies have concluded that daily exposure to small amounts of antimony and some
antimony compounds can pose serious health risks over one’s lifetime. California’s Office of Environmental
Health Hazard Assessment lists antimony trioxide as a carcinogen ', The Department of Health and Human
Services (HHS) lists antimony trioxide as “reasonably anticipated to be a human carcinogen” *. Similarly,
the International Agency for Research on Cancer (IARC) has concluded that antimony trioxide is “probabl
carcinogenic to humans” %,

Y

Antimony has been known to adversely affect health for decades based on laboratory studies. Schroeder et al.
(1970) * found evidence that antimony expasure led to early death, increases in blood sugar levels (a risk factor
for diabetes), and changes in cholesterol levels (a risk factor for heart disease). Poon et al. (1998) * found evidence
of changes in liver tissue that could lead to liver disease. The study also found histopathological changes to the
thyroid, and elevated levels of antimony in the spleen even after a recovery period.

Antimony has also been shown to slow fetal and infant growth in test animals. A study by Miranda et al. (2006) ©
reported interference in fetal development and growth, reduced fetal weight gain, and variations in skeletal

and soft tissue development in rats due to antimony exposure. Unpublished data from the chemical industry,
submitted to Health Canada (2020} ' found that antimony (in the form of sodium antimonate) can cause delays in
fetal skeletal development.

Presumed safety thresholds for maximum daily exposure to antimeny (from all sources) have been derived from
toxicity studies assessed by the State of California, the United States, and other governmental jurisdictions. While
these thresholds are intended to protect public health, they may fall short of their goals [See Appendix 3: U.S.
drinking water standards).
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Table Al-1. Daily Ingestion of Low Levels of Antimony May Threaten Human Health
The most authoritative maximum daily doses, with their agencies and studies, are highlighted in green below.

Hoakh Critical Toxlcology Studies Basks for Hazard Assessment and
: of Oral Expasure (Ingestion) Derivation of Acceptable Daily Dose
Maximum | gasis for Point of
wlm Daily Dose | prinking Researchers, Type, Species, HEALTH
(Report Date) s Water Antimany Compound Used to Derive Daily Limit | (Type of PO} w”
ve/kgfday | Limit? (/g day)
Schroeder et al. (1970)*
USEPA 035 Chronic oral toxicity Decreased lifespan a0
for 0.4] YES Rat Decreased blood sugar 1,000
IRIS (1985) * LOAEL
= RID tartrate | Altered levels
(APT)
CalEPA 0.14 140
) YES Poon et al, (1998) * ::methuml changes in 1,000
OEHHA (2016) ADD e v r BMOL,
Health Canada 0.20 yes tomicity Histopathological changes in 60 300
(2008) oI Rat thyroid NOAEL
. Potassium antimony tartrate
LS. DHHS, <6 2}
ATSDR (2019) WAL d (APT) Decreased blood sugar oA 100
N, WHO . Decreased body weight gain 6,000
(2003) 6 ES Data from Poon et al, (1998) * | Decreased food and water NOAEL 1,000
a5 re-il din a chemical | IMake
Industry review by Lynch et al.
womwn | 3 | wo | Rty | om0 |y
R
drug industry} educed food consumption NOAEL
Based on unpublished data of
chemical industry submitted
to ECHA as of Jan. 2017 - " 49,000
Health Canada Slight delay in fetal skeletal |
(202007 not derived NO —_— WOAEL not applied
Species not reported
Sodium antimonate
a Health endpeint basis for
sungawa (1581} % and | o ot reported
Hest et al. [1955) NOTE Uver iy wassggesed |
. Repeated dose toxicity [but by & 20% increase i liver weight 586, .
EU (2008) not derived NO ot systemic toxicity) s igeiicandly shevated ALF w0 gy not applied
ASAT levels, but rejected as not
Rt “adversa” based on abnence of
Antimany tricxide |ATO] histological change o chinical uigns.
! d of antimony towicity

* This Minimal Risk Level of & pg/kg/day was estabiished for an “Intermediate” fre
data to establish a Minimal Risk Level for “Chranie” |

) oral exposure, which wo

ency of

e 3 lwer v

exposure only, ATSDR sald there's insufficient
an the Intermediate &
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RfD Reference Dose, an estimate {with uncertainty spanning perbaps an order of magnitude} of a daily oral exposure to human populations
(including sensitive subgroups) that s likely to be without deleterious {non-carcinogenic) effects during a lifetime

ADD  Acceptable Daily Dose, an estimate of the maximum daily dose of a chemical from all sources (aggregate expusure) that can be consumed by
humans for an entire lifetime without adverse health effects

TOI Tolerable Daily Intake is the total intake by ingestion, to which it is believed that a person can be exposed daily over a lifetime without
deleterious effect, based on non-carcinogenic effects

MRL  Minimal Risk Level, an estimate of the daily human exposure to a hazardous substance that is fikely to be without appreciable risk of adverse
non-cancer health effects over a specified duration of exposure

LOAEL  Lowest Observed Adverse Effect Level is the lowest exposure at which there are biologically significant increases in frequency or severity of
adverse effects between the exposed population and its controt

BMOL, The benchmark dose (BMD} is defined as the dose that corresponds to a specific change in an adverse response compared to the response in
unexposed subjects. The benchmark dose tevel (BMDL} is the fower 95% confidance fimit. The BMDL10 is that level associated with a 10% extra
risk of adverse effect n the exposed test animals, as compared to the background levels of risk.

NOAEL No Observed Adverse EFfect Levet is the highest exposure at which there are no biologically significant increases in frequency or severity of
adverse effects between the exposed population and its cantrol

POD Point of Departure is the point on a toxicological experimental dose-respanse curve of fow or no effect

Uf Uncertainty Factors are applied to the POD to account for extrapolating across species and from subchronic to lifetime exposure, and for
vartations among humans in how chemicals are metaholized

Uncertainty Factor (UF) Applied OEHHA HC ATSDR WHO H EPA
interspecies extrapolation from 5
animals to humans 10 10 © e for rats 10

Variation in the human population

(intraspecies variation} 30 0 0 0 10 10
Extrapolating from subchronic to see note

chronic toxicity vio 3 above 10 5 -
Severe toxicity, with fetat toxicity : A | K . )

with maternal toxicity = 1
Point of departure. ICH = 1 for NOAEL when
difference with NOEL was not investigated and
the effects were nat considered “adverse” at - - N . 1 10
given dose. £PA = 10 because the effect fevel
‘was a LOAEL and no NOEL was established

Totat UF Applied 1,000 300 100 1,000 250 1,000

Nater OEHHA applied a UF of 30 for variation in the human population based on multiplying these two factors
together:

+ 10 for pharmacokinetics is applied due to concerns regarding variebitity in the human population refated to
absorption, distribution, tissue accumulation, excretion, and conversion of Sb(V) to Sb{zi}
*/10 for pharmacadynamics {¥10, the square root of 10 = 3,16}

OEHHA's application of an uncertainty factor of v10 for subchronic to lifetime exposure is based on the study's
duration of 8 to 12% of estimated lifetime. See guidelines (QEHHA 2008} .
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Appendix 2. Migration of Antimony from PET Plastic Bottles and Other
Products

Antimony in beverages

According to an industry survey conducted by the International Bottled Water Association, 37% of adults in the
US get their water mostly or entirely from bottled water - 21% say they mostly drink bettled water, and 16% say
they drink only bottled water) .. That is, over a third of Americans are relying on beverages bottled in plastic, most
of which are made of PET, to meet their water intake needs. These bottles are frequently stored improperly (such
as at high temperatures or exposed to sunlight), often for long periods, resulting in increased concentrations of
antimony in the beverage.

Temperature: Temperature increases migration of antimeny in PET bottled waters. For bottles stored at 104
degrees Fahrenheit for a minimum of one day, migration exceeds California’s Public Health goal of 1 ppb. Using
data aggregated from three peer-reviewed studies, we find that for every 10° Fincrease in temperature, migration
of antimeny increases by 0.24 ppb [Figure A2-1].

Why this matters: Temperatures of 104 degrees F and above are comman for cities in the US southwest; for
example the average high temperature in Las Vegas in July is 107°F, and is 104° F in August. Water bottles left

out under these conditions will on average have a concentration of 2.02 ppb, over deuble the California Public
Health Goal of 1 ppb. Temperatures inside a car on a hot day can exceed 200° F; at these temperatures, antimony
concentration is expected to average 5.3 ppb, over 5 times the CA public health goal. For the many in the US who
rely mostly or entirely on bottled beverages to meet their hydration needs, particularly in the Southwest, regularly
drinking PET bottled water left in these conditions is typical  and may result in chronic exposure to elevated
concentrations of antimony.

10
® Cooled or room temp. ®
® Heated

Antimony (ppb)

9
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6
5
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3
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i e e 1 S |
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o 50 100 150 200
Temperature (°F)

Data sources: Westerholf et al. 2008 £ Cheng et al. 2010 %; Chapa-Martinez et al. 2016, Each point represents one PET
bottled water sample. See sources for tasting methods used in each study,
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pH: At room temperature, acidic beverages including carbonated sodas {typically pH 4.5), citrus juices (pH 3.3-
4.2), and other juices show elevated concentrations of antimony compared to water in similar containers. The
storage time of acidic beverages in PET also affects migration: juice in expired bottles contained more Sb than
juice in unexpired ones °. Heating and pH also have a compounding effect: acidic beverages heated in PET showed
greater migration of total Sb4,5, and the total increase is mainly driven by inerganic Sb(lll), known to be the more
toxic of the two inorganic antimony species ® [Fig A2-2]

Why this matters: Carbonated beverages and juices bottled in PET are expected to have higher levels of antimony
than bottled water kept under similar conditions.

Fig A2-2. Antimony migration increases in more acidic beverages

25
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-
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L]
-* . ° 05
Report recommendation
[ ] Y
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8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 40 35 3.0 25
pH
Data sources: Westerhoff etal 2008 % Cheng ot al, 2010 Chapa-Martinez et al, 2016°. Each point represents one PET bottled
water sample. See sources for testing methods used in each study,
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UV exposure: Bottled water is likely to be exposed to ultraviolet (UV) light during regular. One study (Cheng et al.
2010) found that antimeny migration may triple or quadruple when exposed to UV irradiation for seven days. [Fig
A2-3]

Why this matters: Bottled water and sports beverages are popular for athletes and others who engage in outdoor
activities. Bottled water is also frequently stored in areas where it may be exposed to frequent UV radiation,
including in sunlit homes and ocutdoor storage areas.

Fig A2-3: Antimony migration inc with exp to UV radiation in bottled beverages
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Data sources: Westerhoff et al. 2008 #; Cheng et al. 2010, Each point represents one PET bottled water sample.
See sources for testing methods used in each study.

Storage time: Antimony migration alse increased with storage time. In a study evaluating migration based on
time from expiration date, Hansen and Pergantis (2006) found that every 10-day increase in storage increased
antimeny concentration in beverages by 0.02 ppb, on average.

Why this matters: Stores routinely sell products nearing their expiration dates at discounted rates, making
consumers trying to find more affordable products particularly vulnerable. Consumers often store bottled water
for weeks or months after purchase,
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Heating food in “microwave/oven safe” PET Fig A2-4. Heating food and b gesin PET
containers may expose c s to elevated iners, according to packaging instructions,

concentrations of antimony can expose ¢ s to el d concentrations
of antimony.

Haldiman et al. (2007) evaluated food products intended to

be heated in PET containers, including trays, oven bags, and 300
wrappers. In this study, all of the food items were packaged
in PET and also intended to be reheated in the packaging.
All products were tested straight out of the package, and
replicates were reheated according to package instructions
(either in the oven or microwave at the specified power/
temperature for the specified time) after which antimony
concentrations were evaluated. Results found that, even
before heating, most food products contained high levels of
antimony, possibly because containers were filled with hot
prepared food during production. Antimony concentration
in foods increase further when microwaved or cooked in
the oven. In particular, baking in PET resulted in antimony
concentrations as high as 241 ppb. [Fig A2-4] 100

250

200

150

Antimony (ppb)

Why it matters: Many PET products are labeled as
“microwave save” or “oven safe” ¢, and are a popular 50
choice for convenient meals.

Antimony can migrate out of some polyester textiles, l l
including clothes, cuddly toys (e.g. stuffed animals), other
childcare articles, and polyester (fleece) clothing, especially
when exposed to bodily fluids such as sweat ™. For more on Heating method
antimony in children's products including toys and clothing,

see Section 4 on children’s products in Chapter 3 of

this report. Sources: Haldiman et al. 2007 % Cheng et al, 2010 % Each point represents one PET
packaging sample. See sources for testing methods used in each study.

None Microwave Oven
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Appendix 3. Drinking Water Standards for Antimony

Our analysis suggests that current drinking water limits may not be sufficiently protective of public health due to
potentially faulty assumptions. Based on our analysis, a health protective standard for antimony in drinking water
should be 0.25 parts per billion (ppb).

US agencies, including the US EPA, and California’s OEHHA, determine acceptable concentrations of antimeny (or
any contaminant) in drinking water as:

Concentration = (ADD * RSC) / DWI

Where:

ADD = Acceptable Daily Dose * (Note that some agencies use Reference Dose (RD) ®instead of ADD)
RSC = Relative source contribution. This is the percentage of antimony that is assumed to come from water.
DWI = Daily water intake. This is the rate at which water is assumed to be consumed by an individual.

Table A3-1 [Antimony drinking water] shows drinking water limits calculated for different jurisdictions. Values
range from 18 ppb (WHQ) to 1 ppb (OEHHA); differing assumptions about antimony taxicity, how much water
contributes to total antimony consumption, and daily water intake, results in vastly different recommended
concentrations which may not be sufficiently protective of human health.

EPA's ADD value may be too high

Drawing primarily on the most recent and complete lab-based analysis of health impacts of antimony in drinking
water, California Environmental Protection Agency adopted an Acceptable Daily Dose (ADD) of 0.14 micrograms
(140 nanograms) of antimeny per kilogram of body weight per day. However, US EPA uses an earlier study * to
derive a value of 0.4 micrograms per kilogram of body weight per day as the RfD. This contributes to EPA’s less
health-protective maximum limit for antimony in drinking water.

RSC values overestimate drinking water contribution to total antimony

Both EPA and OEHHA assumed that 40% of one's exposure to antimony comes from drinking water. That percent
is known as a “relative source contribution (RSC)". If other sources of antimony exposure are added up and
account for mare than the remaining 60% of tatal exposure, then the RSC for drinking water is pegged too high.
The World Health Organization (WHQ), for ple, assumes that only 10% of antimony exposure comes fram
drinking water.

Applying a more protective RSC of 10%, the California and U.S. drinking water limits should be one-fourth their
current value, or 0.25 ppb and 1.5 ppb, respectively. Our review supports this more protective approach on
drinking water, given other significant sources of antimeny ingestion from food, beverages, house dust and
products, especially for young children,

An Acceptable Daily Dose is defined as “an estmarte of daily dose that can be by humans for an entire lifetime without
adverse health affects” (DEHHA 2016).

* A Reference Dose s defined as "an estimate {with uncertainty spanning perhaps an order of mag of a taify oral exp
papulation {inchuding sensitive subgroups) that is lkely to be without an appreciable risk of deleterious effects during a lifetime.” hitps:/www.epa,
g g st

Schroeder, H, A, Mitchener, M. and Nason, &P, {1570) Zirconium, niobium, antimony, vanadium and lead in rats: Kle term studies, The Journal of
Nutrition, 100, $3-68. hitps:fdei.org10.1093(jn/100.1.59
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Underestimated DWI values may be producing less-protective antimony standards

In setting its drinking water goal for antimony, OEHHA assumes that people drink almost twice as much water
as USEPA does, based on a robust data set on water cor ption rates for dif age groups *. USEPA
simplistically assumed that a 60-kilogram (132-pound) adult consumes 2 liters (slightly more than a half-gallon)
of water per day. If the OEHHA consumption rates were applied to federal standard-setting, the national MCL for
antimony would be reduced to about 3 ppb. Applying more realistic assumptions for both RSC and DWI would
reduce the federal standard to 0.8 ppb, less than the current California Public Health Goal.

Defend Our Health’s recommended standard

Based on OEHHA's ADD and DWI values, and WHO's RSC value, Defend Our Health recommends that antimeny in
drinking water should not exceed 0.25 ppb.

ADD RSC. o
Governmant Apency (Action Date} Acceptabile daily Water relative
of Umit dase source gt
i figiday contsibution gy
United States EPA [1550)
.4

Maximum Contaminant Level * 9 4% 0z eppb
California EPA, OEHHA (2016) *

armia (2016) 014 20% 0.053* 1ppb
Public Health Goal
Defend Our Health recommended .

sard 0.14 10% 0.053 0.25 ppb
Health Canada (2008) *

. . ; o oz ? 0.021 4ppb
World Health Organization (2003) * ¢ 0% s o
Guideline Value value) PEY
European Commission (rev, 2020) °
Quality standard - Water intended for L3 ? ? 10 ppb
human consumption
People’s Republic of China (2006)

? ? ?
Standard for Drinking Water Quality * Sppb
Japan Ministry of Health, ubo’ur and ? ? 2 15 ppb
Welfare (2003) - Target Value
[ Parts per billion, a concentration equal to micregrams of chemical per liter of water (pg/L}
Liters of water consumed per kilogram of body weight per day
' Chemical exposure metric expressed as micrograms of chemical per kilagram of bodyweight per day

U.5. Department of Agriculture’s Continuing Survey of Food Intake of Individuals 1994-1996, 1598 dataset, cited by OEHHA
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Endnotes

The Relative Source Contribution (RSC)is the percent of the maximum daily dose assumed to be contributed by drinking water. Alower RSC results in a lower, more
protective drinking water standard since fess of the total expasure may be contributed by that one source.

2. AMaximumn Contaminant Level {MCL} is an enforceable drinking water standard based on technelogical and economic feasibility, From: U.S. Environmental Protection
Agency (EPA), (1990) Drinking Water Criteria Document for Antimony.

3. APublic Health Goal {(PHG) is a limit on a chemical in drinking water that’s based solely on scientific and public health considerations without regard to economic cost
considerations. California’s enforceable maximum contaminant level for antimony remains at 6 ppb. From: Office of £ Health Hazard (OEHHA}
California Environmental Protection Agency {CalEPA). {2016) Public Health Goal for Antimony in Drinking Water.
hteps:ff a i Jchem imonyp 16.pdf,

4, Thisis a time-weighted average over 3 lifetime based on 3 nationwide survey of food and beverage intake for approximately 20,000 individuals of different age
groups. From: United States Department of Agriculture {USDA}. The Continuing Survey of Food Intakes by Individuals and the Diet and Health Knowledge Survey, 1994-96.

. da.0vh ilte-md ifle-h i hec hegroup/docs/csfit-1994-1996-1998-ang-dhks-1994-1

5. Healfth Canada’s set its final Maximum Acceptable Concentration at the practical quantitation limit {PQL} of 6 ppb because the calculated level of 4 ppb was fower than
the PQL. From: Health Canada. (2008} Guidelines for Canadian Drinking Water Quatity.
fitkps:/fwww.canada.ci health d es/publicati y i o inking i idelh hnical-doct i html
https://doi.org/10.1021/ba-1987-0214.ch035

6. The World Health Organization (WHO} rounded up its final Guideline Value to 20 ppb, WHO derived this guideline value from a chemicat industry reinterpretation of the
same toxicity study that informed the drinking water limits adopted fater by both California and Canada.

7. The European Commission adopted a drinking water standard of 5 ppb for antimony in 1998. They revised it in 2020 in response to WHO. From Official Journal of the
European Union (2020 Divective {EU) 2020/2184 of the European Parliament and of the Council of 16 December 2020 on the guality of water intended for human
consumption (recast} {Text with EEA relevance). hitps:/feur-lex.europa.eu/legat-content/ ENJTXT/ Tuti=celex% 343202012184,

8. Peaple’s Republic of China (2006) Standard for Drinking Water Quality.
hittp:f/tradechina.dairyaustralia.com.aufwp-content/uploads/ 5749-2 for-Drinking Quatity.pdf

9. Wakayama, H. Revislon of Drinking Water Quality Standards in Japan. http:/fwww.nifim.go.jpflab/beg/siryou/tnn/tan0264pdffks0264011. pdf
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Appendix 4. Antimony Hazards to Workers

Some workers face significant health risks from antimony exposure

Workers all along the antimony supply chain face health risks from lung damage and lung cancer due to
inhalation of dust . This includes workers at antimony smelters, and those handling antimony-based powder for
use as a catalyst for PET production, as a flame retardant to produce plastics, rubber and treated textiles; and
from formulating pigments, paints, coatings and ceramics; and from the production and secondary smelting of
lead-acid batteries and lead alloys ',

Today, most antimony smelting and refining occurs in China. United States Antimeny Corporation (USAC)
operates the only two antimony smelters in North America. One is located 15 miles west of Thompson Falls,
Montana in the U.5,, and the other in Estacién Madero in Coahuila, Mexico . USAC also extracts antimony ores at
several mine sites in Mexico % Studies have shown that workers exposed to antimony can experience occupational
disease that kills or harms them and threatens their children’s health (Table A4-1). At a former antimaony smelter
in Laredo, Texas *, once the largest in the world, the mostly Latinx workforce died of lung cancer at a 40% higher
rate than the general Spanish-surnamed population, and at three times the rate among workers employed longer
than ten years %,

Table A4-1. Antimony Exposure Can Seriously Harm the Health of Workers and Their Children

Workplace Health Effect. # Workers Severity Source
Grinding  Heart complications 125 & of 125 [5.4%) workers affected by Brieger et
;:::nn Alt j ele rdiograms exposure that lasted up to two years al. [1954)
. Sudden death
Ulcers 111 6.3% rate vs. 1.5% among 3,912 control
workers; Odds Ratio [OR) of 4.2
Antimony Lung cancer 1,014 men  Standard Mortality Ratio of 1.39 {lung) Schnorr et
sl Liver cancer (91.5% Latina]  SMR of 2.99 for Latinx workers al. [1995)
Taxas, USA emplayed > 10 years
Biliary cancer as,
Gall-bladder cancer
Menstrual disorders women  755%incidence rate; OR of 1.38 Bekaeva
Miscarriage 12.5% incidance rate; OR of 3.05 (1967}
Low birth weight their Significant at 1-year of age
Breastfeeding exposure infants 3.3 ppm antimany In breast milk
Testile Back-  Oxidative DNA damage 23 Significant difference in FPG comet Cavallo et
Coating enzryme-madified bloassay al, [2002)
2.3 times higher exposure in affected
froup than control

“Standardized Mortality Ratio (SMR} is a ratio between the observed number of deaths in a study population and the number of deaths that would be
expected, based on the age- and sex-specific rates in a standard population and the population size of the study population by the Same agefsex groups.
1f the ratio of observed:expected deaths is graater than 1,0, thees is said to be “excess deaths” in the study population.” Source: New Mexico's Health
ator Dats & Statistics. Accessed June 7, 2022, hittps:fibis health.state nm.us/resource/ SMR_ISR. heml

“An odds ratio (DR is a measure of association between an exposure and an outcome. The OR reprasents the adds that an outcome will occur givena
particular expasure, compared to the odds of the sutcome occurring in the absence of that exposure. . The adds ratio can also be used (o determine
whether a particular exposure ks a risk factor for a particular outcome, and to compare the magnitude of various risk factors for that outcome. Ofs1
Exposure does not affect odds of outcome; DR>1 Exposure assaciated with higher odds of outcome; OR<1 Exposure associated with lower odds of
outcome.” From Saumilas, M. (2010} Explaining odds ratios. Journal of the Canadian Academy of Child and Adolescent Psychiatry, 15, 227-5.
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Endnotes
1. Swedish Chemicals Inspectorate. (2008) P Risk. Report: o Tricide.
europa T1a9-5b5¢-488h-9666-adc3al Scdfsh.
2. United States Antimony Corporation, (2019) 2018 Annual Report. butps:f parts.com|Comp i imary
3,

. Cuellar, H. (2015) Press Release: Rep. Cuellar Announces Remaoval of Antimony from Former Anzon Smelter Site Office Locations [Internet]. Accessed May 13, 2022,
Intps:ffcuellar house. govf f I 7

-

. Sehnorr, TM., Steenland, K., Thun, M. and Rinsky, R.A. (1955) Mortality in a cohort of antimony smelter workers. American Journal of Industrial Medicine, 27, 755-70,
ps:ffdoi.org/10.1002 ajim.

. Brieger, H., Semisch, CW., Stasney, ). and Platnek, D.A. (1954) Industrial antimony poisoning. Industrial Medicine and Surgery, 23, 521-3.
. Beliaeva, AP, (1967) The effect of antimeny on the generative function. Meditsina Truda | Promyshlennaya Ekslogiya, 11, 32-7.
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=

Cavall, D, lavicol, I, Setini, A., Marinaccio, A., Pemiconi, B., Carelli, G. et al. [, ) risk and g ki posed U
| and Molecular 40, 184-9. org/10.0002 em. 10102
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Appendix 5. Alternatives to Antimony as a PET Polymerization Catalyst

Antimeny trioxide is the dominant catalyst used to speed the final chemical reaction that produces polyethylene
terephthalate (PET) plastic for beverage bottles and other packaging, and polyester fiber for clothing and other
textile applications. (Other antimony compounds have also been used for this purpose, including antimony
acetate and antimony glycolate.) Due to growing concerns about antimony, the market is beginning to shift to
non-antimony catalyst systems for PET and polyester.

Henckens et al. (2016} * concluded that 100% of antimony use as a catalyst can be readily substituted. They argue
that case on sustainability grounds, citing the extreme scarcity of recoverable antimony ore relative to its high
demand, mostly as a plastics additive for use with flame retardant chemicals. They conclude that only about

25 years of extractable antimony ore is readily available at projected cc ption rates, compared to their
sustainability benchmark for the extraction rate of minerals, defined as providing at least 1,000 years of supply .

Based on a literature review using six comparative metrics, we conclude that safer alternatives to antimony as a
PET catalyst are commercially available, effective (i.e. functionally equivalent), and affordable. Although there are
some tradeoffs, these choices of catalysts for PET plastic and polyester production are preferable over antimony
trioxide or other antimony compounds:

+ Germanium oxide, has low toxicity, but the cost is higher and the element somewhat scarce;

+ Biobased enzymes or other organic (non-metal) biocatalysts may be the safest and most sustainable
solution but don’t appear to be commercially available yet for PET polymerization;

+ Titanium alkoxide complex, which appears more effective than antimeny, is safer for consumers
but may pose worker and fenceline community hazards during mining and refining;

+ Organo-aluminum salt, the cheapest solution, creates hazards during mining and refining and
may pose consumer hazards from migration from PET plastic; and

The table below [Table A5-1) summarizes the comparative benefits of the major PET catalyst systems that are in
commercial use now, or are desirable (in the case of enzymes).

Here's a brief description of the six metrics compared under five categories in the table header for each catalyst
alternative:

Safety - This measure is based on the inherent hazard properties of the element or compound reported in two
related ways:

+» Consumer Health profiles the catalyst hazard based on peossible daily exposure and chronic human toxicity. This
includes a consumer exposure scenario from migration of the catalyst or related metal compounds orions from
PET plastic or polyester items during use; and

« Lifecycle Health considers the hazards posed to workers during mining and refining of the metal ores. By
extension similar concerns may be experienced as fenceline impacts on people who live or work next to mining,
refining and related chemical manufacturing operation.
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Table A5-1. Comparison of Alternative PET Polymerization Catalysts

SAFER (HAZARDS)* | SUSTAINABLE | AVAILABLE | EFFECTIVE® | AFFORDABLE®
Catalyst compounds Consumer | Lifecycle Supply Commercially Amount 2021 Price per
Health Health Scarcity * Available Needed Pound (raw)
Antimany trioxide HIGH® | HIGH' | Extreme YES ~ 250 ppm $5.20
Organo-aluminum sait ® MAYBE" | HIGH' d YES Mot Sure 51.40
oxide SAFER' | SAFER" d YES ~25 ppm §349 - 5544
jum alkoxide dex' | SAFER™ | HIGH" Abund YES ~ 10 ppm 55.31
Dibutyltin oxide HIGH * HIGH * Mod YES Not Sure $15-516
Enzyme || b SAFER SAFER Unk NO? Not Sure High?
Color coing: RED GREEN = More bile; YELLOW= ar Question marks indicate

relatively high degree of uncertainty. “ppm” = parts per millian in PET plastic. Ssurces are cited in the footnotes.

*This hazard is informed by the * score for each elerment and/or its compounds, obtamad from the Pharos* database, and
further from information obtained from U.S. EPA's CompTox Chemicals Dashboard '
* Reviews of the relative of PET catalysts inchude: antimany triceide and gmnanlumdnume [Thigbe 2007 1], organc-

aluminum salt (Nakajima et al. 2006, Toyobo 201?‘! titanium alkowide comptax (Schoennagel & Cooper 2016 ¥, Catalytic Technologles Ltd, ) and
dibutyltin owide [Davies 2010 4},

“USGS Mineral Commodity Summaries (2622) %, Prices reported for various forms of the metals in various markets provide a refative gauge of the cost of
the raw material rather than the actual cost of the specific compound or catalyst product.

“The Eurcpean Chemical Society (2021} % and Henckens etal. (2004} ¢ are in general agreement on the relative scarcity of these elements except for
germanium, EuChems says that the supply of germanium faces a "serious threat in the next 100 years,” while Henckens says that its availability is “not
scarce,” and its supply will Last mare than 1,000 years,

*The acceptable daily dose for chronic human expasure U ranges from 0,14 pg/kg/day (QEHHA 2096} * to 0.35 pg/kg fday (USEPA 1950) =,
Antimony trioxide is a G5 Benchmark | chemical and ks reasonably anticipated to Iri b Inhatati TP 2021)

"Workers face serious cancer risks from mining and refining of antimeny, whlchls ¥ tobealk gen f hal
acoording to NTP (2021] %, Saerens et al, (2019) ¥ and Schnorr et al, {1955) @ I to antimony is als ith chronic organ
toicity of the liver, heart and lungs, per QEHHA [2016) 14, ATSDR (2019) 1, and Cavallo et al 42002] Impactsf i mining are

documented by Balan et al, (2022} 2,

#& patent has been assigned (o Toyobo Co., Lid, for of an org, i saltof il for useas a PET
catalyst (Nakajima et al. 2006] *. Toyobo has ki @ a propriatary alumi Lt catalyst to Indorama 'a’untum Public Compw)' Ltd., the world's
largest PET producer (Tayaba 1017]

*The acceptabie daily dose for chronke human exposure to elemental aluminum ranges from 18 pg/kg/day [OEHHA 2001} to 1 mg/kg/week (comparably
expressed as 140 pg/kg day) (EFSA 2008) = to 1,000 pg/kg/day (ATSDR 2008) . Elemental aluminum is 4 65 Benchmark 1 chemical,

'"Dccupational asthma and other respiratory effects have bean well documented in aluminum smedter workers in reviews by Wesdock and Arnold {201

and OEHHA [2001) &,

I Mo lmit has b i an chronic by L tal germanium or dioxide. Thare is same evidence that germanium
does nat cause cancer (Gerber & Leonard 1957) &, le ‘uropm Chemicaks Aqtn:ylnlsun! kuy sum)'ﬂhal established a No Obsrr\'cd Adverse Effect
Level (NOAEL) of 30000 po/kg /day for developmental and reproductive toxicity of g based on subacs [ torats
However, high fn dnegs and ﬂlmry I has been linked to kidney fadlure, liver txcity, and
death [K,mh & Mapdwneynnlm 20?1“}

‘There is limited evidence of mild kidney effects in workers exposed to airbs effect on liver, blood, or

respiratory function were identified {Swennen 2000) 2.

'Catalytic Technologles, Ltd. has patented a method for producing an organo-titanium-based catalyst that's complesed with an alpha-hydroxy carbooylic
acid, such as citrc acid, for the manufacture of polyester, This substance is hghly purified and contains less then 0.1% ttanium diaxide, a chemical of
concern. In this comgles, the aoid chelates th the fermation of titanium diexide {Schoennagel & Cooper 2015) =,

= No limit has been established on chronic human exposure to elemental tiranium, ttanium dioxide or other ttanium compounds, However, ttanium
dicbde, which s commonly added to many food products as a white colorant, ts o longer considered safe for use as a direct food additive based on
concern about the effects of human ingestion of nanaparticles. which make up to 50% of the tranium dicdde (EFSA 2021) =

* For titankum tetrachloride, the primary chemical substance produced from titanium-bearing ore, the human expasure limit {inhalatien, chrenic toicity)
Is 1 py/m3fday for respiratory effects (ATSOR 1997, 2014), Titankum tetrachloride ks a building block [intermediate chemlml for the production of titanium
matal, titanium dicwide, and most tanium compounds. Titanhem dioxide is a possible 2000}

*No acceptable daily dose for chronic exposure to dibutyltin oxide has been established, Howeves, mnny organo-tin compounids are known of possible
G5 Banchmark 1 chemicals, incuding dibutyltin oxide. For an intermediate frequency of exposure (less than cheonic), ATSOR [2005) © set a Minimum Risk
Level of 300 pg/kg/day for inorganic tin, 5 pofkgday for dibutytn dichlorbde, and 0, Juqﬂuq.fday To tributyltin axide.

#Tin miners die from lung cancer and suffer from silicosts at higher rates than due to concurrent exp radioactive radon
and its decay products, arsenic and silica dust, and other pollutants (Fox et al. 1981 ¥, Xiang-Zhen et al, 1993 14, Chen et al. 1994 ). Occupational expeasure
1] nrgmlm(om«nﬂsn\ayhum the liver, kidneys, lungs and system at | {NIOSH 1975) =,

* ENZymes are c ash ladly praduce pl fine chemicals, and bulk chemicals (Abdelraheem et al.

2019) %, Enzymes are helng actively researched and for p in PET plastic %, a ¢ ecyding
strategy for managing plastic waste.
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bility - This considers the relative scarcity of supply of the mined element or metal ores relative
to projected global consumption. Henckens et al. (2014) proposed that mineral mining rates be considered
“sustainable” if the readily extractable rescurce will last at least 1,000 years based on projected average global
consumption rates 2. Reliance on scarce minerals contributes to conflict, economic injustice, and preventable
environmental impacts from mining.

Availability - This refers to the commercial availability of the catalyst system. If we identified one or more
major commercial vendors the sold the catalyst for PET polymerization, we concluded that the alternative was
available.

Effectiveness - This is a qualitative measure how effective and efficient the catalyst is in polymerizing PET plastic
and polyester. Systems that require lesser amounts of added catalyst for a functionally equivalent effect score
higher.

Affordability - For the metals, we reported the price per pound of metal reported by the USGS (2021) 3 in
its annual mineral survey. Although the reported form of the metal may be different than the final chemical
formulation of the catalyst system, it provides a good basis for comparing the underlying costs.

Note that affordability is in the eyes of the beholder. Catalyst systems amount to a small fraction of the total
cost of PET plastic or polyester, which in turn is a small fraction of the cost of a final product made from or
packaged with PET or polyester. Any cost increase to a final consumer is likely to be miniscule. But in industrial
manufacturing, where cost reduction pressures are high and fractions of a penny deemed important, the relative
costs may have a bearing on catalyst choice.

Note also that more efficient use of catalysts, reported under effectiveness, will tend to lower total costs since less
catalyst material is needed to produce the same amount of PET or polyester.

Conclusion

Safer alternatives to the use of antimony compounds as a PET {and polyester) polymerization catalyst are
effective, available, and affordable. The use of antimeny compounds should be immediately phased out due to
their human health hazards across their lifecycle and for sustainability reasons related to the relatively extreme
scarcity of this metalloid element.
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Abstract

Despite longstanding concerns about environmental injustice in Louisiana’s industrialized
communities, including the area known as Cancer Alley, there is a lack of environmental health
research in this state. This research gap has direct consequences for residents of industrialized
neighborhoods because state regulators have cited a lack of evidence for adverse health outcomes
when making industrial permitting decisions. We investigated how cancer incidence relates to
cancer risk from toxic air pollution, race, poverty, and occupation across Louisiana census tracts,
while controlling for parish-level smoking and obesity rates, using linear regression and Akaike
information criterion model selection. We used the most recent cancer data from the Louisiana
Tumor Registry (2008-2017), estimates of race, poverty, and occupation from the US Census
Bureau’s American Community Survey (2011-2015), and estimated cancer risk due to point
sources from the US Environmental Protection Agency’s 2005 National Air Toxics Assessment
(accounting for cancer latency). Because race and poverty were strongly correlated (r = 0.69,

P < 0.0001), we included them in separate, analogous models. Results indicated that higher
estimated cancer risk from air toxics was associated with higher cancer incidence through an
interaction with poverty or race. Further analysis revealed that the tracts with the highest (i.e. top
quartile) proportions of impoverished residents (or Black residents) were driving the association
between toxic air pollution and cancer incidence. These findings may be explained by
well-established disparities that result in greater exposure/susceptibility to air toxics in Black or
impoverished neighborhoods. Regardless, our analysis provides evidence of a statewide link
between cancer rates and carcinogenic air pollution in marginalized communities and suggests that
toxic air pollution is a contributing factor to Louisiana’s cancer burden. These findings are
consistent with the firsthand knowledge of Louisiana residents from predominantly Black,
impoverished, and industrialized neighborhoods who have long maintained that their

communities are overburdened with cancer.

1. Introduction

Residents of Cancer Alley and other industrialized
areas of Louisiana have long maintained that they
are disproportionately impacted by cancer and other
health problems from chronic expesure to industrial
pollution (e.g. [1—4]). Cancer Alley has been defined
as the ~130 mile, winding corridor along the Missis-
sippi River between Baton Rouge and New Orleans

® 2022 The Author(s). Published by I0P Publishing Lid

[4], where, according to the state emissions invent-
ory, more than 200 industrial facilities release signi-
ficant amounts (i.e. >5 tons per year) of harmful air
pollution [5]. Motably, this definition of Cancer Alley
(alternatively labeled the Industrial Corridor) does
not capture some of Louisiana’s most heavily indus-
trialized communities (e.g. Mossville [3]). In abso-
lute terms, more pounds of industrial toxic air pol-
lution are released annually in Louisiana than in any
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other state, based on 2019 data from the US Environ-
mental Protection Agency (EPA) [6]. These emissions
translate to a disproportionate burden of health risks
for Louisiana’s industrialized neighborhoods, Nearly
every census tract between Baton Rouge and New
Orleans ranks in the top 5% nationally for cancer risk
from toxic air pollution and in the top 10% for respir-
atory hazards [7]. Concerns about Louisiana’s pollu-
tion burden have been dismissed by state regulators
and politicians, who maintain that there is no evid-
ence of adverse health outcomes (e.g. [5]), or that life-
style choices play a larger role in the state’s cancer bur-
den (e.g. [9]). Such perspectives fail to consider the
lack of pollution-related research in Louisiana, or the
complex and interactive pathways through which dis-
crimination and inequities influence behaviors, toxic
exposures, and health outcomes [10].

‘While cancer risk from air toxics is uniformly high
across Louisiana’s Industrial Corrider by national
rankings, this burden is unevenly distributed among
neighborhoods. Recent estimates of pollution-related
cancer risk for census tracts from Baton Rouge to New
Orleans range from 24.8 per million (Tract 279.02,
Jefferson Parish) to 1505.1 per million (Tract 708,
St John the Baptist Parish), with Black and impov-
erished tracts being disproportionately impacted
[11-13]. (Louisiana parishes are equivalent to US
counties.) This disparity is part of a larger pat-
tern of inequities in pollution exposure across the
United States [14-21] and globally (reviewed in
[22]). In Louisiana, industrial facilities are often loc-
ated on former plantation sites, where the adja-
cent neighborhoods are predominantly Black (i.e.
African-American) and often include descendants
of the emancipated settlers who founded the com-
munity [23]. The pollution risks faced by these and
other Black communities are not simply products of
their lifestyles; Black Americans are exposed to an
estimated 56% more fine particulate (PM; ;) pollu-
tion compared to the amount that would be gen-
erated by their consumption of goods and services,
while White Americans benefit from 17% less expos-
ure relative to their consumption [24]. Compound-
ing this racial disparity, Black Americans do not
receive a proportionate share of the economic bene-
fits from industrial polluters, in terms of employment
opportunities [17].

In Louisiana and across the United States, the
most racially segregated neighborhoods tend to
experience the highest cancer risks from air toxics
[13, 16]. Racial residential segregation is considered
to play a major role in health disparities, includ-
ing those related to air toxics [25, 26). This form
of segregation is caused by structural mechanisms
of discrimination that result in political, economic,
legal, and social disparities [26, 27]. In turn, these
disparities result in a complex network of factors
in the built environment, social environment, and
individual sitvation that can increase exposure or

K A Terrelland G St Julien

susceptibility to pollution [26]. For example, the lack
of local grocery stores in the built environment and
food insecurity in the social environment can con-
tribute to poor nutrition in communities of color,
increasing susceptibility to diabetes or heart disease
[26]. These diseases can be triggered or worsened by
chronic exposure to particulate matter pollution [23],
which is consistently higher in communities of color
across the United States [19, 29]. Existing disparit-
ies in segregated communities can be worsened by
industrialization, for example, when grocery stores or
recreational centers are closed to make way for pet-
rochemical plants. In Louisiana, the dismantling of
built and social environments for industrial devel-
opment has led to the relocation of entire com-
munities (e.g. Diamond, LA), while members of other
communities (e.g. Mossville, LA) still seek equit-
able relocation [30]. Relocation can (theoretically)
reduce or circumvent toxic exposures and certain
other inequities in segregated communities; however,
buyout programs present their own challenges with
respect to distributive, procedural, and interactional
injustice [31].

From a public health perspective, regulatory
decisions related to air quality should be informed
by information about emissions, exposures, risks,
and corresponding health outcomes. The need for
such information in Leuisiana is particularly acute,
where hundreds of new pollution sources are per-
mitted each year [32] and where there is minimal
data about health outcomes associated with pollu-
tion exposure. Even when faced with strong evidence
of pollution disparities, Louisiana’s political leaders
and decision-makers may require evidence of dispar-
ate health owtcomes before taking corrective action
[33]. The few studies of health cutcomes from resid-
ential exp to envi 1 poll in Louisi-
ana have generally reported non-significant findings
(but see [34]). However, these studies were statist-
ically underpowered [35, 36] or lacked any quant-
itative measure of pollution exposure [37]. Des-
pite being cited as evidence against pollution-related
cancer disparities [8, 38], the annual reports from
Louisiana’s cancer registry do not quantify pollu-
tion exposure or control for confounding variables
in their statistical comparisons of “Industrial Cor-
ridor’ cancer rates (e.g. [39—41]). To address the lack
of empirical research about pollution-related health
outcomes in Louisiana, we evaluated cancer incid-
ence among Louisiana census tracts relative to estim-
ated cancer risk from air toxics, while accounting
for race, poverty, and certain health and occupa-
tional factors using publicly available data from state
and federal agencies. Our goals were to elucidate the
drivers of cancer rates in Louisiana and to determ-
ine whether the firsthand experiences of industrial-
ized communities, which indicate a disproportion-
ate burden of cancer, are evident in Tumor Registry
data.

2
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Cancer Incidence

Rates (2008-2017)
[]2889-3848

[ >384.8- 480.7

B -480.7-576.6

B -576.6-1868.8
B Data unavailable
Age-adjusted, per 100,000 population

Figure 1. Age-adjusted annual cancer incidence rates, averaged from 2008 to 2017, as reported by the LTR, Data breaks
correspond o quartiles, Inset depicts the Industrial Corridor from Baton Rouge to New Orleans, The Mississippi River and the

Pontchartrain Lake System are shown in blue,

2. Methods

2.1 Cancer incidence rates

We used 10 year average annual cancer rates for
all malignant tumors combined from the Louisiana
Tumer Registry (LTR)'s most recent annual report,
reflecting cases diagnosed from 2008 wo 2017 [42].
We did not examine individual cancer types because
these data are not published for most census tracts
in Louisiana due to the relatively small numbers
of cases [42]. Even for the most prevalent cancers
(i.e. lung and breast), the low case counts (typic-
ally 2-5 cases per year) result in unreliable cancer
rates, i.e. with extremely wide confidence intervals.
Thus, our analysis is limited to overall cancer incid-
ence, which is directly comparable to estimated can-
cer risk from air toxics. Notably, specific cancers
that are excluded from reporting are still included
in the overall cancer rate, which is available for 932
of 1148 census tracts in Louisiana (figure 1). These
rates are age adjusted by the LTR and presented per
100 000 population. For simplicity, we subsequently
refer to age-adjusted cancer incidence rates as ‘cancer
incidence’.

2.2, Pollution-related cancer risk

We used estimates of pollution-related cancer risk
from the EPA's 2005 National Air Toxics Assess-
ment {MATA}, which reflect toxicity-weighted pollu-
tion levels in 2005 (figure 2). Because EPA improves
its NATA methodology continually, the 2005 NATA
provided more a refined approach compared to

the previous NATAs (1996, 1999, and 2002), while
still allowing a reasonable time gap relative to the
2008-2017 cancer rate dataset to account for cancer
latency [43]. Additionally, in selecting the dataset, we
considered that changes in census tract boundaries
occur during each decennial census (e.g. 1990, 2000,
and 2010). To account for these changes, we excluded
significantly-changed census tracts from our analysis,
as described below.

We used NATA's estimates of Point Source Cancer
Risk because Louisiana’s industrialized communities
are characterized by a high density of point sources.
These represent stationary sources for which loca-
tions are known, including industrial plants, elec-
tric utilities, and large waste incinerators [44]. In
the 2005 NATA, Point Sources did not include air-
ports, homes, wildfires, vehicles, or other mobile
or diffuse sources of pollution [44]. For simplicity,
we subsequently refer to 2005 NATA Point Source
Cancer Risk as ‘estimated cancer risk from air tox-
ies” or, where a more concise descriptor is helpful,
“air toxics’

2.3. Demographic and health indicators

Our analysis included 5 year estimates of race,
poverty, and eccupation at the census tract level from
the US Census Bureau’s 2015 American Community
Survey (ACS; representing data collected from 2011
to 2015; figure 3), These estimates included percent-
ages of Black or African-American residents (alone
or in combination with another race), percentages of
residents living below the federal poverty threshold,
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Estimated Cancer Risk from
Point Sources of Pollution in zoos5
{excess cases per million population)

] 0-0.2
[J=02-086
B >06-1.1

Bl -1.1-18
Wl -1.8-40.7
I Data unavailable

} Cancer Risk from
Point Sources of Pollution in 2014
(excess cases per million population)
jo-03
Jo03-08
B -08-73
Bl -73-174
Bl =17.4-1,470.4
B Data unavailable

Figure 2. Cancer risk from point sources of pollution, as reported in the EPA's 2005 (top) and 2014 (bottom ) NATA, Data breaks
cormespond 1o quintiles. Note that the methodology differed between these twe assessments, so the resulting data are not directly
comparable. The Mississippi River and the Pontchartrain Lake System are shown in blue.

percentages of the workforce employed by the con-
struction industry, and percentages employed by the
manufacturing industry. We chose these industries as
proxies for occupational exposure to toxic air pollut-
ants because they are the most likely to be consistently
associated with air quality hazards.

Because smoking and obesity data were not avail-
able at the census tract level, our analysis included
parish-level smoking and obesity data from the 2011

Louisiana County Health Rankings (figure 4) [45].
The 2011 County Health Rankings use 2003-2009
smoking data from the US Centers for Disease Con-
trol (CDC)'s Behavioral Risk Factor Surveillance Sys-
tem and 2008 obesity data from the CDC’s National
Center for Chronic Disease Prevention and Health
Protection. By necessity, our analysis used the same
average parish value for all census tracts within that
parish.
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breaks correspand to quartiles. The M

2.4. Mapping

We mapped each dataset by percentile using QGIS
Version 3.18 to visualize the geographic patterns of
cancer (figure 1), toxic air pollution (figure 2), race
and poverty (figure 3), and smoking and cbesity
(figure 4). Because our analysis relies on historical
pollution values, but current pollution values are rel-
evant from a health policy perspective, we included
Point Source Cancer Risk from the most recent
(2014) NATA (figure 2). Importantly, the results of

different NATAs are not directly comparable due
to methodological changes over time [46]. We did
not use the 2014 NATA data in any statistical ana-
lysis; rather, we mapped the data for visualization
only.

2.5. Data exclusions

Our statistical analyses excluded census tracts for
which cancer rates were not available from the
LTR (1 = 216 out of 1148 total). Additionally, we
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Perecentage of Adult Population
Considered Obese

C]27-3

B >31-33
B >33-35
W -35-39

Current Smokers
(Percentage of Adult Population)

[J14-21
C>21-23

Bl -23-25

W -25-31

I Data unavailable

§ obese, { Bottom) Percentage of adult population that corrently

smoke tobaceo products. Both datasets are from the 2011 county health rankings, which use 2003-2009 smoking data and 2008

obesity data. Data breaks pond to quartiles, The Missi

excluded tracts that the Tumeor Registry designated
as containing military bases (n = 27), because mil-
itary personnel are likely to have different exposure
histories compared to permanent residents. We also
excluded census tracts (n = 155) with geographic
bety

ippi River and the Pontchartrain Lake System are shown in blue.

census. After these exclusions, there were 750 census
tracts remaining in the final dataset. Estimates of can-
cer risk from EPA's 2005 NATA were available for all
of these tracts.

boundaries that had changed sul iall

the 2000 census and 2010 census, as identified by the
US Census Bureau [47]. This exclusion was neces-
sary because we used a pollution (i.e. estimated cancer
risk) dataset that was based on the 2000 census and a
cancer incidence dataset that was based on the 2010

2.6. Statistical analysis

We performed all analyses in R Statistical Software
[45]. With the exception of cancer rates, all variables
in our datasets were non-normally distributed and
were natural-log transformed (estimated cancer risk
from air toxics) or arcsine transformed (race, poverty,

6
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and occupation) for analysis. Transformed data were
mean centered [49].

Exploratory analysis revealed significant spatial
autocorrelation (p < 0.001) in a model of cancer
incidence rates with poverty, estimated cancer risk
from air toxics, and the interaction of these terms,
as tested by a simulation with 10 000 replicates and
measured by Moran's 1 [50]. In order to reduce spatial
autocorrelation, we include a fixed effect in the linear
model for parish. This results in a model with no stat-
istically significant spatial autocorrelation (p = 0.40),
and therefore may have appropriate standard errors
for coefficient estimates. In addition to controlling
spatial autocorrelation, the addition of parish dummy
variables in the model automatically controls for the
combined effects of parish-level confounders, which
are not of interest to this study.

‘We evaluated the performance of alternate linear
models for predicting census tract-level cancer incid-
ence rates using the step Akaike information criterion
(AIC) function in the MASS package of R Statistical
Software [51]. This function performs stepwise AIC
[52] model selection through an iterative process that
adds and removes variables sequentially to identify
the best fit model. We chose AIC for model selec-
tion because it is a widely-used approach that per-
forms well under a broad range of modeling scen-
arios, including for spatial data [53].

As described in the results, race and poverty were
strongly correlated across our dataset. To avoid col-
linearity, we conducted parallel analyses with mod-
els that included poverty or, alternately, race. Our
initial model of cancer incidence included the dir-
ect effects of air toxics, poverty, parish, construction

K A Terrelland G St Julien

(n = 750 tracts). We generated quantitative estimates
of the cancer burden from severe pollution by calcu-
lating the difference in mean cancer incidence rate for
the most polluted versus least polluted census tracts
(i.e. top versus bottom air toxics quartiles among
tracts with above-median poverty), or, alternately,
the top quartile versus the overall mean (n = 750
tracts). We then multiplied the result by the pop-
ulation rep d by the corresponding data sub-
set, to derive the total number of estimated excess
cancer cases per year. Additionally, we divided the
overall dataset by poverty quartile and used Pear-
son'’s correlation to test the relationship between air
toxics and cancer risk for each data subset. We cre-
ated scatterplots of the raw (i.e. untransformed) data
to visualize these comparisons for the top and bot-
tom quartiles by poverty. These plots included linear
regression lines with 95% confidence intervals, cal-
culated using the geom_line function in ggplot2 in
R Statistical Software. We conducted parallel analyses
using race instead of poverty.

3. Results

3.1. Quality assurance and data exclusions

After all exclusions (see section 2), data distribu-
tions were generally unchanged (table 1). One not-
able exception was maximum poverty rate, which was
lower in our final dataset due to the exclusion of
two census tracts in New Orleans with exceptionally
high poverty rates (Tracts 44.02 and 48, with 57%
and 100% poverty, respectively). Both tracts were
geographically tiny (€0.16 mi’), contained fewer
than 500 people, and were excluded because their

employment, manufacturing employ , smoking,
and obesity, as well as the interactive effect of air
toxics and poverty. We used an analogous model
to evaluate race (proportion of Black residents) in
place of poverty. After identifying the top model
from each analysis through stepwise selection, we
used the base package of R to calculate model stat-
istics. To determine the overall significance of air tox-
ics in the top moedel, we used an F-test to compare
versions of the same model with and without this
risk.

To explore the interaction that was detected
between poverty and air toxics, we calculated median
cancer incidence rates for census tracts that were dis-
proportionately impoverished versus disproportion-
ately affluent (i.e. above or below median poverty
rates, respectively). We further divided the impov-
erished group into air toxics quartiles, based on the
full range of air toxics values represented in our data-
set (n = 750 census tracts). We then calculated can-
cer incidence rates for each of the following air toxics
groups: lowest quartile, below median, above median,
highest quartile. We used ¢-tests to compare median
cancer incidence of each of the above groups to the
overall median cancer incidence for the entire dataset

7

b daries changed sub ially between 2000 and
2010. The other notable exception was maximum
cancer rate, which was lower in our final dataset
due to the exclusion of three outlying census tracts
(Tracts 9507.02 and 9507.04 in Vernon Parish, Tract
109 in Bossier Parish) that contained military bases
and had exceptionally high cancer rates (between
1125 and 1869 cases annually per 100 000 popu-
lation). Regardless, there was no significant differ-
ence in cancer rates between census tracts that were
excluded (n = 182) or included (n = 750) in our
analysis (+ = —1.71, df = 193.11, P = 0.088). If
the three outlying tracts are ignored, there is even
less statistical support for a difference in cancer
rates between census tracts that were included versus
excluded from our analysis (¢ = —0.549, df = 236.05,
P = 0.583). Thus, our final dataset was representative
of cancer, pollution, race, poverty, and employment
in construction and manufacturing industries in
Louisiana.

There were two census tracts in the data-
set that were outliers, in terms of exceptionally
high pellution (i.e. estimated cancer risk) values:
census tract 22017023800 (Cedar Grove neighbor-
hood, Shreveport, Caddo Parish) and census tract
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Table 1. Sample sizes and summary statistics for cach variable analyzed®.

# Census 1st 3rd

Variable Dataset tracts Minimum  quartile  Median  quartile  Maximum
Cancer incidence All available 932 288.9 3.6 181.4 514.1 1868.8

Analyzed 750 288.9 142.8 480.7 5137 845.5
Polluti lated All availald 1105 0.001 0.25 0.97 147 40.70
cancer risk Analyzed 750 0.001 0.22 0.91 1.57 30.90
9 Black All available 1128 [t 10.8 8.7 60.2 100

Analyzed 750 0 10.6 7.6 55.3 100
% Poverty All availalde 1127 ] 12.1 19.5 30.2 100

Analyzed 750 0.9 1.9 18.3 27.9 62.0
% Employed in All available 1126 ] 4.3 7.1 10.5 26.1
construction Analyzed 750 0.3 1.7 7.5 10.8 243
% Employed in All availabl 1126 0 39 6.7 10.2 285
manufacturing Analyzed 750 ] 4.4 7.4 10.9 285
% Current smokers Al available data NA" 14.0 21.0 23.0 4.0 30
% Obese were analyzed NA® 27.0 30.0 3Lo 3.0 380
* See section 2 for data sources.
* Parish-level data used (n = 64 parish tract-level data labls

22089062500 (Norco, St Charles Parish). As a con-
servative approach, we retained these outliers in our
main statistical analysis (figure 5), but excluded them
in our quartile analysis for poverty (figure 6) and race
(figure A1) quartile.

3.2, Relationships among untransformed predictor
variables

Among census tracts (n = 750), race (% Black) and
poverty were strongly correlated (r = 0.69, < 0.0001;
figure 3). Tracts with higher proportions of Black res-
idents generally had lower percentages of the work-
force represented in the construction (r = —0.23,
P < 0.0001) or manufacturing industries (r = —0.11,
P = 0.003). Similarly, tracts with higher poverty rates
generally had lower percentages of the workforce rep-
resented in the construction industry (r = <0.11,
P = 0.003) or manufacturing industries (r = —0.08,
P = 0.024). Among all census tracts, estimated can-
cer risk from air toxics was not significantly related to
poverty rate (r = 0.05, P = 0.16), percentages of Black
residents (r = 0.04, P = 0.24), or percentages of the
waorkforee in construction (r = 0.06, P = 0.12). How-
ever, this risk was positively correlated with the per-
centage of the workforce in manufacturing (r = 0.07,
P = 0.041). Among Louisiana parishes, smoking and
obesity rates were positively correlated (r = 0.30,
P < 0.0001).

3.3, Relationship between cancer risk from air
toxics and cancer incidence

As expected, cancer incidence varied throughout the
state (figure 1). Estimated cancer risk from air tox-
ics (i.e. 2005 NATA Cancer Risk from point sources)
was elevated in southwest Louisiana and in the
area known as Cancer Alley in southeast Louisiana
(figure 2). The top model from AIC selection included
the direct effects of parish, poverty, and cancer risk

from air toxics, as well as the interaction between
poverty and cancer risk from air toxics (table 2).

Model statistics revealed that cancer risk from air
toxics was associated with cancer incidence through
an interaction with poverty, as opposed to a dir-
ect effect (table 3). Results of race models were
analogous to results of poverty models (tables Al
and A2). As further evidence of an overall effect
of cancer risk from air toxics, a significant differ-
ence was observed after removing pollution from the
poverty model (F = 4.46, P = 0.012) and from the
race model (F = 4.06, P = 0.018). A scatterplot of
the overall dataset confirmed that among predomin-
antly Black and/or impoverished census tracts, those
with more toxic air generally have higher cancer rates
(figure 5).

3.4. Further analysis of interaction effects

As described in the methods, we conducted addi-
tional analyses to better understand the observed
interaction of air toxics and poverty or air tox-
ics and race. Among the most impoverished census
tracts (i.e. fourth quartile), higher estimated can-
cer risk from air toxics was correlated with higher
cancer incidence (r = 0.25, P = 0.0005). This rela-
tionship was not observed among less impoverished
census tracts (third quartile: r = —0.01, P = 0.85;
second quartile: r = 0.03, P = 0.72; first quartile:
=0.11, P =0.13).

A similar pattern was observed when the dataset
was broken down by Race (fourth quartile: r = 0.13,
P = 0.07; third quartile: r = 003, P = 0.71;
second quartile: r = 0.01, P = 0.87; first quartile:
r= —0.10, P = 0.16). Census tracts that were dispro-
portionately Black or impoverished had higher can-
cer incidence rates compared to the entire dataset
(P < 0.016; table 4). Within each of these dispropor-
tionate groups, cancer incidence was elevated among
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Figure 5. Relationships among toxic air pollution, cancer rates, poverty, and race for Louisiana census tracts (i = 750). The same
dataset is presented in both panels, with a snvaller scale on the bottom panel to better distingnish data points. Al values
(including poverty) are plotted on continuous scales, Solid gray line indicates US average cancer rate (448.7); dashed gray line

indicates the Louistana statewide average (481.0)

tracts with higher estimated cancer risk from air tox-
ics (P £ 0.016; table 4), but not among tracts with
lower estimated cancer risk from air toxics (table 4;
figures 6 and A1),

The (conservatively) estimated cancer burden
from severe air pollution was 85 cases in Louisiana
annually (ameng tracts with above-median poverty).
More specifically, this value was 85.8 cases for the
top-quartile-air-toxics versus global-average compar-
ison ([501.7-480.3] x [400 788/100 000]), or 91.8

cases for top versus bottom-air-toxics-quartiles com-
parison ([501.7-478.5] = [400 788/100 000]).

4. Discussion

To our knowledge, this is the first statewide study of
cancer incidence in Louisiana that accounts for inter-
actions between air pollution and poverty or race. We
found that higher estimated cancer risk from toxic
air pollution was linked to higher cancer incidence
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=011, P = 0.13) and

maost impoverished (bottom panel; r = —0.25, P = 0.0005) census tracts with two outliers removed (see section 1), See table 1 for

a linear

quartile breaks and test statistics. Blue line rep
confidence intervals,

among Louisiana’s most impoverished neighbor-
hoods, Because poverty and race were strongly cor-
related in our dataset (reflecting the dispropertionate
burden of poverty in Black communities), we could
not reliably distinguish between the two factors in
our statistical analyses. Regardless, the same patterns
emerged for Black or impoverished neighborhood:

of 1 data. Gray shading represents 95%

higher levels of toxic air pollution were associated
with higher cancer incidence.

There are multiple potential explanations
for our finding that the link between air toxics
and cancer incidence was observed in the most
impoverished/Black neighborhoods, but not among
more affluent/White neighborhoods. This finding
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Table 2. Best-supported models of tract-level cancer incidence from AIC stepwise model selection.

Main effects’
{all models) Interaction terms Other main effects AIC AAIC
Alr toxics Alr lorics % poverty None S867.8 0
Powerty Employed in manufacturing 5868.2 0.4
Parish + Employed in constru 5869.9 2.1
1 Smoking S8G0.9 21
+ Obesity 5869.9 21

* Air toxics cornesponds 2005 NATA Cancer Risk from point sources. See section 2 for other data sources,

Table 3. Statistics for best-supperted cancer incidence model.

Variable Coefficient estimate” 3 P
(Model intercept) 485.0 3248 < 0.0001
Alr towics —0.72 —0.26 0.79
Poverty 73.07 5.44 < 0.0001
Air toxics % poverty 29.14 298 0.003
* Coeffici pond o A and tered data (see section 2),

“Table 4. M incid s difie data sul: d resulis of t-test comparisons®.

Cancer incidence

Subset of census tracts Population Mean
Disproportionately affluent® 1895 934 471.8
Disproportionately poor” 1542 402 488.8
Bottom-quartile pollution 461 887 A78.8
Below-median pollution 876456 485.9
Above-median pollution 663 173 492.9
Top-quartile pollution 400 788 5017
Disproportionately whire® 1818 620 4734
Disproportionately black® 1613 336 187.2
Bottom-quartile pollution 435430 480.3
Below-median pollution 802 224 4840
Above-median pollution 811112 490,35
Top-quartile pollution 456 349 198.9

Versus all-data mean (480.3)

95% confidence

interval t P
466.8-476.7 =339 (L0008
483.2-494.5 297 0.003
A68.5-188.8 =030 0.76
478.7-493.2 1.53 013
484.0-501.8 2,80 0.006
489.7-513.7 3.55 00006
468.4-478.4 272 0.007
481.6-492.9 241 0016
470.0-491.3 007 0.95
476,1-491.9 093 0.35
482.2-498.4 24 0016
487.6-510.3 325 0.002

* Incidence is the number of newly-diagnosed cancer cases per 100 000 population and age-adjusted, Pollution categories are based on
pollution values from the entire dataset (s = 750 census tracts). See section ! for data sources.
¥ Census wacts with poverty values below {affluent) or above (poor) median poverty rate {18.25%).

© Census tracts with ab, eddian values for

may reflect the well-documented disparities in health
risk factors and medical care that leave Black and
impoverished ities more vulnerable to neg-

ding race ( Black, 27.69%; White, 67.79%).

greater geographic mobility [61]. Given the lack of
idespread data on residential histories, this factor
could contribute to uncontrolled variation in actual

ative health outcomes [54-56]. For ple, these
communities are more likely to delay or forgo pre-
ventative medical visits due to the high cost of health-
care [57]. Empirical research indicates that physicians
serving Black communities are often less effective at
cancer education and cancer screening compared
to physicians serving White communities [58, 59].
Ultimately, Black communities in Louisiana, like
elsewhere in the US, are faced with a ‘double dis-
parity, in which they are overburdened by environ-
mental pollution and medically underserved [60]. As
an additional or alternative explanation, our dataset
may have been inadequate to detect a link between
air toxics and cancer incidence among affluent/White
communities, perhaps because of their relatively

exp and ob a hip between estim-
ated exposure and cancer incidence.

While economic disparities were not the focus
of our study, we found that Black residents appear
to be underrepresented in the construction and
manufacturing industries in Louisiana, Specifically,
census tracts with higher proportions of Black res-
idents had lower proportions of their workforce
represented in the construction and manufacturing
industries. Additional research is warranted to under-
stand the full nature of this disparity, but our find-
ings are consistent with previous research document-
ing that Black Americans are underrepresented in
industrial employment, particularly for high-paying
jobs [17].
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It is important to recognize the limitations inher-
ent to studying environmental health disparities in
Louisiana. Like elsewhere, there is limited inform-
ation abeut factors that influence cancer incidence
(e.g. drinking water contamination, or residential his-
tory), particularly for smaller geographic areas, which
are the most relevant with respect toambient air qual-
ity [62]. Accordingly, many factors that influence an
individual’s cancer risk cannot be evaluated in our
present study. However, this ecological analysis has
the benefit of a larger sample size (n = 750 census
tracts, representing a combined population of 3.4
million people), which allowed us to detect the cancer
risk from toxic air pollution in cancer incidence rates,
despite the ‘noise’ in the dataset [63]. Some uniden-
tified factors that influence cancer risk likely differ by
parish (e.g. availability of social services) or correlate
strongly with poverty/race (e.g. education) and were
thusaccounted for in our analysis. Finally, notall can-
cer risk factors contribute to census-tract-level vari-
ation in cancer incidence. For example, occupational
exposures can increase cancer risk, but our analysis
determined that occupation in high-risk industries
(i.e. construction or manufacturing) did not explain
the geographic variation in cancer incidence among
census tracts, While we would expect geographic vari-
ation in eccupational exp e, it is possible that
this variation was better represented by parish, which
was included as a variable in our model. Regardless,
it seems unlikely that occupational exposure could
explain the putative link between air toxics and cancer
incidence among predominately Black (but not pre-
dominantly White) communities in Louisiana, given
that Blacks are underrepresented in jobs at polluting
industrial facilities [17].

An additional consideration for our study is that
the scientific understanding of cancer risk is con-
tinually improving. While we used the best avail-
able estimates of cancer risk from air toxics, NATA
methods (including toxicity values) are continually
refined and updated [44]. The strength of NATA is
that it provides reliable information about relative
risk, which is less influenced by changing method-
ology compared to absolute risk [44]. For example,
after the release of the 2005 NATA, EPA substantially
revised its toxicity values for chloroprene and ethyl-
ene oxide. As a result, Tract 708 (St John the Baptist
Parish), which is impacted by both pollutants, is now
estimated to have the highest NATA Cancer Risk in
Louisiana by a wide margin [11]. While the abso-
lute risk value for this tract changed dramatically,
from 65 in a millien to 1505 in a million, the rel-
ative risk remained similar (35th state percentile in
2005 versus 100th state percentile in 2014). The pro-
spect of large changes in toxicity values may be one
reason why EPA encourages NATA users to focus on
relative risks, particularly with respect to census tracts
[64]. The uncertainties involved in estimating toxicity

K A Terrelland G St Julien

values likely explain, at least in part, why the rela-
tionship we detected between cancer risk and cancer
incidence was not more linear (figure 5). Regardless,
our analysis and interpretation are robust to changes
in the NATA methodology, including r 1o tox-
icity values, because we focus on variation in NATA
Cancer Risk among a substantial number (n = 750)
of census tracts.

Our study provides evidence that toxic air pollu-
tion is a significant driver of cancer rates in Louisi-
ana’s most vulnerable communities. We found no
evidence that parish-wide smoking or obesity rates
contributed to the observed link between estimated
cancer risk from air toxics and cancer incidence.
While it was not possible to account for smoking or
obesity in this study of Louisiana census tracts, it
seems improbable that average smokingfobesity rates
for census tracts would vary in a pattern that correl-
ates with toxic air pollution, but is unaccounted for
by the inclusion of parish, poverty, race, and occu-
pation in the model. Regardless, behavioral factors
must be put into their appropriate social and envir-
onmental contexts because they are shaped by deeply-
rooted structural inequities, such as disparities in the
built environment (e.g. parks and recreational facil-
ities) or access to quality healthcare [56]. These dis-
parities make it more important, not less impeort-
ant, to understand and address the disproportionate
burden of pollution in environmental justice com-
munities. Our study contributes to this understand-
ing by systematically documenting, for the first time,
the increased cancer burden among the most pol-
luted and marginalized communities in Louisiana.
Future assessments of the industrial pellution burden
in Louisiana must account for potential interactions
among poverty, race, and exposure to air toxics. These
conclusions are consistent with the firsthand exper-
iences of Black residents from impoverished, indus-
trialized neighborhoods who have long maintained
that their communities are overburdened with cancer
from texic pollution.
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Table Al Stepwise selection results for aliernate® cancer incidence model

Main effects” Interaction terms AlC AAIC Rank
Air toxics Race x air toxics 5854.3 o 1
Race parish None 5864.4 10.1 2

* Model includes race (% Black residents) instead of poverty,
" Air toxics corresponds 2005 NATA Cancer Risk from point sources. See section 2 for other data
SOUFCes,
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Table A2. Statistics for best-supported altermate’ cancer incidence
model,

Coefficient
Variable" estimate” ' r
(Model intercept) 189,95 33.60 < (L0001
Race (% Black) 44.39 8.00 < 0.0001
Air teics ~0.43 ~0.16 0.871
Adr toxics ¥ race 1275 335 00008

* Model indudes race (% Black residents) instead of poverty.
¥ Air toxics corresponds 2005 NATA Cancer Risk from point
sources. See section 2 for other data sources.
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Senator MERKLEY. Thank you.

I want to turn to Mx. Tandazo. You mentioned the burning of
plastics as a strategy for disposal, and I think you said three incin-
erators in New Jersey. You also mentioned the New Jersey envi-
ronmental law.

Is that law a response to some of these challenges? Did it im-
prove the situation?

Mzx. TANDAZO. Yes, thank you for that question. Yes, the EJ law
was a response to the environmental justice communities in New
Jersey, particularly, and are in Ironbound similar to what Ms.
Sharon has mentioned. Ironbound has five-plus industrial facilities,
all of which are located within a five-mile radius next to an entire
neighborhood.

The folks and organizers that fought for the EJ law came out of
these neighborhoods. It was a 20-year battle. Dr. Nicky Sheetz
[phonetically] has been pushing for this law for cumulative impacts
in the past in New Jersey. This landmark law, the rules just got
passed this past Earth Week. Now we have regulations.

Right now, we are preparing to see what is going to happen. It
seems the EJ law is triggering a lot of facilities that are trying to
be sited all over New dJersey, and facilities are trying to be sited
in communities of color, particularly. They are not going to the sub-
urbs, they are not going to the rural areas. They are going to urban
settings, where communities of color live.

We are preparing ourselves to fight these proposals. The EJ law
now gives us the support to do that. The law will not allow any fa-
cility that adds any additional pollution to the area where they are
trying to site.

Senator MERKLEY. Thank you.

My time is expired, but when I come back, I am going to pick
up where we left off. What I will want to understand is how is it
that these incinerators continued operating after violating their air
permits more than 1,400 times. Also, why they would get $60 mil-
lion in renewable energy subsidies for the purpose of burning plas-
tic and creating pollution?

We will turn now to Co-Chair Senator Mullin.

Senator MULLIN. Thank you, Chairman.

Ms. Bradford, in your testimony, did I understand you right, that
you want to end all plastic manufacturing?

Ms. BRADFORD. I said the plastics industry must be stopped.

Senator MULLIN. Does that mean end plastic manufacturing?

Ms. BRADFORD. In my dream world, sure. I think that the——

Senator MULLIN. I do not mean to be condescending here, I just
point out, what is going to replace your glasses?

Ms. BRADFORD. I do know

Senator MULLIN. Your glasses around your face. They are made
of plastic.

Ms. BRADFORD. Maybe. I do not know what they are made of.

Senator MULLIN. They are. I am just pointing out some things
here, because I just want to be realistic when we are having con-
versations. When statements are made like this, I just want to
open people’s eyes to say, OK, it is easy to say, but what is the so-
lution. Your water bottle in front of you.

Ms. BRADFORD. This one.
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Senator MULLIN. Yes. That plastic?

Ms. BRADFORD. No.

Senator MULLIN. The lid is. That is plastic.

Ms. BRADFORD. Right, so I would say to your question that I
would first be concerned about single-use plastics. Then we can
talk about alternatives.

Senator MULLIN. Your cell phone there. Is it plastic?

Ms. BRADFORD. The case is. It is glass because

Senator MULLIN. Are the components inside of it not plastic? The
components made out of it is not plastic? They are. The water that
you filled that water bottle up with, where did you fill that water
bottle up out of?

Ms. BRADFORD. A water filling station.

Senator MULLIN. It was delivered by a drink station that was
plastic?

Ms. BRADFORD. I didn’t check.

Senator MULLIN. The edges are. The piping coming to it, now you
have a couple choices with the piping. We could go back to using
wood, but then you have to have to line it in chemical. Or we could
go back and use lead because we used to have water piping that
was lead. That was harmful to us. We could go back to galvanized,
but galvanized rusts and had discoloration. We could go back to
copper, but copper has to be mined, and everybody wants to stop
mining in the U.S. You use plastic to deliver piping that you filled
that water bottle up today.

I point this out because the clothes you have on, I guarantee
have plastic in it, the shoes you have on your feet, the soles of
those shoes are plastic. We talk about any manufacturer, plastic
manufacturing, and everybody in here cheered when you say that.
Everybody here, it is an opinion on plastic as you said.

If you want to end it then quit using it. It is kind of like, I do
not want to shop at certain places right now because I do not agree
with some of their policies. I choose not to do that. You can choose
to not use plastic, do your work. If you believe it, then live it that
way. If not, then tell me what the solution is.

Mr. Sunday, can you manufacture a car today without plastic?
We talked about manufacturing, the Chairman brought up manu-
facturing cars, is it as safe. The components that go into the cars
today, can you do that without plastic?

Mr. SUNDAY. No, Senator, and increasingly so with the new mile-
age mandates, you increasingly need to use automotive components
that are plastics derived.

Senator MULLIN. We wouldn’t have manufacturing today, modern
manufacturing, if we didn’t have plastics, correct?

Mr. SUNDAY. Correct.

Senator MULLIN. Ms. Jackson, do you agree with that statement?

Ms. JACKSON. Yes.

Senator MULLIN. What is the alternative for manufacturing? The
Democrats talk about middle-class wages. Middle-class wages typi-
cally come directly from manufacturing. What is it that we are
manufacturing that does not have plastic in it today?

Ms. JACKSON. Nothing, and you know what? It would increase
the cost of everything if we turned to an alternative and it would
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disproportionately impact low-income people who have lower in-
comes. It would be another regressive tax on the poor.

Senator MULLIN. According to your testimony, Ms. Jackson, it
sounds like you are saying that the environmental justice agenda
does more harm than good for low-income families. Is that correct?

Ms. JACKSON. Yes. You know, I have the unique opportunity to
see both sides, when the industry comes in the area and when it
does not. As an auditor, I worked on Nissan North America. Nissan
North America moved to Smyrna, Tennessee, where it built the
largest automotive manufacturing plant. The transformation was
astonishing. It went from a community that was poor to a commu-
nity that U.S. World News voted one of the top 10 places to retire.

You had poor people in areas that were poor that became middle-
class. You had middle-class people that became upper middle-class,
and a lot of upper middle-class people that became affluent. They
have attractions, they have amenities, they have housing, afford-
ability. The amount of prosperity in that area has resonated out
three counties, three counties.

I have also had the opportunity to see when an industrial, and
that wouldn’t happen if you do not have an industrial complex
moving into the area where you are talking about high economics.

I have also see the other side, where all of a sudden you have
deteriorating buildings, empty storefronts, dilapidated housing,
people standing on street corners, families that are broken.

We need to balance the fact that people’s lives need economic up-
ward mobility. We can not just say, we are going to take out an
industry and leave people poorer than they were. Poverty causes
the worst health care in this Country. Poverty is the one that de-
stroys lives, it destroys health, it creates trauma.

We need to make sure that when we are talking about these
issues, we take into account the human loss of life, not just the en-
vironmental impacts.

Senator MULLIN. Thank you. Thanks for your indulgence.

Senator MERKLEY. Senator Whitehouse.

Senator WHITEHOUSE. Thank you, Chairman, for your persistent
focus on the plastics problem that we face.

Mzx. Tandazo, the U.S. plastics recycling rate is less than 10 per-
cent, once you actually put it in the blue bin. For single-use plas-
tics, about 2 percent of the feedstock is recycled. The rest is all
new. The industry is recommending that as an alternative, we go
to high heat waste disposal facilities, like pyrolysis facilities.

Do you have a view on what dangers those facilities pose for ad-
jacent communities?

Mzx. TANDAZO. Thank you for the question. Yes, those are what
I would consider schemes to deceive this body and anybody into
thinking that they are actually doing some good. If you are burning
plastic, you are still emitting the toxics and the chemicals. The
chemicals that are used to make the plastic are still being burned.
That happens whether you combust them in incinerators or you
gas-fire through pyrolysis and gasification.

It does not matter which avenue you choose to process the plas-
tic, it is still going to emit some sort of chemicals. What is impor-
tant to think about that is, when we are thinking of where these
so-called alternative recycling plastic-to-fuel industries are going to
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be sited at, I will most definitely bet you it is going to go to low-
income communities of color, where the industry is already taking
control over the zoning laws, so they have the support from munici-
palities to actually go ahead and continue to re-site it in these
places.

That is why the EJ law is important, because the EJ law would
allow communities themselves to hold the corporations accountable,
actually through a process to prove that their operations are not
going to harm our communities.

Senator WHITEHOUSE. Thank you.

Ms. Lavigne, I am getting ready to re-introduce my REDUCE Act
bill, that puts a 20 cent per pound fee on the sale of new plastic
that is destined for single-use products, to try to help put that 2
percent number where there is so little recycled plastic being put
into single-use plastic.

The plastics industry was not very helpful in that regard, and
ran ads against my bill in Washington with images of things like
child car seats and bicycle helmets. I am not really sure that those
are single-use items in real life. I am interested in your view on
how the proliferation of single-use, throwaway plastic items impli-
cates communities like yours, not only in the U.S. but around the
world.

Ms. LAVIGNE. I think we can gradually get away from so much
plastics. I think we have too much, and the health effects of mak-
ing these plastics are killing the people, are making us sick, giving
us cancer. When I was diagnosed with autoimmune hepatitis, I
didn’t know where it was coming from until I did my research. It
said it came from industrial pollutants. I live in a cesspool of pollu-
tion.

I believe that that is where it came from. I feel we can gradually
go back to the old days when we didn’t have so much plastic, go
back to glass. When I was a little girl, we didn’t have so much plas-
tic. We weren’t sick.

Maybe we can get together, find solutions, find strategies, sit at
the table and discuss these things. I would like to be a part of that
discussion, because we need to find ways to reduce so much plastic,
and also stop the industries from coming into poor communities to
make these plastics.

Senator WHITEHOUSE. Mr. Chairman, there are some pretty rea-
sonable minimum standards we should start pushing toward. One
of them was put forward at the Oslo Oceans Conference by the Eu-
ropean Company Unilever, which has pledged, I think starting in
2026, to take out of the world a pound of plastic for every pound
of plastic that it puts out into the world through packaging and
through products, to go plastics neutral, if you will.

If a company as big as Unilever can do that, that should not be
asking too much for American companies. This is an announced
policy. I think it would have a very positive effect. In fact, it would
create a market for getting plastic out of the world. I think it would
be particularly helpful in poorer countries to have an international
market of waste plastic that people can take out of their commu-
nities and get paid for cleaning up their communities.
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There are plenty of levels of engagement. Clearly, if a company
as big as Unilever can make a commitment like that, that is not
an unreasonable ask.

Thanks for your attention to this problem.

Senator MERKLEY. Thank you, Senator Whitehouse.

Senator Sullivan?

Senator SULLIVAN. Thank you, Mr. Chairman.

I want to begin by thanking my friend and colleague, Senator
Whitehouse, on this topic of plastics and ocean cleanup, he and I
have been tag-teaming for a number of years on the Save Our Seas
Act 1.0, the Save Our Seas Act 2.0, which the congressional Re-
search Service called the most comprehensive ocean cleanup, ocean
debris legislation ever passed in the history of the Congress.

It was very bipartisan, Trump Administration, now Biden Ad-
ministration. We are implementing that.

There is a lot of bipartisan work going on in this area of plastics
and cleanup, particularly for our oceans, which I think literally ev-
erybody agrees with. I am looking forward to continuing to work
with him and this committee on the next phase of that, which I
think is very important.

The title of this hearing, though, I want to dig into the topic of
environmental justice a little bit more from our witnesses. In my
State, the great State of Alaska, there is a real double standard on
environmental justice. The Biden Administration talks about how
their report on environmental justice listed a number of projects
that “will not benefit a community,” including fossil fuel produc-
tion, pipeline development, even possibly roads.

This is ridiculously naive, in my view. What I worry about some-
times is when we talk about environmental justice, the Native peo-
ple, the indigenous people of my State always get left out of the
Biden Administration’s views. Maybe for the witnesses, should not
environmental justice include indigenous people in Alaska? Does
everybody agree with that?

Everybody is nodding. That is not a trick question, it is just a
pretty basic question. I think the answer is yes, Mr. Chairman.

Yet, whether it is the King Cove Road, that is a road that would
connect the community of King Cove, it is a Native community in
Alaska, where they have been trying to build a 12-mile, single lane
dirt road to an airport that would save lives, this Administration
is now opposing it. Secretary Haaland, every radical lower 48 envi-
ronmental group opposes that. That is not environmental justice.

We had a bill of mine, the Alaska Native Vietnam Veterans get-
ting land, Native allotments to Alaska Natives who served in Viet-
nam. Secretary Haaland will not implement that at all because
radical lower 48 environmental groups do not want Native Ameri-
cans who served in Vietnam when most people were avoiding serv-
ice to get land.

Is that environmental justice? Hell, no. That is not environ-
mental justice.

The Ambler Road, which this Administration has now reversed,
that was supported by a number of indigenous communities in
Alaska, would create jobs.

My point, Mr. Chairman, is there is a lot of talk about environ-
mental justice. When it comes to Alaska Native people, indigenous
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people in my State, almost 20 percent of the population, this Ad-
ministration targets them so often. Their claims of environmental
justice are just, I do not know. They are really harming the people
of my State, particularly the Native people, the indigenous people.

I do not want an exception for environmental justice. Shouldn’t
be an exception. Do you guys agree? This is not a controversial
statement. Indigenous people in Alaska should be getting the same
benefits that everybody else does under this rubric of environ-
mental justice. They do not.

I am just going to let that stand here, Mr. Chairman. It is a big
issue for me. It is hypocritical by the White House, by the way.

Let me just ask a general question. Mr. Sunday, Ms. Jackson,
and again, I worked hard on the issue of plastics and pollution and
making sure we do not pollute our oceans. One thing I do worry
about is that if we crack on plastics here, the production of that,
it is just going to drive it overseas to China, places that do not
have strong environmental standards like we do.

Is that a concern, and should we be making sure that any action
or legislation we take does not have the perverse impact of driving
operations and jobs to China where their environmental standards
on the production of plastics are not nearly as high as ours? Do you
have a view on that, Mr. Sunday?

Mr. SUNDAY. Yes, Senator, thanks for the question.

It is the right perspective. As I mentioned in my opening state-
ment, the U.S. greenhouse gas emission reductions are greater
than the next four countries combined. China’s is greater than all
the OECD, Organisation for Economic Co-operation and Develop-
ment, nations.

Senator SULLIVAN. China’s is going up the other way, and ours
are going down.

Mr. SUNDAY. Right.

Senator SULLIVAN. The revolution in the production of natural
gas, right?

Mr. SUNDAY. Yes, sir.

Senator SULLIVAN. Ms. Jackson, do you have a view on that? We
do not want plastic production going to the dirtiest producer, which
ii C?ina, and then taking our jobs away. Do you have a view on
that?

Ms. JACKSON. Yes. It is our economy that is always being at-
tacked, even though we are the least of polluters. China is the
greatest polluter, but yet they are being able to get the benefit of
when we attack our economy, when we kill our jobs, we push them
over to the biggest polluter.

If you really believe that plastics are a danger to the planet, it
should be a danger no matter where it is produced.

Senator SULLIVAN. Correct.

Ms. JACKSON. Somehow only Americans are being penalized.

Senator SULLIVAN. We do not want to kill jobs and then send
produgtion to China that will pollute the environment globally even
worse?

Ms. JACKSON. I think it just goes to the narrative that we do not
really believe this. It is this kind of where we want to just signal
that we are good people. If you care about people, you care about
all people. If you believe that plastics are harming individuals, why
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harm other people overseas? How come they are expendable? It
should not be that way.

Again, this Country is subject to the most rigorous regulations.
Those companies are actually meeting those standards. If they are
not, why isn’t Michael Regan in here talking about why we are not
making sure that our companies are not adhering to those stand-
ards? Nobody really believes that.

Senator SULLIVAN. Thank you. Thank you, Mr. Chairman.

Senator MERKLEY. Thank you, Senator Sullivan.

We are going to have additional 5-minutes rounds as people
would like.

One of the things I find interesting about the plastics conversa-
tion is when we identify some of the significant harms that have
developed as the production of plastics has increased. It is often
pointed out that, well, there are plastics in almost everything. This
is pretty accurate. Nylon is a plastic in our clothes, Dacron, et
cetera.

When you have harmful effects, it isn’t the right answer to say,
well, there is nothing that can be done. One of the conversations
is, how do we distinguish between necessary uses of plastic and
those that are not necessary. Maybe we can reduce those harmful
effects by reducing how much we produce. When we produce it,
how do we produce it in a way that is less harmful to the commu-
nities in which it is located? How do we reduce the emissions and
reduce the cancer and the disease rates there?

When it is used in our consumer economy, how do we reclaim it
in a fashion that it does not end up in our rivers and our oceans,
affecting our ecosystems? How do we reduce the amount of micro-
plastics? I can tell you in the health of our children, having the ef-
fect that we now consume the equivalent of a credit card of plastic
a week through microplastics in our food and our water, that is a
very serious health issue.

I want to encourage a conversation that is based in reality that
there are real issues, that plastics have real roles. We may be able
to work together through this set of hearings to develop a set of
ideas on how we can keep the essential and necessary roles but
eliminate the unnecessary, or at least eliminate the side effects or
reduce them.

That is the conversation we are engaged in. Ms. Bradford, you
mentioned single-use plastics. Is that an area you think is kind of
ripe for us to target to try to reduce?

Ms. BRADFORD. Yes, for sure. We had human existence and effi-
ciencies prior to single-use plastics. We can have that without
them, after them. To the point that you were making, I think it is
the responsibility of every industry in this Country to come to-
gether and figure out what actually makes sense. Yes, we can not
power down everything immediately when it comes to plastics.

There are some medical uses, and of course, I use them in my
lab. We have not always. There are many ways to go back to less
dangerous, less harmful plastic or non-plastic material.

Also, we know from recent reports that have come out that there
are alternatives to a lot of the chemicals that are being used that
because maybe they are cheaper are not being replaced. We need
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industries, the petrochemical and plastics industries, to replace a
lot of the chemicals that they are using.

Senator MERKLEY. One of the chemicals that gets significant at-
tention in plastics are endocrine disruptors. Is that something you
are familiar with?

Ms. BRADFORD. Yes.

Senator MERKLEY. Can you explain that for us?

Ms. BRADFORD. Yes, so when you think about the endocrine sys-
tem, you are talking about hormones. Hormones regulate a lot
throughout the body. Essentially, plastics are, their chemicals are
disrupting the natural processes of your body. That can lead to
autoimmune diseases or dysfunction of the kidney, liver, central
nervous system. Endocrine disruptors have several different nega-
tive effects and can be carcinogenic as well.

Senator MERKLEY. There are various studies that have suggested
that there is a link between plastics which we end up inhaling or
eating and the effects upon breast cancer, prostate cancer, and for
that matter sperm production. Should Americans be concerned
about these types of health impacts?

Ms. BRADFORD. I will say, I would be concerned across the board
with all these things. It is only now that a lot of researchers are
thinking through not just the historical ways in which we thought
maybe diabetes or cardiovascular disease or kidney disease devel-
ops, but what role does plastic now play in that. We are seeing that
in our Country, we have a lot of chronic diseases that we have not
gotten under control, that we are still seeing increased diagnoses
for people. You do have to start to wonder, and hopefully we will
see more money for research in the areas of determining the role
that plastics plays in disease development.

Senator MERKLEY. Thank you.

I want to turn next to Mx. Tandazo, to the conversation about
the new law in New Jersey. Is it kind of the bottom line that better
regulation can reduce some of the harmful effects?

Mzx. TANDAZO. Yes, that is right.

Senator MERKLEY. Is it a combination of Federal regulation and
State regulation?

Mzx. TANDAZO. I think it will vary depending on the situation we
are talking about. At the State level it works for New Jersey, be-
cause it is a small State and it is fairly easy to regulate and have
larger oversight over the State. At the Federal level, it would get
a little more complicated because of the different zoning policies,
the different municipalities all having different things.

Senator MERKLEY. The incinerators have violated their air per-
mits more than 1,400 times since 2004. I think those air permits
would have been State air permits, am I correct about that? Those
are State enforcement?

Mx. TANDAZO. Yes.

Senator MERKLEY. Do we need better Federal regulation, to Ms.
Jackson’s point about, if we are concerned about States and places
that are violating the emissions or have very high emissions, do we
need more Federal supervision of how States enforce these toxic
emissions from plastic production?

Mx. TANDAZO. I think there is an opportunity to do something at
the Federal level. I think it would definitely be more efficient to do
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something State by State. I think the Federal Government can sup-
port by emphasizing different procedures and regulatory systems
that can be implemented in different laws.

It is possible to do it at the Federal level. President Biden just
signed an Executive Order for Environmental Justice this past
Earth Month. It would be incredible if we can pass that Executive
Order into law. Then we would have more Federal oversight over
not just polluting industries that work at the State level, but also
polluting industries that work at the Federal level. A lot of them
do not have full oversight by the States, but they have Federal leg-
islation, too.

Senator MERKLEY. Thank you. We have been joined by Senator
Markey of Massachusetts.

Senator MARKEY. Thank you, Mr. Chairman. Thank you for this
important hearing.

Here is what I know. Japanese women in Japan contract breast
cancer at only one-third the rate of Japanese women once they
move to the United States, and their daughters are growing up
their whole lives. In other words, there is something in American
culture that affects those Japanese women once they get here.
Within the first generation, a Japanese American woman has
breast cancer at twice the rate as a women of Japanese origin in
Japan.

We are doing it to ourselves. Is it in our food? Is it in our air?
Is it toxics? What are we doing to ourselves? What is it that is
going inside of the people in our Country that has their genes mis-
spill?, so that now there is a disease which is induced in individ-
uals?

We know historically that toxics have been identified as one of
those real culprits. We know that all of you have spent your lives
working in those issues. Mx. Tandazo, can you speak to some spe-
cific cost that you have seen as a result of plastic waste inciner-
ators?

Mzx. TANDAZO. Yes, we can talk about the costs to the ratepayers
and the costs to their health. New Jersey folks in urban commu-
nities already face a lot of socioeconomic challenges that come from
latc)k of access to proper health care, economic resources, healthy
jobs.

Senator MARKEY. I will come back to you.

Let me come over to you, Ms. Lavigne. Cancer Alley, people are
50 times more likely on average to get sick than other people in
America. Again, that is kind of an analogy over to the Japanese
women in Japan, Japanese women here. You are a good example
of what happens when there is some proximity.

Can you expand upon that, and what do you think are the causes
of it and what the remedy has to be?

Ms. LAVIGNE. I think that when you come into Cancer Alley, you
are susceptible to something. I had a young girl from New York
who came to stay with me for about 5 months, and she became ill
from breathing the air. She said when she wakes up in the morn-
ing, she had a headache sometimes. Then she started to feel dizzy
or lightheaded. She is not from here, and for her to experience that,
I can imagine what other people coming to Cancer Alley will expe-
rience there.
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I always ask people to come to the area where I live, next to
Donaldsonville, that is where the hotels are, and spend a night at
the hotel and wake up the next morning and tell me if you smell
something.

Senator MARKEY. Yes. When I was growing up in Malden, Mas-
sachusetts, I lived in Ward Two. I still live in Ward Two in Malden,
Massachusetts. Every city has a sacrifice ward. The Malden River
is in Ward Two, three blocks from my house.

My mother would always say to me, Eddie, whatever you do, do
not swim in the Malden River. It was black with a pre-Jimi
Hendrix purple haze over it. I knew I wasn’t Tom Sawyer and
Huck Finn on the Mississippi, reading those books, when your
mother says, do not swim in the river three blocks from your
house. It was the chemical companies, the coal companies, they all
just dumped it all in the Malden River.

You live in that ward in Louisiana.

Ms. LAVIGNE. Yes.

Senator MARKEY. You live in the petrochemical sacrifice zone.

Ms. LAVIGNE. I sure do.

Senator MARKEY. Every city has that ward, where everyone
thinks they can put all of those industries.

Ms. LAVIGNE. I do not think that should be. I think we have the
right to breathe clean air and drink clean water. I do not think
that we should be a sacrifice.

Senator MARKEY. Beyond the dollars, the human costs, the
health care costs, can you just expand on that a little?

Ms. LAVIGNE. Yes. I think industry should pay for my illnesses.
They made me sick.

Senator MARKEY. Thank you.

Ms. LAVIGNE. You are welcome.

Senator MARKEY. Do you agree with that, Ms. Jackson?

Ms. JACKSON. I think that I feel sorry for the illnesses that she
is suffering. At the same time, I know that there are, some studies
agree and some studies do not agree. I feel sorry and I hope that
she feels better. That is all I can say. There are lots of studies out
there, some say there is a direct correlation; some do not. I think
we do not know enough information to be able to tell.

Senator MARKEY. At least from my perspective, I think there is
a pretty clear correlation that has been established. I know up in
Woburn, Massachusetts, when I was a young Congressman, this
mother came to me with her little boy, Jimmy. He had leukemia.
What she had done was then go door to door to door in her ward
and she found another five children with leukemia, all within three
or four blocks.

I helped to bring in the EPA to do the big study. It eventually
became a movie called A Civil Action, that kind of spotlighted this
Woburn case. All those children died. We were able to come in
there and just make sure we cleaned up that site. They were
dumping all of those chemicals, Monsanto and others, into the
ground and into the water. Young children were being exposed to
it.

Senator MERKLEY. Senator Markey, can you stay for another 5-
minute session?

Senator MARKEY. Yes, I am sorry. I am sorry to run over.
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Thank you all so much for your courage in standing up. We just
have to do something about this. This is a crisis in our Country.

Thank you, Mr. Chairman.

Senator MERKLEY. Thank you.

Senator Mullin?

Senator MULLIN. I just want to followup with Ms. Bradford. You
stated you are against single-use plastics. What specific are you
pointing at for single use? What products are you talking about?

Ms. BRADFORD. Definitely straws, definitely plastic bottles. I will
not say anything else because I can not think of anything else right
now.

Senator MULLIN. Are you for recycling, and advanced recycling?

Ms. BRADFORD. No, because it does not work and it does not hap-
pen.

Senator MULLIN. Well, then, in your case and everything is sin-
gle use at that point. If you are not for recycling, then you can not
say you are against single-use and you are OK with everything
else.

Ms. BRADFORD. I am for facts, and I think only 9 percent world-
wide are actually recycled.

Senator MULLIN. That is why I say that we should focus more
on recycling. If you can tell me you are for recycling, then maybe
we can work to something. A while ago you did say you were for,
you were not against all of it, because you have to be realistic. You
are against single use, because that is what the Chairman asked
you.
1If you are for, or against single use, then you must be for recy-
cling.

Ms. BRADFORD. No. It does not work.

Senator MULLIN. Well, then, that does not make any sense at all.
You can not exist without plastic today. We have already pointed
that out.

I do not know what the alternative is. We talk about this all the
time. It is like Ms. Lavigne mentioned that glass is an alternative.
If you remember, sir, at our last hearing we had on plastic, for the
record I submitted the McKinsey and Company study that showed
that actually plastic has a less carbon footprint than glass.

Where are we moving toward? What is it that we want to look
to? If we are still for the middle class, we got to have manufac-
turing. We pointed that out, that we can not do without it. We are
against it, but yet everybody here is using it. I just see a lot of peo-
ple having a thought process because it sounds good, but no one
is actually living by what you believe.

Ms. BRADFORD. I do not have any single-use plastics in my
house.

Senator MULLIN. Do you know that for a fact?

Ms. BRADFORD. I know that for a fact. I go

Senator MULLIN. What do you not have? What products? You
just mentioned water bottles.

Ms. BRADFORD. I do not have water bottles like that in my house.

Senator MULLIN. Most of these water bottles actually recycle, in-
cluding the one that I am having.

Ms. BRADFORD. I do participate in recycling, I just know that it
does not work internationally. It is not adding up.
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Senator MULLIN. Well, I would suggest you maybe doing your
homework a little bit more when you come up here and you start
talking about this stuff that you actually understand what it is the
impact that you are talking about.

Ms. BRADFORD. I do my homework. I do understand the impact.
I know I am wasting my time recycling because most of it is not
recycled. That is because of the industry and the fact that plastic
is in everything is because the industry forced us to have it.

Senator MULLIN. Well, then quit using plastics.

Ms. BRADFORD. The industry is just not making that possible.

Senator MULLIN. Well, if you feel that way, then quit

Ms. BRADFORD. I do. I just told you, I do not have single-use
plastic bottles in my house. I do what I can.

Senator MULLIN. Hold on a second. You are against all plastic
but you have plastic all around you. If you are against plastic, then
do not use it. Live by what you are saying. There is a lot of people
around here that I disagree with, but if you would live it

Ms. BRADFORD. I do live it.

Senator MULLIN [continuing]. I respect it—ma’am, you do not,
because you have plastic on your face, you have plastic on the
water bottle, you have

Ms. BRADFORD. I do not own companies to create these things.
I cannot make these things. Until they are available, we are stuck
with some things. I do what I can.

Senator MULLIN. Do you believe in, do you believe that we should
have solar systems, or not solar systems, but we should have solar
panels on our house?

Ms. BRADFORD. I am here to talk about what is on the agenda.

Senator MULLIN. I mean, they are.

Ms. BRADFORD. They are also not single use.

Senator MULLIN. Neither is this bottle. Let’s go to Mr. Sunday.
In your opening statement, you mentioned Shell Gas was a big rea-
son why United States have led the world in CO2 reduction, be-
cause the energy and natural gas liquids in their manufacturing is
less emission intense than overseas manufacturing, especially com-
pared to countries like China, is that correct?

Mr. SUNDAY. Yes, sir.

Senator MULLIN. Can you explain a little bit more about that?’

Mr. SUNDAY. Yes. As I mentioned, the Clean Air Task Force
looked at the methane intensities and Shell Gas in Appalachia has
the lowest leakage of any basin in the world. The increased use of
natural gas produced in that region, including Pennsylvania, has
been estimated to be about 60 percent of the reason why we led the
world in reducing emissions as a Country since 2005.

Big picture, the issue is how do you reduce emissions, keep costs
down and be reliable. That is the long-term challenge. The short-
term challenge is every country out there that is relying on Rus-
sian oil and gas, we should be doing everything we can to get our
energy over there because it is also going to be used more
sustainably.

I can guarantee you, and you can see the Boston Globe feature
from a couple years ago when an LNG tanker came into Boston,
when we got Shell Gas in northeast Pennsylvania, the most prolific
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in the world. I definitely want the producer standards in my stand-
ards versus Putin’s regime. We saw what that led to.

Senator MULLIN. You know what the difference between the two
standards are?

Mr. SUNDAY. It is an order of magnitude. I mean, it is so much
so that even if you count for transportation across a tanker, Shell
Gas in the U.S. shipped across the seas is more sustainable than
pipe coming in from Russia.

Senator MULLIN. They’re not using electricity in the ships to
bring them here? Or they have combustible motors in them?

Mr. SUNDAY. Right.

Senator MULLIN. That is what I was thinking. Trucks to get
them from Point A to Point B, since we can not build pipelines in
the east coast right now.

Mr. SUNDAY. Right.

Senator MULLIN. With that, sir, I yield back.

Senator MERKLEY. Thank you very much.

The Chair of the committee has arrived, Senator Carper.

Senator CARPER. Thank you, Mr. Chairman.

Before I start today, I want to thank all of you for joining us. I
want to thank our witnesses for coming and speaking with us,
sharing some ideas with us, responding to our questions.

People sometimes ask me, what is environmental justice all
about anyway? I just met with a bunch of students earlier today
from all over Delaware, Future Farmers of America. One of the
things we talked about was, believe it or not, Matthew 25. Mat-
thew 25 goes something like this, when I was hungry, did you feed
me, when I was thirsty, did you give me to drink, when I was
naked, did you cloth me, when I was sick and in prison, did you
visit me, when I was a stranger in your land, did you welcome me.

I think we have a moral obligation to the least of these in our
society. I think what environmental justice is all about is just how
do we meet that moral obligation to treat other people the way we
want to be treated. It is just that simple, the Golden Rule, treat
other people the way we want to be treated.

It is an issue that it turns out environmental justice invokes
quite a bit of passion, as evidenced by the hearing in this room
today. We meet in this room, not every day of the week, but
throughout the week, throughout the year. There are oftentimes
great passions that are vented in this room, as you might imagine.

Environmental justice is also an issue that invokes strong emo-
tions that come from the experiences that we have lived in our
lives and have felt the impact, in some cases, of disparate govern-
ment policies.

I thank our chairman, Chairman Merkley, I want to thank our
Ranking Member, Senator Mullin, for inviting you to convene here
to give you a chance to share your thoughts with us and to give
us a chance to ask some questions of you. I believe that it is incred-
ibly important to create productive space, if you will, for having an
important discussion like the one here today.

I will close by saying, I will ask a question, we need to treat each
other with kindness. We need to treat one another the way we
wanted to be treated. That is what I try to do, as Chairman of this
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committee. I am sure that is the way Senator Merkley has chaired
this committee hearing today.

A couple of questions, if I may. Going down the list first of all,
Sharon, you go first. Where are you from?

Ms. LAVIGNE. I am from St. James, Louisiana.

Senator CARPER. Welcome.

Ms. LAVIGNE. Thank you.

Ms. BRADFORD. I'm Angelle Bradford, I split my time between
Baton Rouge and New Orleans.

Senator CARPER. Yes, please.

Mzx. TANDAZO. I am originally Ecuadorian, but currently living in
Jersey City, New Jersey.

Senator CARPER. OK.

Ms. JACKSON. I am from Maryland, Kensington.

Senator CARPER. OK, a neighbor.

Ms. JACKSON. Not originally from here. San Diego, Nashville,
several places around the Country.

Senator CARPER. I like the way you say Nashville.

Please?

Mr. SUNDAY. Harrisburg, Pennsylvania.

Senator CARPER. All right. Good to see you.

In April of this year, our President issued an Executive Order on
environmental justice that directs Federal agencies to take steps to
address cumulative impacts on environmental justice communities.
That includes meaningful public participation in agency decision-
making. I always have been a strong supporter of engaging with
the communities early and often.

We had a great hearing here on permitting reform just a couple
of weeks ago. Interestingly, the business community was the one
that was most strong, the strongest on the idea that as we move
forward with permitting reform, we have to reach out to commu-
nities that are at risk and follow through early on, get their opinion
early on. I was very encouraged by that.

Here is my question. What would meaningful engagement look
like for each of the communities you have worked with? What
would meaningful engagement look like for each of the commu-
nities that you have worked with? How would you like to see agen-
cies update their procedures in accordance with the Executive
Order to foster more meaningful discussions with communities?

Ms. Bradford, would you answer that first, please? What does
meaningful engagement look like for each of the communities you
have worked with?

Ms. BRADFORD. Meaningful engagement, I think first things first,
would be transparency. I do not want to say education, because we
are not dumb in Louisiana, we understand a lot when it comes to
environmental policies that exist. There are so many different
agencies involved, it would be really helpful if at the Federal level
there was more engagement in New Orleans and Baton Rouge and
in between, all along the Gulf Coast, as it pertains to the different
commenting periods and procedures for decisions around permits
for these plants and for plastics in particular.

Senator CARPER. OK.

Ms. BRADFORD. I think another meaningful thing would be, and
I often hear the pushback around, well, you can not prove this,
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Exxon pollution led to this, and just really starting from a place of
understanding that our Country does not have a lot of things that
other countries do. A lot of these studies do admit, being low-in-
come, in poverty, does impact these things. Not having universal
health care and access to health care that is not connected to your
job, but also pollution. All of this comes together to lead to the out-
comes that we see. We know that. We are not trying to say, and
we need to make sure the communities understand that their voice
still matters, that we can not silence them by saying, oh, you can
not prove this was because of this, therefore what you are saying
is not true.

Senator CARPER. Thank you, ma’am.

Sharon, how do you pronounce your last name?

Ms. LAVIGNE. Lavigne.

Senator CARPER. Lavigne, thank you. Same question, if you
would. What would meaningful engagement look like for each of
the communities that you have worked with, please?

Ms. LAVIGNE. I do not understand the question.

Senator CARPER. Let me go on, Chris, same question if you will.
We will come back to you, Sharon. Chris, any thoughts?

Mx. TANDAZO. Yes, definitely. I think I would like to mention the
Environmental Justice law again, because the Environmental Jus-
tice law actually has meaningful engagement. The Environmental
Justice law in New Jersey actually has meaningful engagement as
part of the policy.

The way it happens is when a facility wants to site a new, create
a new industry in our community, they have to go through a proc-
ess through the DEP. The DEP then analyzes whether this facility
is going to have any sort of additional polluting, contributing more
toxic pollutants to the community. Then it calls for a public hear-
ing. The public hearing involves community members. The DEP is
responsible, not the community, the DEP is responsible for holding
community hearings in which they invite the facility that has the
air permits, and they invite the community.

The community then hears the permits and they decide, this is
what we want, or we do not want this. If we want it, we want it
with certain, we want it to be healthy in certain ways. Then the
DEP goes into it, analyzes that. Then the facility has to do an envi-
ronmental justice report back to the DEP to make sure they are
not actually adding any pollutants.

If they pass then they get approval for their permit. If they do
not pass, the air permits get denied. Then they do not get con-
structed.

This is how the EJ law has made sure the community is 100 per-
cent involved in the entire process of what facilities are going to
go into our communities.

Senator CARPER. Thank you very much.

Sharon, we are going to come back to you, and I am going to pro-
nounce your name correctly. Here is a new question. Through your
testimony, you shared with us the impact that decades of pollution
have had on your community. Is it St. James Parish?

Ms. LAVIGNE. Yes.

Senator CARPER. St. James Parish in Louisiana. Including the
disparate health outcomes for communities of color. IN order to
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support the Louisiana Department of Environmental Quality in ad-
dressing these disparities, the EPA recently announced a grant to
the State agency funded through the American Rescue Plan and
the Inflation Reduction Act that would set up an air monitoring
project in St. James Parish, your parish.

What kind of impact will this EPA grant have on you and on
your community in St. James Parish? Additionally, are there other
actions or engagement efforts from EPA that have been effective in
helping your community in St. James Parish?

Ms. LAVIGNE. In my community in St. James Parish, the people
do not have a voice. The politicians make the decisions. They do
not follow protocol. We get the bulk of the impact of industry and
the pollution.

If the people had a say-so in what is going on in our community,
I do not think any of this would be happening to us. In Congress,
we need to involve the people in making these decisions, the people
that live in those communities that are impacted.

If you want to see what is going on, Congress, you need to come
to the local communities and see what is going on for themselves
before they make these decisions. It is killing the people. I think
we should have people’s lives protected instead of industry being
protected. That is what is happening in St. James.

Senator CARPER. All right.

Mr. Chairman, my time has expired. You have been very gen-
erous with it, and I appreciate it.

Senator MERKLEY. Thank you very much, Mr. Chairman.

We are going to go to Senator Markey, and we can come back
to you if you would like to ask more questions.

Senator CARPER. Go ahead, Eddie.

Senator MARKEY. Thank you, Mr. Chairman.

When Ms. Lavigne says that you are 50 times more likely to get
cancer in Cancer Alley, that is a correlation. That is twice as much,
50 times as likely to get cancer if you are living in those areas.

Ms. LAVIGNE. Yes.

Senator MARKEY. Renewable energy is displacing fossil fuel en-
ergy in Texas and Louisiana and States all across the Country. The
fossil fuel industry is actually looking for a new market for their
product, and it is plastics that they are looking at, where they will
use their fossil fuels. When we see an increase in plastic produc-
tion, it does not benefit the communities. It actually benefits the
oil and gas companies.

Ms. LAVIGNE. That is right.

Senator MARKEY. The bottom line is that we have a plastic bottle
right here, they could use another substance to make the bottle.
They used plastics. You really can not do a lot about it. You have
plastic in your house, you have plastics right here on the dais. We
do not get options. That is the problem.

In the same way that the auto industry didn’t want to build in
seat belts. Are you not going to drive? No, you have to drive to
work. The auto industry didn’t want to put in air bags. Are you not
going to drive to work or to school? No, you have to drive. You
want the safeguards, but the auto industry didn’t want to put it
in.
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It took regulations in order to make sure that we would have
those safeguards in place. By the way, the mining industry, they
didn’t want to put in safeguards for the workers. Black lung dis-
ease, you just have to run the risk. No protections.

We can see the whole trend here in terms of how these sacrifice
zones are created here by those plants. Can you just expand a little
bit more, Ms. Bradford, on your experience on this issues?

Ms. BRADFORD. Expand on——

Senator MARKEY. On the toxicology-related studies that do show
the correlation to disease, when a human body is exposed to these
toxic substances.

Ms. BRADFORD. Yes. There was a paper published late last year
by Dr. Terrell and Dr. St. Julien around air pollution being linked
to higher cancer rates among Black or impoverished communities
in Louisiana. They concluded that regardless, our analysis, I will
provide context. Just like I said before, they did speak to the fact
that low-income communities, low-income Black communities in
particular do not have access to health care and preventive care for
sure.

In addition to that, they were able to provide evidence of a state-
wide link between cancer rates and a carcinogenic air pollution in
marginalized communities, and suggest that toxic air pollution is
a contributing factor to Louisiana’s cancer burden.

The last time I checked, Louisiana’s cancer burden, I believe we
were second in the Nation and fifth for mortality, just for various
reasons for those differences. Then I was trying to look up studies
for Baton Rouge, with their major petrochemical complex, with
Exxon and Formosa Plastics in Baton Rouge.

The studies are coming out more. It is hard to get the point
source.

Senator MARKEY. Thank you. I agree with you 100 percent.

Mzx. Tandazo, I have 1 minute left. Can I get your concluding
thoughts?

Mx. TANDAZO. I will followup on this as well. Yes, I do think that
we have a lot of, it is not just like one facility that we are being
exposed to. It is not just one fossil fuel plant. It is several fossil
fuel plants in one neighborhood. It would be different if we were
like, there is one facility miles away from a neighborhood. This is
literally sited right next to people’s houses.

I think we often tend to forget how much people lack health care,
to be able to take care of themselves. A lot of these communities
have socioeconomic challenges and lack access to a lot of these re-
sources that, if you actually had universal health care there prob-
ably wouldn’t be as much death happening because folks would be
able to go to the doctor and check themselves and be like, hey,
something is happening. I am not feeling well. A lot of the people
in our communities do not have that.

Senator MARKEY. This is such an important hearing. Thank you,
Mr. Chairman, for bringing this great group together. We have to
learn from them and then act. Thank you, Mr. Chairman.

Senator MERKLEY. Thank you very much, Senator Markey.

We are getting close to wrapping up, but I wanted to mention a
couple of things. I like the analogy that my colleagues represented
about cars. Cars are essential. When they were without seat belts
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or airbags or bumpers or crush zones, a lot more people died. In
this case, we are trying to figure out how the pollution can really
be limited, how the bad effects can be limited.

I was kind of struck by the conversation about water bottles. We
have three examples up here. We have a glass, so it can be used
a million times. We actually have a pitcher, and this pitcher is not
glass. I am not sure about the one on your table there. They look
like maybe those are glass, this is not. Both of them are reusable
thousands of times.

Then my colleague had a plastic water bottle. It is designed for
single use. Some States have deposits on those bottles. Oregon was
the first to have a returnable deposit, and it massively decreased
the pollution. At that time it was all glass, but it was often shat-
tered, broken glass. As a kid, I was a Boy Scout, we were out pick-
ing up glass shards all the time.

When we did in Oregon the first return bill in the Nation, which
was 5 cents, which would be equivalent to a quarter today, they
just disappeared completely. If somebody else left one, you picked
it up yourself. For the equivalent of 25 cents today, you didn’t
waste it.

Then we had another problem, which was the flip top on alu-
minum cans. Those little flip tops were sharp and they were being
digested by animals and stepped on and feet were cut. Oregon said,
you can not have detachable flip tops. The industry was like, that
1s crazy, it is impossible to solve. The day that went into effect, all
the cans in Oregon had an attachable flip top. It was a solvable
problem.

There are solvable problems in the plastic pollutions that we are
suffering from, and that is what we are working to solve. There is
a difference between a glass that we can use a million times, a
plastic or glass pitcher, and using instead over the course of time,
thousands of water bottles. Those water bottles, in the States that
do not have a deposit on their water bottles, the recycling rate is
often under 20 percent. The States that have a deposit, the rates
are almost always over 60 percent.

Oregon increased its return from 5 cents to 10 cents, and we saw
a jump. Five cents is not what it was back in the 1970’s.

I want to conclude, I know we didn’t get to the question, but a
vote is underway and I guess I am one of the last to vote. I have
a little bit of time, OK.

I think to the degree that we can recognize that plastics are
going to be with us in many capacities, but we can seriously reduce
the pollution that comes from the production, we can seriously de-
crease the roadside pollution that comes from plastic waste, we
cannot site any more facilities in places where they are going to
harm the surrounding communities. We can have better regula-
tions on emissions and better, if you will, monitoring of those regu-
lations.

Which brings me to my question. You mentioned in your testi-
mony that these incinerators kept operating but they had like
1,400, I think it was since 2004, air violations. There is a standard,
but when you were talking about 1,400 times it was documented,
who knows how many thousands of times it wasn’t documented.

Mx. TANDAZO. Right.



230

Senator MERKLEY. They just ignored them. It was just a cost of
doing business, well, if we get fined, it does not really matter. The
first time you get fined, it is like, well, shall we fix this problem?
If you are getting cited over 1,000 times, it is clear you are just ig-
noring it.

Why did it not work? Why were they not brought into compliance
with the emission regulations?

Mzx. TANDAZO. It is just a lack of oversight or a lack of authority
to have oversight from the DEP. It was just a lack of oversight that
they didn’t have before, and now they do because of the EJ law.

Senator MERKLEY. You mentioned that these plants are receiv-
ing, I thought you said $60 million of subsidies, recycling subsidies
or renewable energy subsidies.

Mx. TANDAZO. Yes.

Senator MERKLEY. They are burning plastic, emitting toxic
chemicals that harm the surrounding community, and getting
money from the State?

Mx. TANDAZO. Yes, basically. This is because, again, I mentioned
earlier the schemes of false solutions and different names and
terminologies that these industries use, such as alternative recy-
cling that was mentioned here today a couple of times. That is the
same as chemical recycling. The incinerator industry uses waste-to-
energy to label themselves, or municipal solid waste.

They label themselves this way, at the Federal level they have
been recognized as a renewable energy resource. They are recog-
nized at the Federal level under the renewable portfolio standards
program, they receive Federal funding, Federal subsidies for re-
newable energy credits.

Basically, they lied about what operations they do in order to
make it seem like they are actually green energy. The claim is that
they are a renewable energy resource because they are able to gen-
erate energy from burning trash, which would then mean that the
sources and resources they need in order to constantly generate
electricity over the decades is trash.

It means they are dependent on trash. There is no incentive here
to reduce the amount of trash or plastic pollution that goes into
anywhere. They need this incentive. They are not trying to stop the
production of plastic.

When we have policies like a set of bills on responsibilities that
can hold them accountable and reduce the amounts of plastic, then
they are going to have to be held accountable. We are actively
working to get the incinerators removed from the removable port-
folio standard, from the Federal program.

That is just $60 million for the New Jersey incinerators. We have
also been paying out of State incinerators. Overall, it is like $160
million that we have paid from 2002 to 2024. I can give you the
report on that.

On top of that, the amount of energy they produce is like 1 per-
cent of energy. That is not renewable.

Senator MERKLEY. I recall when I was a kid and camping, some-
one said, whatever you do, do not throw any plastic into the camp-
fire, because the fumes are toxic. Everybody knows the fumes from
plastic are toxic. Yet here we are incinerating it and putting those
toxic fumes out into the surrounding community where they are
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producing much higher cancer and disease rates. Also when the
plastic is being made.

Ms. Lavigne, you mentioned, or the conversation came up about
sacrifice zones. The idea that hey, we have low-income commu-
nities, they can not fight something effectively, so we will just put
this toxic, polluting plant squat in the middle of them, and maybe
they will get a few jobs. You have fought that successfully.

To what do you attribute your success?

Ms. LAVIGNE. I spoke to the Good Lord. The politicians do not
help us, the Governor does not help us. Industry is poisoning us.
I had to go to God to ask God what to do about the problems in
my community, when I saw all these funerals I was going to and
didn’t know why.

I also wanted to say, when I was a little girl, we didn’t have this
problem. We didn’t have pollution. We were never, ever sick. My
parents, my grandparents, we lived off the land, we weren’t sick.

There must be some type of solution that we can come to, come
to the middle and figure out what we are going to do. We do not
have to go through everything cold duck with plastic. We should
gradually come to some conclusion where we can live and breathe
clean air and drink clean water.

Senator MERKLEY. These zones where there is extensive emis-
sions that are making people sick and killing them, so-called sac-
rifice zones, Mr. Sunday, would you like your family to live in a
sacrifice zone?

Mr. SUNDAY. I want any facility to operate under the environ-
mental conditions that have been done, enacted by a majority of
the legislature, and then a rulemaking process that affords public
comment, and then rigorously enforced.

Senator MERKLEY. Just to be clear, if you were aware that your
child is moving to a new location and their proposed location is
right next to a plant in which there are extremely high cancer
rates and other disease caused from those emissions, you would
say, that is just fine?

Mr. SuNDAY. This is the other part of public engagement. It is
not just the voice of the communities where the facility is going to
be, the discussion from the regulators about what the strict stand-
ards are going to be enforced at the facility. Armed with that
knowledge, folks can make their decisions.

Senator MERKLEY. Yes, but what would your decision be?

Mr. SUNDAY. I think that people need to have economic mobility
and make the decisions for themselves and be involved in the pub-
lic process.

Senator MERKLEY. Well, my answer would be very different. I
have two children who are just now starting out on their careers.
They may well be moving a lot. If they were moving to a location
next to a plant that had high cancer rates and emissions, I would
say, do you really want to live there? You can not undo the damage
that comes.

I think most every parent in the world would say the same thing.
I realize you are here representing a point of view and you didn’t
want to really answer the question. I suspect you wouldn’t want
your children in that situation next to a toxic, death-creating pro-
duction facility either.
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Let’s keep working toward understanding that we have to have
conversations about the effects. We can not ignore them. There are
very real health and pollution impacts on humans, on communities,
i)n our ecosystems. Then let’s figure out how to diminish the prob-
em.

It isn’t as simple as it was with no flip tops on cans. That was
an easy fix. Industry fought that like crazy, absolutely cannot fig-
ure out how to do it. They had the solution instantly, as soon as
they were required to do so.

I think if we create enough conversation about the need for
change, then industry will help us work together to come up with
solutions.

I want to thank you all for bringing your knowledge and your
real experience to bear. This is an incredibly important conversa-
tion about one of the least understood yet most significant toxic
challenges in America.

With that, the hearing record will remain open through the close
of business on Thursday, June 29th. We will send questions out to
ourhwitnesses. We would appreciate a reply by Thursday, July
13th.

With that, the hearing is adjourned. Thank you.

[Whereupon, at 11:56 a.m., the hearing was adjourned.]
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