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This book is dedicated to the many current and past
U.S. Environmental Protection Agency employees
who are committed to protecting our environment.

About the cover: Earthrise is a photograph of the
Earth and some of the Moon’s surface that was taken
on Christmas Eve, 1968, during the Apollo 8 mission,

the first manned voyage to orbit the Moon. No one
had ever seen an earthrise, and the emotional effect
was a complete surprise to the Apollo 8 astronauts.

Depicting the Earth as isolated and small against the
vast blackness of space, it is one of the most iconic
images of all time and inspirational for the environ-

mental movement of the 1970s.
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INTRODUCTION

Over the past couple of decades, Americans have been subjected to
a systematic propaganda campaign to discredit science. Cham-
pioned by ultra-conservatives, this campaign has come alarmingly
close to accomplishing its goal by elevating people who don’t have
a clue what they’re talking about to the same level as scientists who
have worked long and hard to understand tough environmental
problems. Having gained a foothold, propaganda is extremely diffi-
cult to reverse because of how it morphs with memory and learning.
If you hear something enough, you’re not only going to remember
it, you’re also more likely to believe it. Our survival is wired that
way.

One of the most effective forms of propaganda is the cherry-
picking technique. Richard Crossman, British deputy director of
psychological warfare during World War II, explained why:

It is a complete delusion to think of the brilliant propagandist as
being a professional liar. The brilliant propagandist is the man
who tells a selection of the truth in such a way that the recipient
does not think he is receiving any propaganda. The art of propa-
ganda is not telling lies, but rather selecting the truth you require
and giving it mixed up with some truths the audience wants to
hear.1
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INTRODUCTIONx

Today’s propaganda campaign against science is focusing spe-
cial attention on the U.S. Environmental Protection Agency (EPA),
one of the most critical of federal agencies. What business, industry,
and many Americans want to hear is that the EPA is hurting the
economy, destroying jobs, and intruding into people’s private lives.
Lifted right out of the “cherry-picking” handbook, today’s EPA is
demonized for overregulation. There’s some truth to these
charges—the agency can be overly prescriptive—but the reality is
much more complicated. Establishing any environmental regulation
relies heavily on scientific findings and is a lengthy, challenging,
and often futile undertaking.

Consider a few examples. Among the thousands of new chemi-
cals, many of them highly toxic, none were added to drinking water
regulations for over two decades. Agriculture is today’s most perva-
sive source of water pollution yet is almost entirely unregulated.
After nearly half a century, major battles are still being fought over
which waterbodies are subject to regulation under the Clean Water
Act. And then there’s the EPA’s role in regulating greenhouse gases
under the Clean Air Act, which has set off the environmental ver-
sion of the Civil War.

The Trump administration has become the most serious threat to
the agency to date, but the war on the EPA can be traced back
decades. The most far-reaching damage has come from undermin-
ing the foundation upon which the agency’s legitimacy rests—its
scientific capability and integrity.

This book takes the reader on a journey into some of today’s
most pressing environmental problems and how the EPA has be-
come increasingly stymied in addressing them. We examine the
science, politics, and human dimension of these issues. This is not
an all-inclusive compendium of every problem facing the EPA or all
that the agency does. It’s also not a technical book about environ-
mental policy or a history of the EPA—although we dip into these
topics as needed. Rather, the purpose of this book is to explore the
challenges of regulation and how the war on science is crippling the
EPA’s ability to regulate almost anything. What’s at stake is our
environmental protections.
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EPA 101

Independent, honest science is the backbone of environmental
regulation. It also threatens people who want to hide the truth.
—Christopher S. Zarba, former staff director of the U.S. Envi-
ronmental Protection Agency Science Advisory Board1

The crisis that hit Toledo, Ohio, the night of August 1, 2014, was a
lot like a major hurricane threatening an entire city and having to
evacuate everyone. No exceptions. What happened in Toledo also
involved everyone, almost half a million people. It was summer-
time, which means it was hot and humid in this midwestern city.
Suddenly, around two in the morning, the mayor began issuing ad-
visories through every available means of communication, and he
wasn’t mincing words—our drinking water has been poisoned so
don’t drink it, don’t let your pets drink it, don’t brush your teeth or
prepare food with it, and don’t boil it because that will only concen-
trate the toxins and make it worse.2 Late-night revelers, tuned in to
their favorite station on the way home, caught the breaking news.

Hours later, as Toledoans eased into their Saturday morning rou-
tines, the news was on the front page of the daily newspaper and
pretty much everywhere on the internet. By now, the advisories had
taken on darker implications. For example, as you were spitting out
your morning coffee you also learned that you might have poisoned
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CHAPTER 12

your three-year-old, who had woken up thirsty in the middle of the
night. If symptoms appeared, the authorities got right to the point:
seek medical attention. Immediate symptoms included diarrhea and
vomiting, with liver and kidney damage also on the radar. Infants
and children were the most vulnerable. And no one knew when the
crisis would end. There was one bright spot, however—unlike peo-
ple fleeing a hurricane, Toledoans knew they’d still have a home at
the end of it.

The water ban lasted three days, which doesn’t sound like such a
big deal unless you’re the one experiencing it. For one thing, it had
no relation to the temporary inconvenience of waiting for the plum-
ber to finish up and turn the water back on. And it couldn’t be
solved by dashing next door with a few empty containers when your
water supply is suddenly, with absolutely no warning, cut off. Nor
was the solution to hightail it to the nearest store, because every last
bottled water in Toledo and neighboring communities had disap-
peared from the shelves. If you were the patient sort, you could get
your name on a waiting list for the next bottled water delivery at
Walmart or Walgreens or wherever, and then hunker down on the
curb or on an overturned cart and wait it out. Governor John Kasich
had called up the Ohio National Guard to haul water from all over
the state to distribution centers at the city’s high schools and fire
departments, so that was another option. But there was still no get-
ting around the patience requirement as life came to a virtual stand-
still and people stood in long lines, under a blazing August sun, for a
few precious bottles of water.

The media reported pure pandemonium down at the water treat-
ment plant, but to the extent that was true, it wasn’t the running
around and pulling your hair out variety. Chemists, lab technicians,
and water honchos of all kinds were tweaking their water treatment
cocktail, then sending off the latest sample (via a waiting plane) to
the U.S. Environmental Protection Agency (EPA) lab in Cincinnati,
and then resuming the waiting game until the results came back—
hopefully somewhere in the normal range.

The problem was basically one of bad luck, due to a plantation-
sized carpet of blue-green algae settling over the city’s drinking

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



EPA 101 3

water intake pipe out on Lake Erie. The algal bloom was generating
a highly toxic poison called microcystin, which began showing up in
the water treatment plant and then passing through the treatment
barriers into the distribution system.

About five hundred years ago, the Swiss physician and chemist
Paracelsus nailed the basic principle of toxicology when he said,
“The dose makes the poison.” One of the EPA’s most important
jobs is to figure out where this tipping point is for substances that
pose a threat to human health and the environment, which allows
them to set a standard for “safe” exposure. But when you consider
all the thousands of natural and manmade substances that can be
harmful, and what is involved in conducting toxicological and epi-
demiological studies that must consider different populations
(infants, elderly, and healthy adults) and level of exposure (a single
event, a few days, long-term)—all this is much easier said than
done.

At the time of the Toledo crisis, the “safe” amount of micro-
cystin in drinking water was based on the World Health Organiza-
tion standard of one part per billion. Such a miniscule amount is
hard to fathom, but it does give you an idea of how toxic this stuff
is. During the water shutdown, they were getting measurements of
2.5 parts per billion.3 A year after the crisis, the EPA announced a
safe limit (health advisory) for short-term exposure of bottle-fed
infants and preschool children of 0.3 parts per billion microcystin.

While water workers were experimenting with treatment options,
there really was pandemonium at the mayor’s and governor’s of-
fices. (You can use your imagination on this one.) Obviously, the
most frequently asked question was some version of: When will the
problem be fixed? Governor Kasich assured the city that the ban
wouldn’t be lifted until he was comfortable with his daughters and
wife drinking the water, which was a little vague in terms of a
timeline. Mayor Collins said he would not tell Toledoans to resume
drinking water from their taps until he was convinced that it was
safe for children. Again, vague. No doubt the second most frequent-
ly asked question was something like: What’s causing the problem
and what are we going to do about it so that it doesn’t happen again?
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The short answer to that perfectly logical question was some version
of, “We’re monitoring this very closely,” which translates to there’s
not a darned thing we can do except cross our fingers and pray that
those blue-green algae don’t take up residence in our water neigh-
borhood again. Fortunately, Mayor Collins (an independent),
Governor Kasich (a Republican who is no fan of the EPA), and EPA
officials worked closely throughout the ordeal.

Unbeknownst to most people, blue-green algae aren’t algae—
technically, they’re cyanobacteria. It just happens that these bacte-
ria are photosynthetic and look like algae. Cyanobacteria are gener-
ally considered to be the most successful group of microorganisms
on earth. They are also the most genetically diverse, spanning the
entire ballpark from good to bad. Cyanobacteria are credited with
having accomplished the unique and impressive feat of oxygenating
the planet. They are also such highly adaptable bacteria that they’re
found pretty much everywhere. These nimble little critters not only
survive but thrive in saltwater or freshwater, in scalding hot springs,
in salt formations, on rocks, and in soils. They’ve even been found
in Antarctica. As long as their basic needs are met (that don’t
amount to much—a little phosphorus, a little nitrogen) they can
grow, multiply, and bloom like an English spring. This is where
their downside enters the picture. Some species of cyanobacteria
produce toxins, the most common being microcystin. If that’s not
bad enough, they consume the oxygen in the water as they decom-
pose, resulting in dead zones. There’s some irony here, given that
cyanobacteria were the original oxygen producers, resulting in the
Great Oxygenation Event.

Exposure to cyanotoxins doesn’t just come from drinking the
water, but also from skin contact, breathing, or eating contaminated
shellfish. Pets, livestock, and wildlife are also affected. Dogs don’t
hesitate to drink or swim in water that’s on the green side, poisoning
many every year. In Monterey Bay National Marine Sanctuary,
twenty-one southern sea otters, a threatened species slowly return-
ing from near extinction, died from eating shellfish laced with
microcystin.4
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The nutrients for algal blooms come from a variety of sources,
but the primary culprit is fertilizers mixing with water and flowing
off agricultural fields. What was once mostly a localized problem
has now become a widespread and very serious national problem—
somewhere in the same ballpark as the industrial dumping of yester-
year. In western Lake Erie, the problem is an unintended conse-
quence of no-till farming, where fields are not plowed between
plantings to prevent soil erosion. Consequently, much of the soluble
phosphorus in the fertilizer remains at the surface, making it more
likely to wash away into streams and eventually end up in the lake.
Summers on Lake Erie are now referred to as “harmful algal bloom
season.” The problem will be made worse by climate change, as
warmer water fosters the blooms and stronger storms flush more
nutrients into lakes and rivers. Through an insidious feedback loop
these blooms release methane and carbon dioxide, contributing to
the greenhouse gas emissions causing climate change.

The 2014 drinking water crisis in Toledo was not the first time
that algal toxins affected residents of Ohio or Lake Erie. In 2011,
the largest algal bloom ever recorded on the lake could be seen from
space—stretching 120 miles from Toledo to Cleveland. In 2013, an
algal bloom temporarily shuttered a water treatment plant serving
two thousand people in a town east of Toledo. In 2015, algal toxins
affected drinking water and recreational activities in more than 650
miles of the Ohio River (two-thirds its length). Fortunately, there
were no emergency shutdowns of water treatment plants.

Ohio isn’t being singled out. Cyanotoxins have been implicated
in human and animal illness, or death, in at least forty-three states. 5

A few make national news. In 2016, Florida Governor Rick Scott
declared a state of emergency in Palm Beach and three neighboring
counties because of a toxic algal bloom that spread to the beaches
from Lake Okeechobee. The economic impact to locals was devas-
tating. “This town is 100 percent driven by tourism but the tourism
is empty,” a surf-shop owner told CNN. “You go to the beach and
it’s the height of summer and we have empty beaches, empty restau-
rants, empty hotels. The smell is so horrible you have to wear a
mask in the marina and the river.”6
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Lake Erie has come full circle. In the 1960s, the lake was de-
clared “dead” and became a poster child for the 1972 Clean Water
Act. By the 1980s, the lake had become an outstanding example of
what humans can accomplish when they put their mind to it. One
biologist described it as “the best example of ecosystem recovery in
the world.”7 Today, it’s once again a poster child for water pollu-
tion, this time because of harmful algal blooms. Voters in Toledo,
Ohio, even passed the Lake Erie Bill of Rights in 2019. This
groundbreaking law (soon challenged) allows the people of Toledo
to act as legal guardians for Lake Erie, as if the citizens were the
parents and the lake were their child. As such, citizens can sue
polluters to pay for cleanup costs and prevention programs.8

The Toledo algal bloom not only illustrates how the EPA’s ef-
forts to protect our waterways and drinking water are far from over,
it shows the difficulty of keeping ahead of emerging issues. Harmful
algal blooms have been a growing concern for years, yet there were
serious impediments affecting the response to the Toledo episode.
Standardized methods for analysis of cyanotoxins, information on
water treatment options, and guidance for communicating drinking
water risks were all lacking. After the ordeal, the EPA addressed
some of the unresolved issues. However, one prominent question
remains: Should a drinking water standard for cyanotoxins be estab-
lished, and if so, for which ones? A critical first step to answer this
question involves nationwide monitoring of drinking water supplies
that will conclude in 2020. In the next chapter, we’ll look at why
enacting drinking water regulations takes so long. For necessary
context, let’s first look briefly at the EPA’s history and how the
agency works.

A BRIEF HISTORY OF THE EPA

When President Nixon created the EPA in 1970, he didn’t do it
because he cared about the environment. He simply wanted to mol-
lify the environmental “crazies” and divert national attention away
from the Vietnam War and civil rights issues. In creating the EPA,
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it’s been said that Nixon saw a mob coming, jumped in front of it,
and called it a parade.9

And what a parade it was. During the 1970s, the U.S. Congress
was the most progressive environmental legislative body in history.
Within a decade, the country went from limited—and largely inef-
fective—environmental legislation at the state and federal level to
major Congressional acts addressing air, water, and land. In 1970,
Congress passed the Clean Air Act. In 1972, Congress passed the
Clean Water Act and the Federal Insecticide, Fungicide, and Roden-
ticide Act. In 1974, Congress passed the Safe Drinking Water Act.
In 1976, Congress passed the Resource Conservation and Recovery
Act, which regulates hazardous wastes. That same year, Congress
also passed the Toxic Substances Control Act. Finally, in 1980, in
the midst of the Love Canal crisis, Congress passed Superfund. All
these acts except Superfund were signed into law by Republican
Presidents Nixon and Ford.

The tables turned on the EPA with the election of Ronald Reagan
in 1980. Reagan had little interest in environmental issues, saying
that if the EPA had its way, “you and I would live like rabbits.”10 He
appointed Anne Gorsuch, a Colorado state legislator, as the EPA
administrator. Gorsuch had led a successful battle to block her
state’s participation in the EPA’s hazardous waste program and
fought for less stringent auto emission rules. At the EPA, she be-
came known as the “Ice Queen” for her frosty demeanor and hard-
line approach.11

A key tactic of Reagan’s White House was to control regulatory
agencies by putting the fox in charge of the hen house. Virtually all
EPA appointees to key positions came from the very industries that
the EPA was charged with overseeing. The other criterion for land-
ing a plum job at the EPA was having virtually no experience (or
interest) in the environment. An example is William Sullivan, a
lawyer who often represented steel companies, who was put in
charge of the EPA’s national enforcement program. Sullivan later
explained how he got the job: “I handled Reagan’s stop in Young-
stown as a candidate, and when they were recruiting, they asked for
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my resume. The EPA was the last job I wanted to go to, and en-
forcement was the last job I wanted at the agency.”12

Given the continuing strong public support for environmental
protections, the Reagan administration took a backdoor approach to
neutralizing the agency. While insisting that she supported the
EPA’s programs, Gorsuch argued that she could carry out the agen-
cy’s work better, and more efficiently, by streamlining resources.
Along with massive budget reductions, Gorsuch slashed about a
quarter of the workforce—helped along by a steady exodus of de-
moralized employees. Responsibility for many environmental pro-
grams was transferred to states, with virtually no accompanying
federal oversight.

Three weeks after taking office, Gorsuch abolished the Office of
Enforcement. Lawyers and staff who enforced air, water, hazardous
waste, pesticide, and toxic chemicals laws were marginalized by
distributing them across the agency. Soon after, a directive went out
to the EPA regional offices that they should not send any cases to
headquarters to be reviewed for possible action until they had ex-
plored “every opportunity for settlement.” The note added, “Every
case you do refer will be a black mark against you.” The number of
enforcement actions forwarded by the regional offices plummeted
by 79 percent the following year.13

A pervasive mistrust of employees resulted in enormous morale
problems. Gorsuch and her appointees gave all indications of be-
lieving what industry lobbyists told them over what highly qualified
and committed EPA staff was saying. There were also the hit lists.
An organizational chart of top career officials was created with a
colored dot next to each name—blue for those deemed loyal to the
administration, red for acceptable performers to be transferred to
less responsible positions, and brown for those to be eased out.
Employees referred to the chart as the Crayola code.14 A former
headquarters enforcement manager summed up the working condi-
tions: “You were trying to survive, trying to continue to do your job,
while most of your days were spent worrying about whether you
would actually have a job, in some cases, or whom you would be
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working for and whether that person would be a rational human
being.”15

After about a year on the job, Gorsuch began to get into hot
water. An investigation revealed that she had privately assured a
small refiner that it wouldn’t be penalized if it violated gasoline lead
regulations.16 She also kindled public outrage when she lifted a ban
against dumping drums of liquid hazardous wastes in landfills.
Many of Gorsuch’s public relations problems stemmed from
charges that the EPA was delaying Superfund cleanups for political
reasons and making “sweetheart” deals with polluting companies to
reduce their liabilities. In the fall of 1982, acting under orders from
Reagan and the Justice Department, Gorsuch refused to provide
Superfund documents that were subpoenaed by a congressional sub-
committee. In response, the House of Representatives voted to hold
Gorsuch in contempt—a first for a Cabinet-level officer.17 Gorsuch
resigned a few months later, after fewer than two years in office.

To address the contentious issues surrounding the agency, Rea-
gan brought back William Ruckelshaus, the EPA’s first administra-
tor. Ruckelshaus was followed by Lee Thomas and then William
Reilly under George H. W. Bush. All three administrators sought to
bring a more scientific, risk-based approach to guide the agency’s
priorities. Ecological issues and pollution prevention also gained
greater attention, as did international problems such as acid rain and
the ozone hole.

During the 1980s, Congress renewed and strengthened every ma-
jor environmental statute that came up for renewal.18 These in-
cluded the Resource Conservation and Recovery Act in 1984, the
Safe Drinking Water Act and Superfund in 1986, and the Clean
Water Act in 1987. The Clean Air Act underwent major revision
and enhancement in 1990. And then, in 1994, the country’s center
of gravity changed when Newt Gingrich led the Republican take-
over of the House for the first time in forty years—ushering in the
end of a working bipartisan Congress. The war on the EPA and its
science has intensified since that time.

The Clinton administration’s most significant environmental
achievement was standing firm against Republican attempts to roll
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back environmental laws and regulations. The only major EPA
legislation under Clinton were revisions to pesticides and drinking
water laws. Clinton’s limited environmental record contributed to
activist Ralph Nader’s run for president in 2000 as a Green Party
candidate, possibly serving as a spoiler for Al Gore in Florida and
leading to George W. Bush’s win. Immediately before leaving of-
fice, Clinton signed a whirlwind of environmental regulations. Bush
promptly suspended Clinton’s “midnight regulations,” ultimately
approving some of them (e.g., a revised drinking water standard for
arsenic and limits on diesel emissions), but shelving or reversing
others (e.g., cleanup requirements for mining on public lands).19

Enforcement activities and regulations dropped off significantly
under Bush. As during the Gorsuch years, major environmental pol-
icy decisions were driven by political appointees who viewed their
mission as the single-minded advancement of the president's policy
agenda. As such, they ignored or downplayed the scientific advice
and analysis of career employees. A signature controversy under
Bush was accusations of censoring government scientists and alter-
ing their reports when these threatened the administration’s lax en-
vironmental agenda in areas such as climate change and the listing
of endangered and threatened species.20

A whole new level of antagonism emerged during the Obama
presidency, with its environmental pushes in climate change, clean
air and water, and renewable energy. Republicans in Congress
fought back with every weapon at their disposal to delay, limit, or
prevent EPA actions, declaring that the Obama administration was
waging “an all-out assault on the American economy.” Oklahoma
Senator James Inhofe, Republican leader of the powerful Senate
Energy and Natural Resources Committee, compared the EPA to
Nazi Germany’s Gestapo. In 2014, incoming Senate Majority Lead-
er Mitch McConnell’s (R-KY) number one priority was “to try to do
whatever I can to get the EPA reined in.”21

With the election of Donald Trump, anti-EPA fervor kicked into
high gear. During his campaign, Trump repeatedly promised that he
would get rid of the EPA. “We’re going to have little tidbits left but
we’re going to get most of it out. What the EPA does is a disgrace,”
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went one-such comment. When asked who will protect our environ-
ment, he quipped, “We’ll be fine with the environment.”22

By appointing Scott Pruitt as EPA administrator, Trump lost no
time in making good on his promise. Even among Trump’s most
controversial appointments, Pruitt stood out as overtly hostile to the
agency he was chosen to lead. During his six-year tenure as Oklaho-
ma attorney general, Pruitt had led or took part in fourteen lawsuits
against the EPA, particularly opposing regulations affecting his oil
and gas donors.23

Pruitt operated out of the Gorsuch-era playbook: large proposed
budget cuts under the guise of efficiency, key appointees coming
from the business and industrial sectors that the EPA is charged
with regulating, treating career EPA employees with disdain and
ignoring their advice, undermining the balance between the role of
states and the federal government, and making enforcement of envi-
ronmental regulations a low priority. The idea was to roll back
existing regulations and reduce the agency’s ability so much that it
wouldn’t be able to recover even when the political winds change.
He did this by relying largely on political appointees, former lobby-
ists, and industry officials to shape his policies.24

When Pruitt was first selected as the EPA administrator, the New
York Times described him as “carefully plotting out a course to go
after the EPA with a scalpel rather than a meat cleaver.”25 As soon
became obvious, Pruitt viewed his job at the EPA as a launching
platform to promote himself—possibly even making a run at the
presidency in 2024.26 Eager to make a big splash, Pruitt rushed
through changes without building a legitimate case for many of his
actions. As a result, many of his efforts to delay or roll back Obama-
era regulations were struck down by the courts. Nonetheless, Pruitt
did substantial damage to America’s environmental protections, set-
ting the stage for his successors to continue where he left off. He
delayed rules that had not yet taken effect and set in motion roll-
backs in regulations across the board. He demoralized the agency
and caused many dedicated and highly qualified employees to leave
the agency. He was a primary advocate for withdrawing from the
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Paris climate agreement. He also inflicted substantial damage
through omission.

Scott Pruitt brought new meaning to the abuse of high office:
flying first-class and indulging in luxury hotel accommodations,
enlisting staff to help his wife seek a fast-food franchise and later a
high-paying job, and enjoying a fifty dollar-a-night sweetheart deal
in a luxury Capitol Hill condo, co-owned by the wife of a lobbyist
with interests in EPA decisions.27 By spring 2018, Pruitt’s belief
that the rules didn’t apply had caught up with him. With more than a
dozen federal inquiries underway into his spending and ethical be-
havior, he resigned in September. Andrew Wheeler, a former coal
lobbyist, assumed the reins as acting administrator. Much less flam-
boyant and politically ambitious than Pruitt, Wheeler continued the
regulatory rollbacks. “I don’t think the overall agenda is going to
change that much,” he told the Washington Post, “because we’re
implementing what the president has laid out for the agency.”28

Wheeler’s subsequent actions would prove his point.
The Trump administration carried out an unprecedented effort to

undermine the way in which science is used by government agen-
cies. As an example, one of Pruitt’s first acts was to put on hold a
proposed EPA rule to ban the pesticide chlorpyrifos, a highly toxic
chemical that causes brain damage and other neurological harm to
children. After many years of research, scientists in the EPA’s Of-
fice of Pesticide Programs were not consulted on the decision.29 The
Trump administration also targeted the EPA’s scientific advisory
committees. Under the guise of avoiding conflicts of interest, scien-
tists who received EPA research grants were barred from serving on
its scientific advisory committees—when, in fact, the scientific ad-
visory boards don’t decide on individual grants. At the same time,
there was no such exclusion for experts working for industry, even
if their firm is regulated by the EPA—a glaring conflict of interest.30

Dozens of scientists on these committees were replaced with indus-
try-friendly members. Even then, the committees were often by-
passed when making key decisions.

It can be reassuring to know that we’ve been here before during
the Gorsuch years and somehow survived, but the key difference is

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



EPA 101 13

today’s lack of bipartisan support for environmental regulations. A
scorecard by the League of Conservation Voters that rates members
of Congress on how they voted on environmental issues says it all.
In 2017, Republican senators and House GOP members had average
scores of 1 percent and 5 percent, respectively. Forty-six Republi-
can senators and 124 House Republicans scored zero. In contrast,
Democratic senators and representatives each averaged over 90 per-
cent. Compounding the problem, with the exception of climate
change, there is only lukewarm public concern about our endan-
gered environmental protections.31

As the EPA nears the half-century mark, there’s a reason why
the American public is largely apathetic and silent. Overall, the
environment looks like it’s doing just fine. The highly visible prob-
lems, such as the crippling smog and filthy rivers of yesteryear, are
now just a memory—if even that. Today’s most serious environ-
mental issues are largely invisible to the naked eye and more global
in extent.

HOW THE EPA WORKS

As a large federal agency, the EPA has a unique organizational
structure that allows it to work in partnership with the states. The
EPA’s first administrator, William Ruckelshaus, established the
agency’s headquarters in Washington, DC, as a practical necessity,
and then created ten regional offices around the country—where
most of the action takes place. As a result, the EPA is one of the
most decentralized agencies in the federal government. Rule-mak-
ing and policy development fall under the aegis of headquarters
staff, but the regional offices, working in conjunction with the states
(and Indian tribes), put policy to practice. It’s a balancing game
requiring both the carrot and, when all else fails, the stick. States are
essential partners in environmental protection, but they also have
competing interests—notably enticing industry to their state and
keeping it there. A key challenge for the EPA has been how to
delegate responsibility for environmental programs to the states,
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while remaining the ever-present “gorilla in the closet” (a term
coined by Ruckelshaus) that assumes control if state authorities suc-
cumb to special interests or otherwise fail to do their job. Lead
contamination in Flint, Michigan, the most high-profile environ-
mental crisis in recent times, is a prime example of the EPA’s re-
gional office failing to take charge or bring out the headquarters’
gorilla.

The EPA administrator and other top officials are political ap-
pointees who support the president’s agenda. In contrast, the long-
term career staff is focused on, and dedicated to, environmental
protection. Outside scientists also play an important role. For exam-
ple, the Science Advisory Board independently reviews the science
behind some of the EPA’s most consequential decisions and poli-
cies. The Clean Air Scientific Advisory Committee has a key role in
determining air quality standards. Environmental and industry
watchdog groups also keep a close eye on the EPA. The interplay
among these groups can result in a challenging tension between
politics and science.

At both the regional and headquarters levels, the EPA’s organ-
izational structure consists of separate program offices to address air
pollution, surface water quality, groundwater and drinking water,
pesticides, hazardous waste, and so forth. These offices operate
largely independently, despite (as many of our examples demon-
strate) the obvious need to work together to achieve pollution con-
trol.

The American paradigm of the EPA is reflected in the 1984
movie Ghostbusters. Walter Peck, the main antagonist, is a humor-
less, strictly by-the-book EPA inspector who shuts down the “un-
licensed” storage system housing the Ghostbuster’s mischievous
spirits. The predictable massive explosion unleashes epic-scale con-
sequences on New York City. Fortunately, in the real world, this is
not the way the EPA operates.

The EPA’s regulations are broadly defined by Congressional
legislation, thereby giving the agency considerable latitude in estab-
lishing specific rules and how to go about enforcing them. Enforce-
ment work is part sheriff with a badge and part diplomat at the table.
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Limited staff and funding necessitate that EPA managers carefully
choose their battles. Some violations can be quickly resolved, but
complex cases often involve high stakes and hard choices. The
EPA’s enforcement staff face sensitive decisions involving accept-
able pollution control measures, how much time to allow a violator
to come into compliance, and the size of penalties. The last resort is
always whether to refer the matter to the Justice Department for
civil or criminal action. As an EPA regional supervisor put it, “You
know, we really have to be very reasonable when we’re in the
enforcement business. The problem is that a lot of times it’s just
damned difficult figuring out what being reasonable means.”32

John Quarles, deputy administrator under Ruckelshaus, ex-
plained the reality of taking intransigent violators to court: “Nearly
everyone exposed for the first time to the realities of court action is
astonished at the length of court dockets, the complexity of pretrial
procedures, the opportunities for delay by opposing counsel, the
time and effort required for preparing cases for trial, and numerous
other difficulties in pushing a trial through to adjudication.”33 And
then there are the appeals.

The EPA’s first major test case set the tone for the agency’s
enforcement approach. In 1971, the EPA won a court case against
Armco Steel for polluting the Houston Ship Channel, which had
become a toxic waste sewer for Armco and other industries. Armco
had been discharging over 975 pounds of cyanide, more than 380
pounds of phenols, and between six thousand and twelve thousand
pounds of ammonia each day into the channel. The judge came
down hard and prohibited any further discharge, effective immedi-
ately. Armco’s chief executive officer wrote to Nixon, reminding
the president that he had personally assured industry that they would
not be a whipping boy in solving environmental problems. He added
that the court order had eliminated about three hundred jobs in a
stroke of the pen. The company then hunkered down and flatly
refused to negotiate with the EPA. Newspapers got hold of the story
and exposed Armco’s campaign contributions to Nixon. The result-
ing public outcry forced the company to come to the table. How it
played out was humane and reasonable. The EPA allowed the plant
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to temporarily resume operations while it installed treatment facil-
ities. (It also came out that those three hundred employees thrown
out of work by the EPA’s meddling had, in fact, been laid off
several weeks before the judge’s decision.)34

The Armco case set the stage for the EPA’s approach in dealing
with many pollution cases—in short, aggressively pursue egregious
polluters and then negotiate a reasonable timeframe for compliance
that takes into consideration cost and impact on jobs. The EPA’s
enforcement actions are often supplemented, or forced, by environ-
mental groups acting through citizen lawsuits. Simultaneously,
many environmental policy professionals recommend greater adop-
tion of more cooperative approaches and market incentives.

From the agency’s first actions, challenging and legitimate ques-
tions arose about which takes priority, the environment or jobs.
Ruckelshaus was focused on this dilemma when he observed: “Pub-
lic opinion remains absolutely essential for anything to be done on
behalf of the environment. Absent that, nothing will happen, be-
cause the forces of the economy and the impact on people’s liveli-
hood are so much more automatic and endemic.” William Ruckel-
shaus held many prominent positions throughout his career, but he
ranked his tenure at the EPA above all others. “At EPA,” he re-
flected, “you work for a cause that is beyond self-interest and larger
than the goals people normally pursue. You’re not there for the
money.”35

The EPA’s organizational structure and initial policy decisions
serve as a starting point to understanding how the agency is address-
ing some of today’s most serious environmental issues in the areas
of drinking water (chapters 2 and 3), water pollution (chapters 4 and
5), air pollution and climate change (chapters 6–8), and toxic chemi-
cals and hazardous waste (chapters 9–12). The stories in each chap-
ter illustrate the political, scientific, and regulatory challenges fac-
ing the agency.

Virtually everything that the EPA has accomplished has come
out of the crucible of intense controversy, with significant econom-
ic, health, and social consequences at stake. The agency almost
invariably finds itself entangled in major and long drawn out court
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battles. In the scheme of things, this large federal agency charged
with protecting our environment is, in reality, a David taking on the
Goliath of big business. Even in the best of times, it’s remarkable
that anything gets done.

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



Part I

Drinking Water
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TAKE IT FROM THE TAP

The most important healthcare provider in your community is
the person who looks after your water.
—Bernadette Conant, chief executive officer, Canadian Water
Network

In 1997, California water regulators got a major jolt. For decades,
they had known that Aerojet, Lockheed Martin, and other defense
contractors had dumped millions of gallons of perchlorate waste
into unlined pits that had worked its way into groundwater. This had
been a localized problem. With the availability of more sensitive
laboratory techniques, the chemical was now showing up in drink-
ing water far from these sources of contamination. The problem
kicked into high gear when the Metropolitan Water District of
Southern California started finding perchlorate in their drinking wa-
ter plants.1

The Metropolitan Water District is the nation’s largest supplier
of drinking water, providing water to heavily populated portions of
southern California. The agency employs almost two thousand peo-
ple to keep this water megalith operating, including a battalion of
scientists and technicians who perform hundreds of thousands of
tests on water samples every year. The Metropolitan Water District
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of Southern California is so huge, with so much at stake, that it’s
known far and wide as simply MWD.

For MWD, the problem was two-fold. First, the health implica-
tions were alarming. Perchlorate interferes with the uptake of iodine
by the thyroid. Reduced iodine uptake can lead to inadequate levels
of thyroid hormone that helps regulate the body’s metabolism and
controls development of the central nervous system in fetuses and
infants. Environmental health scientists generally agree that the risk
of developing health problems from perchlorate contamination is
low in healthy adults, but a prolonged decrease of thyroid hormone
can have serious consequences in sensitive populations—pregnant
women, fetuses, newborns, and people with thyroid disorders. Of
most concern is that perchlorate in pregnant woman with low iodide
levels can disrupt brain development in fetuses and infants. About
one-third of U.S. women have these lower iodine levels.2 The risk
of perchlorate exposure to fetuses is greatest in the first trimester
because brain development starts very early and is fully dependent
on maternal hormone production. The developmental harm appears
to be irreversible.3

MWD’s second problem was that perchlorate was showing up in
their plants largely supplied by the Colorado River—over two hun-
dred miles to the east. A team of technicians was dispatched to Lake
Havasu, the reservoir on the Colorado River that supplies much of
southern California’s drinking water. When they found perchlorate
in the samples collected from the reservoir, this was no longer sole-
ly California’s problem. Phoenix, Tucson, and other cities in Arizo-
na are also heavily reliant on water from Lake Havasu.4

Additional sampling to locate the source found perchlorate in
Lake Mead, 150 miles upriver from MWD’s intake pipes. From
there, officials tracked the contaminant to Las Vegas Wash, a tribu-
tary to Lake Mead. Further sampling discovered high concentrations
of perchlorate in a seep that forms a small stream flowing into the
wash. Like pulling on a string, they just followed the trail. The
highest concentrations of perchlorate were found in groundwater
three miles from the seep beneath a perchlorate plant operated by
Kerr-McGee.5
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The scope of the problem was staggering. A three-mile long
plume was discharging about nine hundred pounds of perchlorate
every day into Las Vegas Wash, with most of it ending up in Lake
Mead.6 This single source was contaminating the drinking water
supply of fifteen million to twenty million people in Arizona, south-
ern California, and southern Nevada. And it didn’t end there. The
winter lettuce crop for America’s dinner tables, irrigated with Colo-
rado River water, also contained perchlorate.7

This was not the first time that Kerr-McGee had a public rela-
tions problem. The movie Silkwood depicts one of the company’s
employees, Karen Silkwood, who died under mysterious circum-
stances while gathering evidence to implicate Kerr-McGee in ex-
posing its workers to plutonium. The company also had a legacy of
toxic contamination at chemical sites across the country. Rather
than pay for the clean-up costs of these contaminated sites, Kerr-
McGee spun off these assets into a separate company without re-
vealing the full scope of the problems to investors. The Justice
Department brought fraud charges against Kerr-McGee’s successor
company, Anadarko, to pay for the cleanups. In 2014, Anadarko
settled for over five billion dollars, including $1.1 billion to a state
of Nevada trust fund for cleaning up the perchlorate site. At the
time, this was the largest recovery for the cleanup of environmental
contamination in history.8

All told, the clean-up effort has been a success. Perchlorate en-
tering Lake Mead has been reduced by 95 percent, with more than
five thousand tons removed from the environment.9 But the chemi-
cal continues to be found elsewhere around the country, often asso-
ciated with military bases. Perchlorate makes solid rocket fuel burn
(as well as flares and fireworks). It was an essential ingredient in
building bigger and more powerful rockets during the Cold War and
NASA’s space shuttle. It remains critical to national defense, in-
cluding today’s Tomahawk and Minuteman missiles. The Navy uses
it in its underwater munitions. There’s a lot at stake here for the
Department of Defense and NASA.10

Shortly after perchlorate was discovered in Lake Mead, the De-
partment of Defense began testing for perchlorate in water and soils
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around their bases. From 1997 to 2009, the Department of Defense
reported finding perchlorate at 284 (nearly 70 percent) of its instal-
lations sampled. Perchlorate also has been found at NASA sites,
including the Jet Propulsion Laboratory in Pasadena, where local
drinking water sources were contaminated.11

The U.S. Environmental Protection Agency (EPA) got involved
in the Lake Mead issue in full knowledge that they were up against
NASA and the world’s most powerful war machine, the U.S. De-
partment of Defense. The main battle line formed around what level
of perchlorate can be considered safe. In 1998, the EPA set four to
eighteen parts per billion as an “interim” range for perchlorate expo-
sure while it completed a risk assessment. Four years later, the
agency recommended a health-protective standard of one part per
billion. With perchlorate showing up in military bases all over the
country and billions of dollars of clean-up costs at stake, the Penta-
gon fought back, arguing for a standard of two hundred parts per
billion.12

The Bush White House turned to the National Academy of Sci-
ences to study the problem. The Academy report came out in 2005.
Results of nationwide sampling also found less than one percent of
public water systems exceeded fifteen parts per billion. The EPA
relied on the Academy study to establish a goal of 24.5 parts per
billion for cleanup at Superfund sites. A drinking water standard
remained elusive, and states began to adopt their own standards.13

In October 2008, against the objections of its own scientists, the
EPA administrator under the Bush administration opted not to regu-
late perchlorate, citing the need for more research. What followed
was almost unheard of when an EPA advisory board on children’s
health issues posted a letter of protest on the agency’s website.
“This decision,” the letter stated, “does not recognize the science
which supports the exquisite sensitivity of the developing brain to
even small drops in thyroid hormone levels” that could be caused by
perchlorate. At risk, the scientists claimed, were “millions of preg-
nant women and their fetuses, and lactating women and infants
across the country.” The EPA’s Science Advisory Board also
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weighed in, contending that the agency had acted hastily in giving
the chemical a pass.14

In January 2009, during its last days in office, the Bush adminis-
tration announced an interim health advisory for perchlorate of fif-
teen parts per billion. This value accounted for food as an additional
source of perchlorate. A study by the U.S. Food and Drug Adminis-
tration had found low levels of perchlorate in 74 percent of 285 food
items tested. Certain foods, such as tomatoes and spinach, had high-
er levels than others.15 The outgoing Bush administration also an-
nounced that it was asking the National Academy of Sciences to
review the interim health advisory level—yet another in the long
series of delays.

Senator Barbara Boxer, a firebrand liberal Democrat from Cali-
fornia, was chair of the Environment and Public Works Committee,
and she had had enough. For seven years, Boxer had been actively
pushing for setting a perchlorate standard, so it could be regulated—
enough of this soft-pedaling health advisory nonsense. “This is a
widespread contamination problem, and to see the Bush EPA just
walk away is shocking,” she protested.16 Less than a week after the
EPA’s announcement of yet another National Academy review,
Boxer had a chance to do something about it. Lisa Jackson’s confir-
mation hearing as Obama’s first EPA administrator was coming up.

Jackson, as the former head of the New Jersey Department of
Environmental Protection, was no stranger to the perchlorate con-
troversy. In 2005, a panel of scientists, environmental activists, and
industry leaders had urged New Jersey to regulate the chemical.
Three years later, Jackson’s department hadn’t even completed a
draft of the rule.17

Senator Boxer saved her ammunition for what she called a
“lightning round” during the final minutes of Jackson’s hearing.
Boxer told Jackson that she wanted simple yes or no answers to a
few questions. The first question was about perchlorate. After not-
ing that California had 290 drinking water sources with at least four
parts per billion of perchlorate, Boxer told Jackson:
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Yet, EPA recently refused to regulate perchlorate. We had quite
a to-do over here in that hearing. And they won’t regulate it in
drinking water, and they sent the issue back to the National
Academy of Sciences. Now, again, delay, delay, delay. We have
had years of it, and we need action! Do you commit to us to
immediately review this failure to establish a drinking water
standard for perchlorate and act to address the threat to pregnant
women and children caused by this dangerous toxin?18

In accordance with Boxer’s ground rules, Lisa Jackson simply re-
plied, “Yes, Madam Chair.”

In 2011, the Obama administration reversed the Bush adminis-
tration’s decision not to regulate perchlorate and committed to pro-
posing a drinking water standard within two years.19 The deadline
came and went. The key issue, and continuing challenge, was how
to determine the relationship between perchlorate exposure in drink-
ing water and brain development in fetuses and infants. In 2013, the
EPA Science Advisory Board recommended that the agency use a
non-traditional approach known as physiologically based pharma-
cokinetic modeling. The EPA undertook development of this ap-
proach in collaboration with the U.S. Food and Drug Administra-
tion.

In 2016, with a perchlorate standard still nowhere in sight, the
Natural Resources Defense Council took the EPA to court. Under a
Consent Decree, the EPA committed to propose a standard by Octo-
ber 2018, with a six-month extension later granted. At long last, in
May 2019, the EPA proposed the first new drinking water standard
for a chemical in two decades—fifty-six parts per billion for per-
chlorate. The proposed standard was several times higher than the
earlier health advisory of fifteen parts per billion and the science
behind any standard continued to be controversial. The EPA also
requested feedback on whether a drinking water standard was even
needed. A final standard is due by June 2020.

Each year, every residence in the country that gets its water from a
community water system receives a Consumer Confidence Report,
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which provides customers with information about their water
sources, the contaminants in their water, and the health effects of
these contaminants. This annual report was the brainchild of Con-
gress when it was debating the 1996 Safe Drinking Water Act
Amendments. It seemed a great idea at the time—a nice, simple,
straightforward rundown on how your local water provider is doing
in keeping your water safe to drink.

Water utility employees whose job it is to compile all this pains-
taking information may be passionate about this task, or they might
just go through the motions with the same enthusiasm as filling out
your tax return. But there’s a crucial difference. Tax returns get
read, sometimes under a magnifying glass, while the Consumer
Confidence Report is almost completely unappreciated. In fact,
most Americans don’t have a clue that they receive an annual Con-
sumer Confidence Report about how their drinking water is doing.
When their annual report arrives, they open the envelope or email to
make sure it’s not important, and after a cursory glance, they toss it
or delete it. A major reason for this lack of interest is that you
basically need to have a translator on hand, preferably a chemist or
water expert, to understand what all this stuff means.

For the very few who have the necessary background or are
willing to put in that extra effort, this Consumer Confidence Report
makes for quite interesting reading. We are, after all, talking about
the ingredients in our drinking water. One of the tables lists the
naturally occurring contaminants in your service area, so you might
see arsenic or radium, at what levels they’re allowed in your drink-
ing water, and how your water provider is doing in keeping them
out. After the Flint catastrophe, lead gets special attention these
days. As one example, San Diego’s report notes that 254 schools
were sampled for lead. With few exceptions, your Consumer Confi-
dence Report is about contaminants regulated by the EPA—which
means that perchlorate won’t appear unless it’s regulated. Then
there’s a category called disinfection byproducts, which are taken
very seriously down at your water treatment plant. And they have
been for decades, because these were the first contaminants regulat-
ed by the EPA. It turns out this innocuous-sounding category was,
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and continues to be, one of the major challenges regarding drinking
water safety. It all began with chlorination.

Chlorination of drinking water is widely hailed as the major health
achievement of the twentieth century. Along with filtration, it has
saved more lives than any other public health development in all of
human history.20 However, in the beginning, the idea of introducing
a “poison” into the drinking water supply was highly controversial
and had to overcome stiff resistance.

In 1902, Middelkerke, Belgium, installed the world’s first chlo-
rine disinfection system for drinking water.21 Prior to that time, no
municipality had ever added chemicals to their drinking water sup-
ply. Even filtration was considered unnatural by many. In 1908,
Jersey City, New Jersey, joined the vanguard when it became the
first city in the United States to chlorinate drinking water. Jersey
City’s history-making achievement came only after two high-profile
court cases.

Located across the Hudson River from Lower Manhattan and
with a backside view of the Statue of Liberty, Jersey City was the
main port of entry for immigrants to the United States for decades as
they arrived at Ellis Island. Like many other cities of the day, the
city battled typhoid fever transmitted through unsanitary water. In
1904, Jersey City began receiving untreated water from a newly
constructed reservoir. The contract had promised water that was
“pure and wholesome,” but it didn’t turn out that way. Water with
high concentrations of bacteria would periodically short-circuit the
natural purifying processes of the reservoir. When the water compa-
ny refused to install an expensive water filtration plant, the city
sued. After a lengthy trial with testimony from some of the foremost
engineers and public health experts of the day, the judge decided
that the best course of action was to install sewers to capture and
divert wastes away from the reservoir.22

Dr. John L. Leal, an advisor to the water company, had a much
less expensive solution in mind. Leal’s groundbreaking proposition
was to add chlorine to the water as it left the reservoir. Leal was a
physician and experimenter, and he knew that chlorine kills bacte-
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ria. Chlorine, the same poison used in gas warfare in World War I,
would be added at levels low enough to maintain a safe water sup-
ply. The judge was skeptical but open-minded. He gave the water
company three months to test Leal’s plan and then report back.

In just ninety-nine days, George W. Fuller, the foremost
American sanitary engineer at the time, designed the plant and
supervised its construction. At a cost of only $5.60 per day, the
plant produced water with very low levels of bacteria for Jersey
City’s entire water usage. After a second court trial with dueling
expert witnesses, the judge ruled that chlorine disinfection was ca-
pable of supplying Jersey City with water that was “pure and whole-
some.” Neither sewers nor filtration were needed.

With the city’s chlorination plant now in operation, the typhoid
death rate in Jersey City almost immediately dropped in half and,
ultimately, was driven to zero. The news traveled quickly, and other
cities soon adopted the practice. Within a decade, chlorinating
drinking water had spread to almost every large city in the country.

While this major public health breakthrough has saved countless
lives, it’s also an example of that old axiom—every solution creates
new problems. In this case, it took over half a century to discover
that chlorination creates suspected carcinogenic chemicals in drink-
ing water. Unraveling this mystery required a combination of the
development of sensitive instruments and innovative Dutch and
U.S. chemists.

In the early 1970s, the Dutch chemist Johannes J. Rook worked
for the Amstel brewery. His job entailed identifying the chemicals
that were causing bad tastes in beer. Any good brewmaster will tell
you that exceptional beer is all about chemistry, beginning with the
chemistry of the water that you use. Rook discovered that he could
detect the volatile (easily vaporized) chemicals responsible for un-
desirable flavors by sampling the air trapped under the bottle cap.23

When Rook began working for the Rotterdam Waterworks, his
employers asked him to use a similar approach to measure the con-
centration of organic chemicals in the city’s tap water. Rook discov-
ered that chemical reactions between chlorine and dissolved humic
substances in the water were causing high levels of chloroform, a
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suspected carcinogen. Humic substances form from the natural de-
cay of wood, leaves, and algae, giving water rich in organic matter
its characteristic yellow-brown color. By themselves they aren’t
toxic to humans.24

Around this same time, the link between chlorination and sus-
pected carcinogenic organic compounds in drinking water was also
being discovered in the United States. It started in New Orleans. For
years, residents of New Orleans had been complaining about their
drinking water having a chemical and oily taste. In 1972, the EPA
concluded that the disagreeable taste was because of industrial
wastes being discharged into the Mississippi River, and that chlori-
nating the drinking water may also play a role.25 Outside the scien-
tific community, little attention was paid to this finding until the
summer of 1974, when a three-part series in Consumer Reports
titled “Is the Water Safe to Drink?” got people’s attention.

The real attention grabber came several months later, in back to
back reports by the Environmental Defense Fund (EDF) and EPA.
In the first report, a team of scientists led by the EDF reported
statistical evidence that white males whose drinking water came
from the Mississippi River had a 15 percent higher chance of dying
from cancer than white males who consumed well water. The report
noted that “the statistical analysis in this study is the first evidence
in this country, to our knowledge, that carcinogens in drinking water
are in sufficiently high concentrations to endanger human health.”26

The very next day, the EPA released the preliminary results of a
study showing that at least sixty-six synthetic (manmade) organic
chemicals were present in Mississippi River water consumed by
residents of New Orleans and nearby communities.27 (The number
of chemicals was later raised to ninety-four.) It was still debatable
whether long-term exposure to the low concentrations of these
chemicals could cause cancer, but most experts agreed that they
shouldn’t be in drinking water. To determine if the problem ex-
tended beyond New Orleans, the EPA launched a nationwide study
of synthetic organic chemical contaminants in the drinking water of
eighty cities.28
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Another shoe fell a month later. In December 1974, EPA chem-
ists reported evidence that some of the organic chemicals (chloro-
form and similar compounds) were being formed by chlorination.29

These suspected carcinogenic compounds became collectively
known as trihalomethanes—THMs for short. While it would have
been premature to blow the whistle on THMs as a threat to public
health, the evidence was piling up that adding chlorine to drinking
water was producing chemicals believed to be responsible for in-
creased rates of cancer.

Members of Congress took note of these rapidly escalating con-
cerns about the safety of their constituency’s drinking water. Legis-
lation to set enforceable water-quality standards had languished in
Congress for years. Virtually overnight, the one-two punch of the
EDF and EPA studies changed everything. On December 16, 1974,
President Gerald Ford signed the landmark Safe Drinking Water
Act. The act authorizes the EPA to establish minimum standards to
protect tap water and requires all owners or operators of public
water systems to comply with these standards. The Safe Drinking
Water Act is the primary law safeguarding the water we drink. It’s
also one of the most momentous challenges ever undertaken by the
EPA.

Within a year after passage of the act, the EPA released results
from its eighty-city survey of manmade organic compounds in
drinking water. The news wasn’t good. THMs were present in all
chlorinated drinking water systems, and often at concentrations
about a hundred times higher than any other organic chemical.30

When the EPA issued its first drinking water regulations in 1975,
as a stop-gap action the agency simply adopted U.S. Public Health
Service standards for twenty-two contaminants. THMs and synthet-
ic organic chemicals (other than six pesticides) were not included. 31

Four years later, the EPA established its first drinking water regula-
tion—a standard of one hundred parts per billion for the total con-
centration of four THMs. According to the EPA, a person who
drank water containing this concentration for their entire life had an
increased risk of developing cancer of four in ten thousand.32
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The EPA was facing a major catch-22. No one wanted to return
to the conditions of the early 1900s, when deadly waterborne dis-
eases like cholera, typhoid fever, and diarrheal diseases were com-
mon—and life expectancy was forty-seven years. The problem was
how to maintain pathogen-free drinking water while minimizing the
risks from disinfection byproducts. The search for solutions took
several twists and turns and continues to this day.

Since the late 1970s, over six hundred disinfection byproducts
have been found in chlorinated tap water.33 Among these is a family
of compounds known as haloacetic acids. These are fairly simple
chemicals consisting of a molecule of acetic acid (the main acid in
vinegar) with one or more hydrogen atoms replaced by chlorine or
bromine. Haloacetic acids are more toxic than THMs, but they still
can’t explain the carcinogenicity of chlorinated drinking water. 34

Disinfection byproducts have been primarily linked to bladder can-
cer but the association remains unclear to this day. 35 With all these
complications, the EPA has focused on THMs and haloacetic acids
as “indicators” of disinfection byproduct toxicity.

Considerable effort has gone into figuring out how to structure
water treatment processes to minimize exposure to disinfection by-
products. One solution is to head the whole problem off at the pass
by treating drinking water with activated carbon to remove humic
substances before chlorination. When the EPA issued the total THM
rule, it also proposed requiring water treatment facilities in large
cities that used surface water to use granular activated carbon. The
proposal was quickly shot down by the water industry as too com-
plex and expensive.36

Fortunately, there are other ways to outfox (or at least reduce)
chlorination’s troubling byproducts. One method is to treat the wa-
ter with ozone, a powerful oxidant. Ozonation avoids the taste im-
parted by chlorination and is popular in Europe and Asia, but it’s
expensive. Ozone also degrades rapidly, which means that utilities
often add chlorine after ozone treatment to prevent water from be-
coming contaminated during transport to homes and businesses.
Ozonation creates its own carcinogenic compound—bromate.
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Another approach to minimizing disinfection byproducts is to
use a less reactive form of chlorine known as chloramines. At first,
this alternative looked like a win-win—it’s relatively inexpensive
and easy to implement. Many water utilities in the United States
switched over to chloramines. But the honeymoon was short-lived
when it was discovered that chloramines produce their own toxic
byproducts. Among them is NDMA, a highly toxic chemical to the
liver and a proven carcinogen. Chloramines also have been linked to
elevated levels of lead in tap water.37

After more than four decades of major effort and expense, the
EPA and public utilities are still wrestling with how to assure patho-
gen-free drinking water while minimizing the dangers of disinfec-
tion byproducts. The risks of microbial disease continue to be the
most significant public health concern. Even with all of today’s
sophisticated water treatment, community water systems cause ap-
proximately sixteen million cases each year of acute gastroenteritis,
with symptoms including diarrhea, vomiting, and fever.38 Mean-
while, THMs and haloacetic acids have been greatly reduced since
the EPA first set standards, yet disinfection byproducts continue to
comprise the largest percentage (about 30 percent) of drinking water
violations in community water systems nationwide.39

Disinfection byproducts were the first contaminants to be regulated
in drinking water by the EPA. Perchlorate is the most recent
contaminant planned for regulation. Both illustrate how setting a
drinking water standard is a highly complex and multi-faceted
undertaking. An initial hurdle is to develop laboratory methods that
can measure the contaminant at the levels of concern—often in the
few parts per billion range. (One part per billion is like a drop of
water in an Olympic-sized swimming pool.) EPA scientists must
then estimate human exposure to the contaminant of concern, which
is a time-consuming but relatively straightforward step. Samples are
collected and analyzed from a representative set of drinking water
systems and the results interpreted. Then comes the hard part. Con-
ducting a risk analysis that has any chance of weathering pushback
down the road depends on extensive evaluation of toxicological and
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long-term epidemiological studies for a host of potential health
problems. The results of these risk analyses are inherently contro-
versial: What level of chemical exposure increases the risk of
disease? Do exposures at certain ages, such as infancy or during
pregnancy, have more severe consequences? How does exposure
through drinking water relate to accumulation in the body? Adding
to the complexities, risk analyses must often consider other expo-
sure pathways, such as food. And after all that comes assessing the
economic feasibility of water treatment to reduce levels of the con-
taminant in drinking water. Finally, the costs and benefits of any
proposed regulation must be compared, leading to yet another high-
ly controversial topic—quantifying the benefits from saved lives
and reduced illnesses. Accompanying all these challenges can be
(and often is) intense pushback from affected industries. In other
words, what the EPA has to accomplish to set a drinking water
standard is, in many ways, comparable to climbing K2.

Twelve years after the Safe Drinking Water Act was passed, the
EPA had set a drinking water standard for only one contaminant—
total THMs. Frustrated with the slow pace, Congress turned up the
heat in 1986 with amendments to the Safe Drinking Water Act.
Under the new rules, the EPA was required to set standards for
eighty-three specified contaminants, and Congress gave them three
years to do it. On top of this high-pressure plan, the EPA was
required to set standards for twenty-five additional contaminants
every three years thereafter. Initially, the pace picked up, and the
EPA set standards for eight volatile organic compounds in the first
year. But, as we’ve just seen, there was no way such a pace could
continue indefinitely. Another thing Congress hadn’t considered
was that even if the EPA achieved this goal, it would lead to astro-
nomical costs for water utilities—which means the ratepayers.

In 1996, Congress passed amendments that laid out a new proce-
dure for selecting contaminants to regulate. This involved a three-
step process.

First, every five years, the EPA must issue a Contaminant Candi-
date List of unregulated contaminants that are of concern in public
water supplies. The most recent one, issued in 2016, listed ninety-
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seven chemicals and twelve microbial contaminants. (Perchlorate
was included on the first three lists.)

Second, the EPA must target up to thirty unregulated contami-
nants that large public water systems and a representative sample of
small systems need to monitor. Again, the EPA updates this list
every five years. The data collected from this nationwide monitor-
ing allow the EPA to estimate how many people are exposed to a
specific contaminant and at what levels. This step, known as the
Unregulated Contaminant Monitoring Rule, has a key role in deter-
mining the need for regulation. (Perchlorate was included among
the first thirty unregulated contaminants. Cyanotoxins are included
in the current list.)

Finally, the EPA must make “regulatory determinations” on at
least five contaminants every five years. What this basically in-
volves is deciding if the agency is going to regulate a contaminant
or let it off the hook. If and when the EPA decides to go the distance
and regulate a contaminant, the law requires a subjective decision
by the EPA administrator. Congress’s exact wording is: “in the sole
judgment of the Administrator” there is “a meaningful opportunity
for health risk reduction.” Putting the onus on the administrator
makes sense when the person at the helm is dedicated to the agen-
cy’s mission. In the case of someone like Scott Pruitt, it’s open to
tremendous abuse.

Once the decision has been made to regulate a contaminant, the
EPA then needs to determine two standards. The first one, called a
Maximum Contaminant Level Goal (MCLG), is just that—a goal,
meaning it’s non-enforceable. In addition, no consideration is given
to cost or feasibility of treatment. MCLGs are set at zero for carci-
nogens. The enforceable standard, the Maximum Contaminant Lev-
el, is set as close as possible to the MCLG, but takes costs and
benefits of regulation into consideration. Throughout this entire pro-
cess, the EPA is usually bucking opposition from powerful indus-
tries who want less strict Maximum Contaminant Levels.

It’s not just drinking water standards that are of concern. Since
1996, the EPA has provided over twenty billion dollars in loans to
communities to improve their drinking water facilities through the
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Drinking Water State Revolving Fund.40 The America’s Water
Infrastructure Act of 2018 increased the authorized amounts. De-
spite these substantial investments, the EPA estimates that water
utilities nationwide will need to invest $472 billion over the next
two decades to meet the growing challenges of ensuring safe tap
water.41 That’s a big gulp.

Over the past four decades, the EPA has set drinking water stan-
dards for about one hundred chemical and microbial contaminants.
Other contaminants are slowly working their way through the three-
step process. Among these are metals like chromium-6, various pes-
ticides and industrial organic compounds, cyanotoxins from harmful
algal blooms, individual disinfection byproducts, and a suite of “for-
ever chemicals” known as PFAS (that we’ll turn to in chapter 10),
yet these barely scratch the surface of the vast array of chemicals
showing up in drinking water—personal care products, pharmaceu-
ticals, hormones, new pesticides, and industrial chemicals. The list
seems virtually endless, and there’s no consensus on the dangers all
these contaminants may pose to our health. The bottom line is that
it’s impossible to try to figure out what to do about every possible
contaminant. Which brings us to a basic commonsense question—
why not invest more effort into protecting drinking water sources?
Or as Benjamin Franklin aptly advised, “An ounce of prevention is
worth a pound of cure.”

The idea of protecting drinking water sources didn’t get much
attention until 1986, when amendments to the Safe Drinking Water
Act addressed areas that recharge public water supply wells.42

Groundwater provides drinking water for more than one hundred
million people in the United States.43 Most people know not to
dump a poison or pesticide on the bank of a stream, because it will
work its way into the water. However, there’s much less awareness
about groundwater, both in its scope and in its vulnerability to con-
tamination. Unlike streams, groundwater is pretty much every-
where, and much of what goes on the ground sooner or later works
its way into this critical water resource.
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When the idea of protecting drinking water wells became part of
the Safe Drinking Water Act, the strategy was fairly simple. First,
delineate the area that contributes water to each public supply well
(defined as the wellhead protection area). Second, identify potential
pollution sources in those areas. Third, raise awareness of the vul-
nerability of public supply wells to contamination. In the subsequent
1996 amendments to the Safe Drinking Water Act, this simple but
challenging idea of protecting source water was expanded to include
surface-water sources—streams, lakes, and so forth. Neither of
these amendments, however, mandated any further action, and fund-
ing dropped, so the whole thing has languished—with some notable
exceptions.44

Indianapolis, as well as the whole of Marion County in which it
lies, has an exemplary groundwater protection program. The county
relies on groundwater for more than 25 percent of its drinking wa-
ter. Groundwater is also critical for future growth, and Indianapolis
is a city that wants to grow. Therefore, protecting their groundwater
is crucial. Most of Marion County’s productive aquifers are shal-
low, making them highly vulnerable to contamination. As an old
industrial city, Indianapolis has a long history of contaminating its
groundwater. The White River runs right through the city and is also
polluted. So city leaders decided to get serious.

The wellhead protection areas for each of Marion County’s
seven public supply wellfields were mapped.45 Within this frame-
work, about a thousand commercial and industrial sites have been
identified as potential contaminant sources due to their business
practices. These include everything from gas stations, auto repair
shops, dry cleaners, and mortuaries (with their substantial use of
embalming fluids that you definitely don’t want in your water sup-
ply), to the full gamut of old rusting industrial operations and mom-
and-pop manufacturing emporiums. With its wellhead protection
areas mapped and the list of potential contaminant sources in hand,
as far as the Safe Drinking Water Act amendments go, the county
could have declared success. However, Marion County was just
getting warmed up.
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Since 1996, any company seeking a building permit within a
wellhead protection area has had to clear a number of hurdles. After
completing the usual paperwork, the permit undergoes scrutiny by a
technically qualified person to ensure that the groundwater will be
protected. This includes such things as leak-proof containment areas
for chemical storage and a proper chemical spill kit available at all
times—and employees knowing how to use it. But the much more
challenging problem was what to do about all those old leaking
industrial operations that have been there for decades, as no one has
ever dared to come knocking and tell them how they should be
doing things. To avoid such predictable pushback, the county
adopted a voluntary approach. Businesses within a wellhead protec-
tion area were encouraged to contact the Marion County Wellfield
Education Corporation (MCWEC), a not-for-profit group funded, in
part, by water use fees. They would then receive a free (and strictly
confidential) business assessment by a trained environmental con-
sultant.

Haley Waldkoetter worked as one of the county’s trained envi-
ronmental consultants. “At first,” she says, “people were suspicious
that it was a scam. Some of them suspected that I worked for immi-
gration. But once we redesigned our website, that helped a lot.”
With the White River running right through the city, most people
had no idea that groundwater had anything to do with their water
supply. Consequently, MCWEC’s theme became, “Groundwater is
your drinking water! Protect it!” and Waldkoetter’s main job was
education.

She also received one. “When I showed up at an old warehouse,
I’d often be escorted through huge stacks of discarded chemical
containers and rows of rusted metal drums leaking oil onto a
cracked concrete floor. There’d be shelves stuffed with cracked
plastic bottles and improperly sealed cans tattooed with skull-and-
crossbones warnings and how-to-handle labels. Floor drains often
discharged directly into the ground.” In other words, what Wald-
koetter found was a whole range of source water protection night-
mares.
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Waldkoetter, however, is a very nice young woman and people
could see that. She also had free items to offer. Among the favorites
were secondary containment equipment and spill clean-up kits. It
was all simple stuff, like a large pan to put under your tank of waste
oil. “The amazing thing,” Waldkoetter says, “is that when we’d go
back months, or even years later, these things were still being used.
Nobody had any idea what it was there for, but they were using it.
And so, we started labeling these things with our name and contact
information. That way, if they or a new owner had a question, they
could contact us.”

MCWEC had an excellent business-friendly approach, but as
years passed the group realized they weren’t getting the job done.
The problem was their program was all carrot, no stick. “Years after
businesses received their building permits, we’d find major non-
compliance issues. And the businesses that needed help the most
were the least likely to request it.”

Waldkoetter worked for John Mundell, who has been involved
with Marion County’s source water protection program from the
beginning. “Historically,” John explains, “less than 10 percent of
the identified potential chemical sources in the wellfields have
worked with MCWEC in any significant way. And because the
program was anonymous and voluntary, any dangers to the wellfield
that were discovered could not be reported.” It became increasingly
obvious that a more aggressive approach was needed, and so the
county public health department got on board.

In 2017, the health department enacted a mandatory and enforce-
able Wellfield Health Code. Under this new code, all businesses
within wellhead protection areas are required to use best manage-
ment practices, such as employee training on spill response and
prevention, proper container labeling and storage, and secondary
containment for hazardous materials. To ensure this is being done,
health department inspectors visit each business and then return at
suitable intervals. Depending on the level of concern, repeat viola-
tors receive notices of violation, fines, and possibly even legal ac-
tion. During the first visit, the health inspector hands out a card with
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MCWEC’s contact information and suggests they contact them for
advice. The phone is ringing these days.

Waldkoetter has gone on to grad school and Rachel Walker now
has her job under the new regime. Walker sits down with the busi-
ness owner and works out a manageable step-by-step process. She
has the contacts and solutions at her fingertips, such as who to call
to have old oil removed, or where to go for other problems. If
Walker sees meaningful progress during her return visit, she lets the
health department know that they’re making a good-faith effort.
There’s a lot of flexibility, because everyone knows these things
take time. After all, they’re not out to bust people. “Our job is to
protect the county’s water supply,” she emphasizes.

No discussion about drinking water would be complete without in-
cluding today’s bottled water craze. A number of books and articles
on this topic have created public awareness about the problems of
bottled water, and so for our purposes, a brief overview will do.

Many people drink bottled water because they believe it’s safer
than tap water. This was definitely true for those living through the
Flint, Michigan, crisis and continues to be the only safe option for
many disadvantaged communities. However, for the general popula-
tion, this is simply not true. Many popular brands, the ones you see
rolling out of stores by the caseload, are just bottled tap water.

Bottled water is a very expensive way to drink tap water, costing
a thousand times (or more) per gallon than just filling your glass at
the tap. It’s also expensive in terms of resources. The energy used to
produce the plastic bottles for U.S. consumption is equivalent to
fueling more than a million cars and light trucks for a year.46 In
addition, water weighs over eight pounds per gallon, which trans-
lates into large energy costs for transporting bottled water, particu-
larly from Europe and the South Pacific.

For the average American, buying bottled water for their primary
source of drinking water makes little sense. If you’re buying one of
the cheaper brands, it makes no sense.
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The Safe Drinking Water Act was the brainchild of an idealistic
Congress in a period of supercharged environmental activism. Soci-
ety was demanding a sweeping environmental cleanup, a swabbing
of the ship from helm to hold—and so things got done. Progress has
subsequently slowed. A recent national study found that 9 percent of
community water systems in the United States, affecting nearly
twenty-one million people, violated water-quality standards at least
part of the time.47 A single violation doesn’t necessarily mean the
water is unsafe, but it is a red flag indicating a need for improve-
ment.

The EPA must simultaneously navigate through myriad political
crosswinds while addressing complex science and risk assessment
issues. Virtually every contaminant in question has powerful forces
aligned against regulation. Drinking water standards often become
minimum clean-up standards for Superfund sites, which means that
companies and government agencies (such as the Department of
Defense in the case of perchlorate) are on the hook for cleaning it
up. It’s no surprise that they have a vested interest in blocking new
regulations. This much is obvious. What is less obvious, and where
people don’t tend to connect the dots, is how regulating a chemical
may translate into a huge cost to water utilities that they pass off to
the ratepayers. There’s no surer way to pack a city council meet-
ing—including along the sides and back, down the hall, and even
filling a second room where the meeting is televised—than having a
proposed water rate hike on the agenda.

Compared to much of the world, the United States has good
quality drinking water. The glass is truly much more than half full.
Yet continuing (and ideally improving) this standard into the future
requires a joint effort among the EPA, state public health agencies,
water utilities, proactive communities such as Indianapolis in Mar-
ion County, and every single one of us who make daily choices
about how we use fertilizers and pesticides on our lawns and gar-
dens, and how we dispose of chemicals. There was a time when it
took a village to protect its drinking water. It now takes an entire
nation.
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3

ENVIRONMENTAL JUSTICE

It’s regular, good, pure drinking water, and it’s right in our back-
yard.
—Mayor Dayne Walling’s toast, as he drank the first cups of
water from the Flint River1

Flint, Michigan, was once a thriving city built around the automo-
bile industry. General Motors was founded in Flint in 1908. The city
boasted the highest average income and lowest unemployment rate
in the nation. Beginning in the late 1960s, Flint followed the pattern
of other Rust Belt cities. It lost half its population and many of those
remaining were unemployed, with more than 40 percent of the city’s
mostly black population living below the poverty line. Crime rates
became among the worst in the nation. The city also went bankrupt.
In an attempt to bring Flint’s finances back in order, Michigan
Governor Rick Snyder appointed an emergency manager to take
over financial operations from the mayor and city council. This
decision proved to be an ill-fated step leading to a fixation on mon-
ey and balance sheets at the expense of public safety and health. As
Michigan Attorney General Bill Schuette would later charge, “It’s
all about numbers over people, money over health.”2

For decades, Flint had purchased its water from Detroit’s utility,
which was piped seventy miles from Lake Huron—an arrangement
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that worked well. Then along came Flint’s state-appointed emergen-
cy manager, who became convinced they could save money by
switching to another water authority that was being formed to tap
into Lake Huron. However, there were two impediments. First, Flint
would be responsible for 35 percent of the cost of the new pipeline,
which would be financed by issuing bonds. Yet Flint literally had a
zero-credit rating. This impediment was circumvented by a compli-
cated bond scam, later described by criminal prosecutors as a “sham
transaction designed under false pretenses.”3 The second problem
involved finding a temporary water supply while the new pipeline
was being constructed. In 2013, Flint’s emergency manager ap-
proved a plan to temporarily change the city’s water source to the
Flint River. With the push of a button, on April 25, 2014, the city
stopped buying treated water from Detroit and began drawing water
from its own historically polluted river and cleaning it with a hastily
refurbished old treatment plant.

Almost instantaneously, residents began complaining about the
taste, odor, and appearance of the water. People reported rashes and
welts on their bodies. Their hair started falling out. In these early
days, no one knew about the lead problem, but a cascading series of
other water quality problems soon appeared. In September, the city
issued a boil water advisory in response to coliform bacteria de-
tected in the water. To solve the bacteria problem, chlorine levels in
the water were increased. This caused another problem. The chlo-
rine reacted with the organic matter in the water, resulting in levels
of disinfection byproducts (trihalomethanes) above drinking water
standards. The chlorine also made the water corrosive, rusting ma-
chinery and parts at the General Motors (GM) engine plant. GM
switched back to Detroit water. No one, however, made the connec-
tion that if the water was acidic enough to corrode machinery, what
effect could it be having on Flint’s old lead pipes carrying water to
people’s homes?

By early 2015, angry residents were showing up at public meet-
ings holding up bottles of brownish, foul-smelling water they had
drawn from their taps (and still unaware of the lead problem). De-
troit offered to reconnect Flint to its water system. The city council
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voted in support of the idea, but the state-appointed emergency
manager refused, insisting that the water was safe.4

The discovery of Flint’s lead contamination and the battle for
official recognition of this problem would require dogged determi-
nation by many people in the community. Among these were a
mother, a regulator for the U.S. Environmental Protection Agency
(EPA), a scientist, and a pediatrician. These four (along with others)
confronted a chorus of deniers at the city and state level. In addition,
the regional EPA office failed to do its job and intervene.

Lead is a potent neurotoxin. Children are particularly vulnerable
because of their rapidly developing brains and nervous systems.
Exposure to lead in the womb or at a young age can result in low-
ered IQ and behavioral changes, such as shortened attention span
and increased antisocial behavior. Lead exposure in adults can cause
kidney problems and high blood pressure. There is no known level
of lead exposure that is considered safe.

The unfolding of the lead story began with LeeAnne Walters, a
mother worried about her family’s recent health problems. Her chil-
dren were breaking out in rashes and suffering from other ailments.
One of her children, who had a weak immune system, was losing
weight and having occasional problems pronouncing words. In early
2015, Walters asked the city to test her tap water. When the results
came back, a city employee left a voicemail that her water had
dangerously high levels of lead and to stop drinking it. City water
officials blamed Walters’s house plumbing for the problem and
hooked up a garden hose running from her neighbor’s house.5 Offi-
cials insisted they were regularly testing the water and there were no
lead problems in Flint’s water.6

Walters started examining Flint’s water quality reports. Trained
as a medical assistant, she discovered that Flint’s water was more
corrosive than Detroit’s. She also was concerned that the city em-
ployee who tested her water had run the faucet for several minutes
before taking the sample. This would flush out the lead that had
been leached from her pipes, lowering the sample results. Walters
shared the list of chemicals that the Flint treatment plant was using
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with Miquel Del Toral, an EPA drinking water expert in the region-
al office.

Del Toral immediately recognized that orthophosphate (a corro-
sion inhibitor) was not on the list. As a result, Flint’s water, which
he later described as “corrosive as hell,” would quickly dissolve
lead from houses with lead service lines—the pipes that connect
individual homes to the water mains in the street.7 He sent an email
to his EPA colleagues saying that they needed to investigate Flint’s
lack of corrosion control.

With state and local officials still claiming that everything was
fine, Del Toral sent a memo to his bosses at the EPA regional office.
He explained that Flint’s failure to use corrosion controls had creat-
ed a major public health concern. He also alerted them to the prac-
tice of pre-flushing before collecting samples. He shared the memo
with LeeAnne Walters, who passed it along to the local office of the
American Civil Liberties Union (ACLU). The ACLU published Del
Toral’s memo.

The reaction of the Michigan Department of Environmental
Quality (DEQ) followed a pattern that would continue as the evi-
dence of lead contamination unfolded—that of knee-jerk denial.
The DEQ spokesman denounced Del Toral as “a rogue employee.”8

In words he would later regret, the spokesman stated emphatically:
“Anyone who is concerned about lead in the drinking water in Flint
can relax.”9 Meanwhile, instead of acting to protect the public based
on Del Toral’s concerns, the regional EPA office reprimanded him.

Del Toral put Walters in touch with Marc Edwards, a Virginia
Tech scientist who was an expert on corrosion of water pipes. In-
stead of taking a single sample after “pre-flushing,” as the city had
done, Edwards instructed Walters to collect a series of samples from
the water that had been in her pipes long enough to reflect the levels
her family was exposed to under normal use. Edwards found higher
levels of lead in these samples than those previously reported by the
city. In one sample, lead levels were so high that the water qualified
as hazardous waste.10

In the early 2000s, Marc Edwards had exposed lead contamina-
tion in the water supply of an economically depressed part of Wash-
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ington, DC. For over a decade, he battled the EPA and Centers for
Disease Control and Prevention over the issue. Despite challenges
to his credentials, Edwards refused to back down. He was eventual-
ly vindicated by a Congressional study. Marc Edwards is a formid-
able and media-savvy activist—or as he likes to put it, “a trouble-
maker.”11

During the summer, Edwards and a team of volunteer students
drove over five hundred miles from Blacksburg, Virginia, to Flint,
Michigan, to collect hundreds of drinking water samples. Edwards
claimed this was “the most thorough independent evaluation of wa-
ter in U.S. history.”12 Back at Virginia Tech, they ran the same tests
that Flint officials said they had performed and found levels of lead
that were clearly in violation of EPA standards. In September, with
LeeAnne Walters by his side and encircled by activists, Edwards
announced his findings at a news conference on the lawn of Flint’s
City Hall. “The levels that we have seen in Flint are some of the
worst that I have seen in more than 25 years working in the field,”
he later told Michigan Radio.13

The DEQ was again dismissive. The department’s spokesman
explained to a local journalist that Edwards and his team had “only
just arrived in town and quickly proven the theory they set out to
prove.”14 Two weeks later a local pediatrician blew the lid off the
Flint lead story, making it almost daily national news.

Mona Hanna-Attisha, a first-generation Iraqi immigrant whose
parents fled Saddam Hussein’s murderous regime, is a pediatrician
who also has a master’s degree in public health. Hanna-Attisha had
become concerned after hearing about Del Toral’s memo from a
friend. She began to investigate, gathering records of lead levels in
blood for all the children who had been tested at her hospital. Com-
paring lead levels before and after the switch to Flint River water,
she was stunned to find that the percentage of children with high
lead levels in their blood had doubled in many areas, and even
tripled in some parts of the city. On September 24, 2015, Hanna-
Attisha announced her findings at a press conference.15

The next day, Flint officials issued a very cautious lead advisory
to residents: “While the City is in full compliance with the federal
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Safe Drinking Water Act, this information is being shared as part of
a public awareness campaign to ensure that everyone takes note that
no level of lead is considered safe.”16 At the same time, state regula-
tors publicly denounced Hanna-Attisha’s findings. The DEQ
spokesman said the water controversy was becoming “near-hyster-
ia.” The Michigan Department of Health and Human Services also
questioned the pediatrician’s results, saying that they were not see-
ing those numbers in their larger data set.17

The state soon changed its tune. Less than a week after Hanna-
Attisha’s press conference, Governor Rick Snyder pledged to act.
Two weeks later, after eighteen months on corrosive Flint River
water, the state announced it was changing the source of the city’s
drinking water back to Lake Huron. The governor’s office down-
played the significance of this decision, stating that the Detroit
water “will be easier to manage. It comes from a more stable source
than the river, it is fully optimized for corrosion control, and it is
clear that residents of Flint have more confidence in this water
source.”18

City water officials began adding phosphates to the water to try
to rebuild a protective coating inside the pipes, but the corrosion
damage in the pipes could not be quickly undone. State and city
programs began to provide city residents with water filters and bot-
tled water. In January 2016, in an illustration of the bizarre circum-
stances, Flint residents were invited to bring their children to a local
elementary school for a “Lead Testing and Family Fun Night,” com-
bining a school carnival with medical tests to check children’s
blood.19

The excuses and blame game unfolded with fingers pointing in
all directions—at state and city officials, the governor, and the EPA.
DEQ Director Dan Wyant explained the lack of corrosion controls
as a misunderstanding: “It’s increasingly clear there was confusion
here, but it also is increasingly clear that DEQ staff believed they
were using the proper federal protocol here and they were not.”20

City and state officials argued that they had operated under the
mistaken belief that they were not required to treat the Flint River
water for corrosion until after two six-month monitoring periods.
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During at least the previous six months, EPA officials at the region-
al office had been battling with the DEQ about the need for corro-
sion control and how to apply its rules for lead sampling. Instead of
moving quickly to take preventative measures, EPA officials tried to
coax Michigan’s DEQ to take action.21

The disaster in Flint, Michigan, is a failure of a fundamental
precept upon which the EPA was formed. The entire EPA system is
dependent upon the regional offices maintaining sufficient indepen-
dence from the states they oversee. Flint is a tragic example of their
failure to do so. The regional office was completely lacking in a
sense of urgency to act and failed to intervene despite clear warn-
ings from its own employee and others about a serious health risk to
Flint residents.

At the end of 2015, the DEQ director and spokesman both re-
signed. Soon thereafter, the EPA regional director was forced out.
Governor Snyder transferred power from the emergency manager
back to the city. In January 2016, the governor and President Obama
declared a state of emergency in Flint and police officers began
delivering cases of water, lead testing kits, and filters to homes. The
EPA took over the lead monitoring. Congressional hearings and
lawsuits soon followed.22 Michigan’s attorney general filed criminal
charges against fifteen local and state officials and water system
operators. Included were charges of involuntary manslaughter
against five officials for having failed to notify the public or act on a
second serious health problem affecting Flint—Legionnaires’ dis-
ease.23

During 2014 and 2015, the county that includes Flint experi-
enced the third largest outbreak of Legionnaires’ disease in U.S.
history. At least eighty-seven people were infected and twelve died.
Legionnaires’ disease is named for the first recognized case, when
182 attendees were infected and twenty-nine died at an American
Legion convention held in Philadelphia, Pennsylvania, during the
1976 bicentennial. The disease is a virulent form of pneumonia that
grows in plumbing systems and is usually spread through breathing
mist in the air. People can become exposed from water in fountains,
hot tubs, showers, or cooling systems. It is most harmful to the
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elderly and those with weak immune systems. The connection be-
tween Flint’s water and the Legionella outbreak remains inconclu-
sive.24 Not debatable, however, is that officials were aware of the
outbreak and failed to act. Despite a wave of such cases, no public
warning was issued until early 2016.

In April 2018, the state of Michigan announced that Flint’s water
had met lead standards for about two years and the free bottled
water program would end. By this time, sixty-two hundred lead
service lines had been replaced, about a third of the way toward
planned replacement of all lead service lines in the city by 2020.
However, confidence in authorities was still shaken, and people
lined up outside water distribution points to load up on the last of
the free bottles.25

Flint brought lead in drinking water to national attention, includ-
ing a basic unresolved question. Should all lead service lines nation-
wide, serving an estimated six to ten million homes, be replaced?
And if so, who pays? With replacement costs averaging around five
thousand dollars per line, eliminating all lead service lines would
run into tens of billions of dollars. An additional impediment is that
once a line runs underneath a homeowner’s property, it belongs to
the owner. Low-income neighborhoods disproportionately tend to
have more lead service lines and are the least able to afford replace-
ment. Municipalities and utilities argue that the problem can be
avoided in many cases by properly treating the water with corrosion
inhibiters.

It is widely recognized that major changes are needed to the
EPA’s Lead and Copper Rule. The rule was promulgated in 1991 to
minimize lead and copper levels in drinking water, primarily
through requirements for corrosion control. In addition to questions
surrounding lead service line replacement and corrosion control re-
quirements, key issues include where, when, and how to sample for
lead in homes, schools, and childcare centers. A long overdue re-
vised rule is scheduled for release in 2019.

For the people of Flint, Michigan, distrust of public officials
remains high. Fortunately, follow-on studies have found that
changes in blood lead levels of young children in Flint were rela-
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tively modest compared to the days of leaded paint and gasoline. 26

Nonetheless, the neurological effects of lead are considered to be
irreversible. United Way estimated that six to twelve thousand chil-
dren may have been exposed to unsafe lead levels.27 The tragic
irony of all this suffering is that a preventative solution would have
been maddeningly simple, and cheap. For only two hundred dollars
a day, Flint’s pipes could have been protected by adding common
anticorrosion chemicals.28 It also is lost on no one that what was
allowed to happen in Flint never would have occurred in a white,
middle-class community.

Lead is not the only environmental justice problem associated with
drinking water. Many drinking water violations involve small sys-
tems in rural areas that don’t have the capital to afford treatment
costs and maintain proper equipment and trained personnel. The
EPA can help by targeting grants for improvements to these sys-
tems, but operation and maintenance costs require more durable
funding. This problem has come to a head in California’s agricultu-
ral communities, which are overwhelmingly Latino with high pov-
erty rates and virtually no political voice.

Among the worst hit areas is California’s agricultural heart-
land—the San Joaquin Valley. About 185,000 valley residents are
served by water systems that fail to meet drinking water standards
because of nitrate and pesticide contamination, as well as naturally
occurring arsenic and uranium.29 What this means is that residents
pay the triple penalty of increased health risks, higher water bills,
and having to purchase bottled water. The people most affected are
the least able to afford the extra costs, which are considerable. Many
of these families spend up to 10 percent of their meager income on
buying water at local stores or water vending machines. There are
now state-driven efforts to reduce agricultural nitrate loads to
groundwater, but any real impact on drinking water quality will take
decades. For many, if not most, disadvantaged communities, the
only effective solution is to upgrade water treatment.

In 2006, attorney Laurel Firestone teamed up with community
organizer Susana de Anda to start the Community Water Center, a
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nonprofit environmental justice organization. The center’s goal is
for all California communities to have access to safe, clean, and
affordable water. The group describes itself as a “catalyst for com-
munity-driven water solutions through organizing, education, and
advocacy.” If you visit the Community Water Center’s main office
in Visalia, you can’t help but be struck by the hard-working and no-
frills office environment, reminiscent of the civil rights movement
of the 1960s. This time, the focus is on safe drinking water as a
basic human right.

It’s been an uphill battle, yet the Community Water Center has
made steady, and impressive, progress. Since opening the doors in
2006, they have worked with over eighty California communities to
improve their access to safe and affordable water. They have trained
thousands of residents as “clean water advocates.” They have pro-
vided technical and legal assistance to over fifty local water boards
and organizations that are struggling with how to manage water
systems. And through community mobilization and intensive lobby-
ing, the Community Water Center has put considerable pressure on
the state to help struggling communities obtain safe drinking water.

A major achievement came in 2012, when the state legislature
passed a Human Right to Water law. Patterned after the 2010 UN
General Assembly’s resolution of the same name, California be-
came the first state in the country to recognize that every human
being has the right to “safe, clean, affordable, and accessible water
adequate for human consumption, cooking, and sanitary purposes.”
This all looks good on paper, but there’s a major limitation—state
agencies are merely encouraged to consider this policy in their
work. In addition, the legislation didn’t appropriate money or levy
any taxes to actually make it happen. Some funding became avail-
able in 2014, when voters approved a ballot measure for water pro-
jects. In 2015, the legislature passed a bill giving the state authority
to help small, struggling water systems by encouraging bigger
neighboring systems to consolidate activities with them, if possible.

In 2017, Governor Jerry Brown proposed a statewide tax on
drinking water to fix problem wells and treatment systems serving
small and disadvantaged communities. The tax would increase resi-
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dential water bills statewide by ninety-five cents per month. Low-
income earners would be exempt. Businesses would pay up to ten
dollars a month. Agriculture would also contribute through a tax on
fertilizer manufacturers and dairy producers. This proposal was sup-
ported by an unlikely alliance of farmers (who, in return, got some
relief on enforcement of regulations on nitrate contamination) and
environmental justice advocates. It was opposed by urban water
utilities concerned about the precedent of setting fees on urban wa-
ter users for underfunded water problems and by skittish lawmakers
hesitant to add a new tax. Despite two years of continual and pas-
sionate effort by the Community Water Center and others, the
Brown administration failed to pass the legislation.

In 2019, incoming California Governor Gavin Newsom high-
lighted safe drinking water for disadvantaged communities as a pri-
ority and announced his support for the tax scheme. Meanwhile, the
water utilities, under pressure to deal with this black eye on their
industry, supported alternative legislation focused on small system
governance and consolidation along with a fund to help bring small
water systems into compliance. In July 2019, thirteen years after the
Community Water Center was founded, the state committed to
spending $130 million a year for ten years to help distressed water
systems.

In addition to the public systems, many people in the San Joa-
quin Valley rely on private wells, which are not subject to federal
drinking water regulations. These private well owners are on their
own for testing and water treatment. To help this segment of the
population, the Community Water Center has conducted free water
testing in much of the valley for private well owners. They followed
up with educational materials about the test results and home water
treatment options. While this is a start, many people with private
wells need financial assistance to actually solve the problem.

Working for environmental justice in finding a solution to seri-
ous drinking water problems requires persistence, political savvy,
and the patience of Job. A mother, a pediatrician, and unsung com-
munity organizers in Flint, Michigan; the Community Water Center
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in California; and many other committed advocates across the coun-
try have these qualities in droves.
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4

A WICKED PROBLEM

A wicked problem is so complex socially that it has no solu-
tion—it can only get better or worse.

When Frank Perdue inherited his dad’s chicken farm in 1952, it
was bringing in six million dollars a year. Most farmers of that time
would have been in chicken heaven, but Frank viewed the farm’s
success as a work in progress. By following his three lodestars—
product, production, and profit—he began a quest for absolute effi-
ciency in animal production in the same way Henry Ford revolu-
tionized building a car. Perdue often worked eighteen-hour days and
slept on a cot in his office. Every component of every part of the
operation was broken down to its smallest parts and analyzed, from
the moment a chick broke out of its shell to the plump saran-
wrapped broiler in the supermarket case—proudly displaying the
Perdue label that meant quality. “My chickens eat better than you
do,” was one of Frank’s favorite advertising slogans that he’d deliv-
er in that iconic, down-home twang. “The only way to eat as good as
my hens is to eat my hens!” This balding scrawny guy, who curious-
ly resembled a plucked chicken, appeared in over two hundred tele-
vision ads. Anyone could see that Frank wasn’t some slick actor
working for a company where all they care about is money. No sir!
Frank Perdue was the genuine article, someone you could trust. By
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the 1970s, he was shipping more than two million broilers a week—
packed in ice, not frozen. “Freeze my chickens?” Frank would
screech at the cameras. “I’d rather eat beef!” When he died in 2005,
the company had sales of $2.8 billion and was selling more than
forty-eight million pounds of chicken products and nearly four mil-
lion pounds of turkey products a week. Perdue Farms employed
nearly twenty thousand people. Frank Perdue had pioneered the
consummate animal factory.1

Perdue steadily expanded the original family farm into an opera-
tion that covered large swaths of the Delmarva Peninsula, com-
prised of Delaware and the eastern shores of Maryland and Virginia.
Much of this region is a rural holdout of poor shantytowns where
labor is dirt cheap. Harriet Tubman was from the Delmarva. Her
thirteen return trips to rescue relatives and friends through the
Underground Railroad encompassed the same terrain as the all-but
slavery in Perdue Farms factories. Frank Perdue viewed the human
component of his operation as just another cog in the wheel that
needed to be tuned to maximum efficiency. Workers stood on a
concrete floor at the conveyor belt, robotically moving an arm up
and down, or out and back, opening and closing the same hand
thousands of times each day. There were few rest periods, sick days,
or days off. If you couldn’t cut it, you were gone. It all came down
to Frank Perdue’s favorite advertising slogan: “It takes a tough man
to make a tender chicken.” As locals increasingly became unwilling
to work under the inhumane conditions, they were replaced by im-
migrants desperate for work.

The methods developed by Frank Perdue for raising and process-
ing chickens are now commonplace throughout the poultry industry
(although modified some after considerable pressure from animal
welfare groups).2 Tens of thousands of chickens are crammed in
sheds where the air is almost unbreathable from chicken manure’s
toxic ammonia fumes. Lights burn almost twenty-four hours a day
to keep the birds eating nonstop. After seven weeks, the birds have
grown to market weight (it used to take three times as long, back
when chickens got to be chickens) and are transported to processing
plants. The birds routinely suffer broken bones because they’re bred
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to be top-heavy, and because workers grab them by the legs and
slam them into transportation crates. When the chickens arrive at the
slaughter house, they’re shackled upside-down and stunned or
gassed unconscious, prior to having their throats slit.

CONCENTRATED ANIMAL FEEDING OPERATIONS

Frank Perdue’s methods in creating the all-efficient animal factory
were imitated far and wide in the poultry business. The practice,
known as Concentrated Animal Feeding Operations (CAFOs),
spread to pigs, cattle, and fish.3 Massive use of antibiotics has al-
lowed more and more animals to be crowded into less and less
space. Once it was discovered that a continual low dosage of anti-
microbials caused the animals to grow faster, their non-therapeutic
use skyrocketed. CAFO animals have been transformed into living
production machines through genetic engineering, selective breed-
ing, growth hormones, and a steady diet of drugs.

By far and large, the people running these operations are chief
executive officers of major corporations that have absolutely noth-
ing to do with farming. This small group of corporate kings spend
millions of dollars every year advertising how great their products
are and what great deals they’re giving us, while doing everything
in their power to put real farmers out of business. They’re doing this
in one of two ways—by shutting them down outright or by turning
them into contract farmers. Contract farmers put up all the money
for the buildings and infrastructure, take all the risk, and are paid a
pittance for their product—just enough to keep the wheels turning
down on the farm. The handful of corporations controlling this ma-
jor industry have been calling the shots (along with a few others at
the top of this food pyramid) in government policy involving food
production for decades. In short, this is an incredibly powerful in-
dustry that the U.S. Environmental Protection Agency (EPA) must
somehow try to regulate.4

According to EPA estimates, there are now about twenty thou-
sand CAFOs in the United States.5 Of course, one has to be careful
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in painting all of these CAFOs with too broad a brush stroke. When
properly managed, located, and monitored, CAFOs can provide an
environmentally sound and humane source of meat, eggs, and milk.
Nonetheless, CAFOs present major environmental problems.

The main environmental problems caused by CAFOs can be
summed up with three words: too much manure. When you have
thousands of animals packed together where the only thing to do is
eat, that adds up to a lot of manure. Pigs can generate four times
more excrement than humans, and cows generate fifteen to forty
times as much. Before CAFOs, farmers spread barn manure and
stall bedding on their fields. They still do on traditional farms. Be-
sides being a source of free fertilizer, it was also an excellent soil
conditioner, resulting in a sustainable practice where the animals fed
the fields and the fields fed the animals. This doesn’t work with
CAFOs because there’s too much manure and not enough field
acreage to spread it on. With this option off the table, CAFO opera-
tors dump it into huge unlined lagoons the size of a football field (or
larger) and somewhere around eight feet deep (or deeper). However,
lagoon in this context is highly misleading because it conjures up
images of a tropical paradise. The CAFO version of a lagoon is a
stinking lake of feces, urine, and water. This is only a temporary
solution because these lagoons soon fill up.

One solution is to follow the traditional path and give the manure
to local farmers as free fertilizer. But this option is limited because
many farmers don’t want CAFO manure anywhere near their fields.
This is such a problem that the CAFO industry has an acronym for
it: WTAM—willing to accept manure. Farmers are not keen on
applying manure loaded with antibiotics and hormones and all the
other additives CAFO animals ingest, because they care about the
long-term health of the soil. They also avoid it because it stinks to
high heaven. This “stink factor” is a serious problem for the poor
(and often primarily black) people living near CAFOs. Besides de-
stroying any desire to go outside, the odor works its way indoors
and permeates people’s clothes. You simply can’t get away from it.
Some people have begun to fight back, winning large damages
through public nuisance lawsuits.6 While we focus on the water
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quality impacts in this chapter, air quality and greenhouse gas emis-
sions are also major CAFO issues.

With many local farmers unwilling to accept CAFO manure, the
contract producers are forced to transport it over long distances so
they can distribute it over enough farmland to comply with Clean
Water Act standards. But there’s another problem that has grown in
proportion to the growth of CAFOs: Specific animal-type CAFOs
are now concentrated in distinct geographic regions. Hog produc-
tion is concentrated in Iowa and North Carolina. Most beef cattle
feedlots are located in five western Great Plains states. Broiler
chicken production is concentrated in the Delmarva Peninsula and
the Southeast. The upshot of all this regional CAFO expansion is
that it’s becoming even harder to find places to get rid of the ever-
increasing amounts of manure in a way that avoids the EPA fining
them or taking them to court. On top of these substantial problems,
all that watered-down lagoon manure is heavy, making it very ex-
pensive to transport long distances.7

An alternative is for contract producers to spray it on their own
fields, although these have been whittled down to make room for all
the CAFO-related buildings. Nonetheless, this option is being uti-
lized to the max. Under EPA regulations, they’re not supposed to
spray when it’s raining. This is a big problem in places like North
Carolina where it rains a lot.

CAFO operations are typically located near a body of water.
During heavy rains, the fields can become manure-laced rivulets
that empty into the nearest ditch, which in turn empties into the
nearest water body. CAFO manure also percolates into the soil,
contributing to groundwater contamination. And once again, it’s the
rural poor who are suffering the primary consequences, because
they’re dependent on a well for their water supply. Even after the
water becomes so polluted that they no longer drink it, many still
use it for bathing, washing clothes, and even cooking.

CAFO manure can attain disaster proportions during a hurricane
or tropical storm. When a hurricane strafes the region, hog lagoons
flood waste into creeks and rivers. Massive contamination occurred
when Hurricane Floyd hit the North Carolina coast in 1999. Fifty-
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five lagoons were overtopped by floodwaters and six were
breached. During the record-shattering Hurricane Florence in 2018,
about three dozen lagoons overtopped or suffered structural dam-
age. A post-Floyd program to buy out farms in the floodplain helped
reduce the damage, but some two hundred or so hog farms remain
on flood-prone areas.8

The worst-case scenario is a lagoon dike giving way. The one
that brought CAFOs to national attention occurred in June 1995.
The dike around an eight-acre hog lagoon in North Carolina gave
way and twenty-five million gallons of hog-shit soup was suddenly
on the loose, flooding yards, fields, and waterbodies as the entire
cesspool emptied out. A twenty-two-mile stretch of the New River
was affected, resulting in massive fish kills, algal blooms, and fecal
bacteria contamination of public water supplies. Contaminated ma-
rinas and recreational facilities were closed. Work days were lost
due to illness. Downstream shellfish beds were closed. The local
food web suffered longer-term effects.9

This hog lagoon disaster fired up environmental groups, who
began demanding that the EPA get serious about regulating CAFOs.
The Clean Water Act had identified CAFOs as “point sources,”
making any discharge from them illegal (even if unplanned or acci-
dental), unless authorized by the terms of a permit. However, for the
first couple decades after the Clean Water Act was passed, the EPA
was too busy to deal with the CAFOs that were popping up here and
there. The agency had its hands full dealing with the extensive prob-
lems that had been the motivational force behind the act—industry
dumping unfettered amounts of chemicals into the nearest stream or
river, and cities dumping vast amounts of barely treated (or untreat-
ed) human sewage. This was a time for CAFOs what the Wild West
had been for outlaws.

In 2003, thirty years after the Clean Water Act first brought
CAFOs into the regulatory fold, the EPA strengthened their regula-
tions. In a particularly controversial move, all CAFO operators were
required to apply for a discharge permit, regardless of any intent to
discharge. The EPA’s rationale for this “duty-to-apply” provision
was based on the presumption that most CAFOs have the potential
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to discharge pollutants into waters of the United States. The agricul-
tural industry countered that nowhere does the Clean Water Act talk
about a “potential” to discharge. The 2003 rule also required CAFO
operators to develop and implement nutrient management plans, if
they applied waste on fields. Such plans had to include a buffer zone
between the edge of their fields and any waterway. This was also
highly controversial. Environmentalists argued that these vegetation
buffers were often inadequate because nutrients (especially nitro-
gen) can soak into the soil and pass under them. CAFO operators
balked at the loss of field space for spraying manure.

With neither agricultural interests nor environmentalists happy
with the new rules, they both took the EPA to court. After consider-
able give and take, the “duty to apply” was vacated by the court.
The EPA issued its final revised rules in 2011.10 Under the new
rules, only CAFOs that “discharge or propose to discharge” must
seek a permit. Large CAFOs were still required to get a permit, but
many smaller ones would be allowed to decide if they needed to
apply for a permit. As a result, only about a third of CAFOs have
pollution permits.11

The logical question was, what would happen if a CAFO dis-
charges without a permit? In that event, the EPA ruled that the
CAFO could be fined for the discharge as well as for failing to get a
permit. CAFO operators cried foul. The EPA resolved this double
jeopardy by allowing a CAFO to certify that it is “designed, con-
structed, operated, and maintained not to discharge.” If the CAFO
later discharges by accident, it still gets fined for the discharge but
not for failing to get a permit. The EPA requires that wastewater
containment (the lagoon) be designed for a twenty-five-year, twen-
ty-four-hour rainfall event. Discharges resulting from a larger event
are considered agricultural storm water and allowed by permit.

On top of the large number and increasing size of CAFOs, en-
forcement has taken a big hit. This didn’t start with Trump. In 2016,
the number of EPA inspections was less than half the 2009–2012
average.12 Riverkeeper, part of the global Waterkeeper Alliance, is
taking up some of the slack. Founded in 1999, Riverkeeper works to
eliminate the impacts of CAFOs on waterways and to help enforce
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environmental laws by publicizing violations and violators. Mem-
bers of the group are on the move, binoculars handy, as they patrol
back roads documenting waste violations. CAFO operators, along
with their families and neighbors, are equally vigilant keeping an
eye out for Riverkeeper vehicles. Confrontations are frequent, ag-
gressive, and occasionally violent.

In the long run, cooperative approaches are likely to be more
effective. A good example involves California dairy farmers. (Cali-
fornia is the leading dairy state.) In the winter of 1996/1997, a series
of subtropical storms brought more than thirty inches of rain to
already saturated soils. The storms flooded many California dairies.
Recognizing a need to be proactive, a group of dairy producers,
government officials, and university specialists created the Califor-
nia Dairy Quality Assurance Program (CDQAP). In 1998, the
CDQAP began delivering science-based workshops on food safety,
animal welfare, and environmental stewardship, along with practical
guidance for California dairy producers to help meet regulations.
The EPA joined in 1999 and committed over four hundred thousand
dollars in grant funding. Nearly eight hundred California dairy
farms are now CDQAP certified through voluntary on-farm evalua-
tion. This award-winning program celebrated its twenty-year anni-
versary in 2018.13

THE CLEAN WATER ACT

As hard as it is to believe, prior to the 1970s much of the sewage in
this country was dumped into rivers with little or no treatment. It
also was considered perfectly acceptable behavior to dump toxic
industrial wastes into the closest stream or river. This was just plain
old everyday normal behavior, like blowing cigarette smoke into
someone’s face. With the public clamoring for action, the Clean
Water Act set a national goal to achieve zero discharge of pollutants
into the nation’s navigable waters—in basically ten years. This
completely unrealistic goal was in line with a growing conviction
that no one has a right to pollute the public’s waterways. When it
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came time to pin down the actual rules of the act, Congress was
much more realistic—anyone has a right to discharge pollutants into
the nation’s waters, as long as they obtain a permit and obey its
requirements.

Despite having created the EPA two years earlier by executive
order, President Nixon was opposed to the Clean Water Act. He was
particularly troubled by the fourteen billion dollar price tag (in 1972
dollars) for federal grants to build or upgrade sewage treatment
plants.14 Senator Edmund Muskie, one of the authors of the act,
warned that without these upgrades the nation’s rivers would con-
tinue to serve “as little more than sewers to the seas.”15 Nixon
remained unconvinced. When the water act finally reached his desk,
he vetoed the bill, declaring, “Even if the Congress defaults its
obligations to the taxpayers, I shall not default mine.” Congress
overrode the veto and the Clean Water Act was enacted into law on
October 18, 1972.16

Before the 1972 water act, states set their own standards for what
could be dumped into rivers. If they made things too difficult you
could just move your operation to a more business friendly state, of
which there were no lack. Then along came the Clean Water Act
and suddenly it didn’t matter if you were in West Virginia or Ore-
gon, you had to meet the same pollution control standards—or pay a
fine and then meet them.

Over the next decade, the EPA identified the best “practicable”
pollution control technology for different industrial categories. To
obtain a permit, an industry didn’t have to use the specific technolo-
gy identified by the EPA, but it had to do at least as well at pollution
control. This turned out to be a smart move, because it encouraged
innovations in better and more cost-effective technology. The EPA
initially focused on reducing conventional contaminants, such as
bacteria and oxygen-depleting substances that had been killing fish
and harming aquatic life. Incrementally, more stringent control
technology broadened pollution control to many toxic pollutants.

The EPA addressed the sewage problem through the largest fed-
eral public works program in human history.17 From 1972 to 1990,
federal grants totaling fifty-three billion dollars helped support more
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than eighty billion dollars in municipal wastewater treatment pro-
jects.18 In 1987, the grants program was replaced with a federal
revolving loan fund that provides low-interest loans to municipal-
ities.

Through these efforts, the EPA greatly reduced sewage and in-
dustrial point source discharges to the nation’s waterways. The real
test of pollution control, however, is the quality of water in rivers,
lakes, and streams. To address this issue, states (with EPA over-
sight) monitor each major waterbody and report regularly on those
not meeting standards based on their designated uses (drinking wa-
ter, fish habitat, swimming, and so forth). This turns out to be quite
a surprising number. Currently, on a national level, over half of the
assessed rivers and streams are not meeting water quality standards,
as well as 70 percent of assessed lakes. If you added up all the miles
of rivers in the United States that are “impaired” (polluted above
water quality standards), it would stretch to the moon and back. The
area of lakes with serious pollution problems encompasses an area
larger than Switzerland.19 Nonpoint sources are the primary culprit.
Agriculture, and to a lesser extent urban storm runoff, are now the
leading causes of water pollution.

The 1972 Clean Water Act failed to address nonpoint-source
pollution, which means that the EPA has virtually no regulatory
power to deal with it. As a result, the EPA’s primary role to control
agricultural and urban storm runoff pollution is to provide grants to
support state and local efforts. Cities have more resources and con-
centrated authority, making urban runoff easier to address. Under
the 1987 amendments to the Clean Water Act, the EPA began to
issue permits for control of urban storm water that are based on best
practices for reducing this nonpoint source of pollution. These prac-
tices often focus on green infrastructure, such as permeable pave-
ment and filtering storm runoff through vegetation and wetlands
before discharging to streams.

Storm runoff is a particularly serious problem in many old cities
that have combined sewers, where wastewater from homes and
businesses flows through the same pipes as storm water. During
storm events, the system’s treatment capacity can become over-
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whelmed and a noxious mix of untreated sewage and storm runoff
overflows into waterbodies. To deal with this problem, some cities
have constructed mammoth underground tunnel systems to store the
excess water. After the storm passes, the water is sent to the treat-
ment plant. The costs are immense, yet these underground tunnel
systems combined with green infrastructure have substantially re-
duced urban runoff pollution. If a city is willing to swallow the price
tag and rise to the engineering challenges, the bottom line is that
urban storm runoff has at least a partial solution. Agriculture does
not.

AGRICULTURAL POLLUTION AS A

WICKED PROBLEM

The expansion and intensification of agriculture over the past
decades have resulted in impressive achievements in food produc-
tion and security, but this has come with a huge price tag to the
environment. Covering about 40 percent of all land in the lower
forty-eight states, agriculture is the major source of nutrients, pesti-
cides, and sediment to America’s streams, lakes, and estuaries.20

Increased levels of nutrients stimulate algal blooms that harm the
ecology of streams and lakes. Nitrate and pesticides move through
the soil to groundwater, where they often show up in drinking water
supplies. Almost everyone living in rural areas gets their drinking
water from wells, many of which are contaminated by agricultural
chemicals. Elevated nutrients in surface water increase water treat-
ment costs for drinking water. Chemicals associated with agricultu-
ral activities empty into estuaries, where they harm valuable
commercial and recreational fisheries and stimulate harmful algal
blooms along the nation’s coasts.

Agricultural pollution is a classic example of a “wicked prob-
lem”—one that has no definite solution and serious disagreement
over the nature of the problem itself. With a large number of stake-
holders and opinions involved, most wicked problems are connected
to, or at least symptomatic of, other problems. Thus, the bottom
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line: A wicked problem can get better or it can get worse, but it
never can be solved. The goal is to get into the “better” range, which
requires practical approaches that are agreed upon by many diverse
stakeholders.21 The complexity of addressing agricultural pollution
is well illustrated by the states draining to the Gulf of Mexico.

The dead zone that forms every summer in the Gulf of Mexico is
the largest in the United States and the second largest in the world,
surpassed only by a vast stretch in the Baltic Sea. This huge expanse
of oxygen-depleted water (hypoxia) begins to form when spring
floodwaters, rich in nitrogen and phosphorus, flow into the Gulf
from the Mississippi and Atchafalaya Rivers. The nutrients from
draining America’s agricultural heartland feed immense blooms of
algae that soon die and sink to the bottom, soaking up the available
dissolved oxygen as they decompose. The main culprit is agricultu-
ral fertilizer and manure, which contribute over 70 percent of the
nutrients that are plaguing the Gulf.22 The resulting dead zone often
grows larger than five thousand square miles and stays in place until
autumn, when a tropical storm or frontal weather systems cause the
surface and bottom waters to mix.

In 2001, a joint federal–state Hypoxia Task Force led by the
EPA set a goal to reduce the areal extent of the Gulf’s dead zone by
about two-thirds. They gave themselves until 2015 to do it. Despite
these good intentions, the size of the hypoxic zone has remained
essentially the same. The goal has now been extended to 2035, but
to achieve it, nitrogen loads must be cut by more than half.23 Further
complicating this granddaddy of wicked problems, improving ferti-
lizer management is not enough. To have even a hope of achieving
this goal will require major efforts to capture nutrients through
drainage control, restoring wetlands, and planting buffer zones
along streams and rivers.24

In 2017, the dead zone was the largest ever recorded—at more
than eighty-seven hundred square miles, about the size of New Jer-
sey. This blockbuster was caused by an unusually wet May that
resulted in the equivalent of twenty-eight hundred train cars of ferti-
lizer being dumped into the Gulf.25 At the time when the Clean
Water Act was passed, the poster child for the country’s water prob-
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lems was a burning river. Today, it’s a dead zone in the Gulf of
Mexico that staggers the imagination.

The Mississippi River has the world’s fourth-largest drainage
basin, encompassing all or parts of thirty-one U.S. States and two
Canadian provinces. The number of farms is legion. Almost every
one of them, to one degree or another, is flushing nutrients into the
Gulf of Mexico. It’s a tragedy of the commons on a mega-scale. The
EPA is working to reduce the size of the hypoxic zone principally
by encouraging states to develop and implement nutrient reduction
strategies. The EPA’s role is all carrot. It’s up to the states to apply
any stick.

Minnesota, where the Mississippi River begins at Lake Itasca,
has been among the most aggressive states in taking up this chal-
lenge. The state takes pride in being the Land of 10,000 Lakes (the
number is actually closer to twelve thousand), and they care about
water quality. As one of the more environmentally progressive
states, Minnesotans have taken the virtually unheard-of step of tax-
ing themselves for clean water. In 2008, voters approved a three-
eighths of one cent increase in the state’s sales tax dedicated to
improving the environment and culture. One-third (about one hun-
dred million dollars) is earmarked for clean water.26

Minnesota’s ambitious plans to reduce nutrient loads have not
been without controversy. For example, in 2015, Minnesota
Governor Mark Dayton signed the Buffer Strip Law, requiring
grassy buffers averaging fifty feet wide along streams and a mini-
mum of 16.5 feet wide along public ditches to protect the waters
from soil erosion and fertilizer runoff. Cost-share funds are avail-
able through the state to help pay for the buffer strips. Many farmers
protest the law because it takes valuable land out of production.
They see it as an unconstitutional land grab.27

Voluntary efforts have fared better. In 2012, the state, the EPA,
and the Natural Resources Conservation Service teamed up to create
the Minnesota Agricultural Water Quality Certification Program.
Farmers who join the program receive priority for technical assis-
tance and cost-share dollars. A major enticement is that certified
farms are automatically assumed to comply with any new water

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



CHAPTER 470

quality rules for ten years. They also receive public recognition,
along with a sign to display at the entrance to their farm.

Certification is a two-step process. A computerized assessment
evaluates factors such as fertilizer application and tillage practices.
Then the certifier and farmer walk the farm field by field, discussing
conservation practices that could be utilized. Jared Nordick, a farm-
er in northwest Minnesota, jumped at the chance to have his farm
certified first and is considered a star in the program. His father,
Jerry Nordick, was initially a skeptic, but now sees the advantages:
“I’ve said for years, there are many farmers doing a good job, but
don’t get the recognition. This is an opportunity for us to communi-
cate our water-quality efforts.”28

It’s not just streams and lakes that have high nitrate levels, public
and private well owners are grappling with the same problem. In
recent years, the state has drafted a Groundwater Protection Rule
with substantial input from farmers and other stakeholders, includ-
ing seventeen public meetings held across the state. The final rule,
which was scaled back from earlier versions, restricts fall and winter
applications of nitrogen fertilizer in about 12 percent of state crop-
land and establishes best practices immediately around public sup-
ply wells having the highest nitrate levels. The latter effort is volun-
tarily based on recommendations from local advisory teams, but
regulations come to bear if not enough progress is made. Leading
farm and environmental groups critical of early versions of the pro-
posal say they can live with the revised plan. The president of the
Minnesota Corn Growers Association called it “a reasonable ap-
proach.” Nonetheless, Republican legislators (unsuccessfully) tried
to kill the rule.29

Overall, Minnesota’s efforts to address surface water and
groundwater contamination are unlikely to attain their ambitious
goals, but the state is making an impressive concerted effort.
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THE CHESAPEAKE BAY

The Chesapeake Bay, the nation’s largest estuary, is an example
where incremental progress is slowly being made with oversight by
the EPA. More than eighteen million people live in the Chesapeake
Bay watershed, which starts as far north as New York and encom-
passes six states and the District of Columbia. Renowned for its
blue crabs, oysters, and striped bass, the bay is a magnet for sport
fishermen, boaters, and tourists from far and wide. This is a place
where you’re transported back to a simpler time. The bay’s 11,500
miles of shoreline can challenge the destination oriented. You need
explicit directions (and some luck) to find such places as the River-
side Inn outside of Annapolis, where tablecloths are huge sheets of
butcher paper that are covered with heaped baskets of crabs and
oysters fresh off the boat. After washing it all down with cold steins
of beer (there’s soda for the kids), you can stroll down the pier and
watch the fishing boats pull in and unload. The bay’s weather-
scarred watermen aren’t putting on a show. This is their livelihood,
which involves the strenuous discipline of kicking yourself out of
bed when it’s still dark so you can be on the water at first light,
heading out into whatever the weather happens to be that day—rain,
sleet, snow, wind, and often some combination. God love those
summer days when you can work your trap lines under a blue sky,
the sun warming your back.

Ducks, geese, and great blue heron are just a sampling of the
many bird species that live here or drop in for a few days to rest and
refuel at this five-star stopover on the Atlantic Flyway. On the sur-
face it all looks great, but the watermen will be the first to tell you
that all is not well in the Chesapeake Bay. Underneath that shim-
mering, placid water is the equivalent of depressed neighborhoods
and virtual ghost towns. For decades, the bay has been imperiled by
nutrient overloading from agriculture, urban runoff, wastewater dis-
charges, and air pollution. There’s a lot of blame to spread around,
but everyone knows it’s mainly agriculture that’s endangering the
bay.
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Excess nitrogen and phosphorus have created a domino effect.
The nutrients stimulate algal blooms, which decompose and cause
large areas of low dissolved-oxygen concentration that kills aquatic
life. Crabs and other slow-moving, bottom-dwelling organisms are
particularly vulnerable. Algal blooms also block sunlight needed by
submerged grasses. When those grasses die, they remove an impor-
tant food for waterfowl and shelter for crabs and young fish.

In 1983, with the Chesapeake reaching a critical tipping point,
the governors of Maryland, Virginia, and Pennsylvania, the mayor
of the District of Columbia, and the EPA administrator signed an
agreement launching the Chesapeake Bay Program. After decades
of worsening conditions, officials were finally taking action. Over
the next couple decades two more agreements were signed, which
basically boiled down to ambitious, but non-binding, goals to re-
duce nutrient loads to the bay. The agreements failed miserably. As
time passed, the collaborative partnership was widely considered
dysfunctional. Thanks to the Clean Water Act and infusion of feder-
al dollars there was some progress on sewage treatment plants, but
little was done to tackle nonpoint-source pollution from farms, sep-
tic tanks, and city storm sewers. The bay failed to improve. 30

A turning point came in 2007 when the EPA and the bay juris-
dictions (New York, Pennsylvania, West Virginia, Delaware, Mary-
land, Virginia, and the District of Columbia) agreed to establish a
multi-state pollution diet, officially known as a total maximum daily
load (TMDL). Previously having had a fairly passive role, the EPA
was given primary responsibility for completion of the Bay TMDL,
which involved estimating 276 nitrogen, phosphorus, and sediment
TMDLs for ninety-two individual Chesapeake Bay tidal segments.31

In 2009, President Obama signed an Executive Order that de-
clared the Chesapeake Bay a national treasure and directed multiple
federal agencies to lead a renewed effort to restore and protect the
bay and its watershed. The EPA worked closely with the bay states,
as well as held many public meetings with farmers, developers and
homebuilders, municipal authorities, local elected officials, and en-
vironmental groups. On December 29, 2010 (two days before a
court-ordered deadline), the EPA finally established the Chesapeake
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Bay TMDL. This monumental undertaking to restore the nation’s
most productive estuary calls for 20 to 25 percent reductions in
nitrogen, phosphorus, and sediment. All pollution control measures
need to be in place by 2025. Each state is responsible for meeting
their part of the pollution diet. Milestones are set every two years to
demonstrate progress. And if a state consistently fails to do its part,
the EPA can take charge.

Since the EPA established the Chesapeake Bay TMDL in 2010,
nutrient and sediment loads have fallen in places, and the bay has
started to rebound. According to the Chesapeake Bay Foundation’s
2016 annual report: “We are seeing the clearest water in decades,
regrowth of acres of lush underwater grass beds, and the comeback
of the Chesapeake’s native oysters, which were nearly eradicated by
disease, pollution, and overfishing.” Even more progress was re-
ported for that iconic symbol of the bay, the blue crab.32 More good
news came in 2018 when the University of Maryland Center for
Environmental Science reported that the bay showed improvement
in every region for the first time in the thirty-three years that scien-
tists have assessed its health. “It seems that the restoration efforts
are beginning to take hold,” said Bill Dennison, vice president for
science application at the university.33 A separate study by a large
group of researchers showed an unprecedented resurgence in aquat-
ic grasses in the bay.34

This is all great news, but the bigger picture isn’t so rosy. Over-
all, the bay is still getting a poor grade, particularly with the nitro-
gen goals. Nitrogen drives algae growth in the bay during most of
the year. Future progress is in doubt because much of the gains to
date came from upgrades of sewage treatment plants. And then
there’s the wild card—an enormous buildup of sediment behind the
Conowingo Dam on the Susquehanna River at Maryland’s border
with Pennsylvania. This reservoir has almost filled with sediment.
When it tops over, projected within the next few years, it will be-
come useless. U.S. Geological Survey scientists estimate that when
the reservoir reaches capacity, sediment and phosphorus from the
Susquehanna River would increase by about 250 percent and 70
percent, respectively.35
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Voluntary, collaborative measures have been applied longer in
the Chesapeake Bay than in any other ecosystem-wide restoration
program in the world, with billions of federal cost-share dollars
invested.36 Yet progress has been limited because animal wastes and
chemical fertilizers contribute the largest source of pollutants. More
than eighty-three thousand farms make up the ten billion dollar
agricultural industry in the Chesapeake Bay watershed.37 And then
there’s the massive amounts of storm water runoff from urban and
suburban areas.

The politics are daunting. The bay restoration effort has met with
political resistance from every direction—congressional, state, and
local. As Oklahoma’s attorney general, Scott Pruitt participated in a
legal challenge to the bay restoration program by farmers, home-
builders and other stakeholders. House Republicans continue to try
to add provisions to spending bills that would bar the EPA from
enforcing the bay TMDLs.

A major reason why the bay’s overall progress is moving along
at a crab’s pace is due to the six watershed states having varying
levels of skin in the game.38 The Susquehanna River, the leading
contributor to the bay’s nitrogen loads, is located almost entirely in
Pennsylvania, with its headwaters in upstate New York. Fertilizer
and manure nutrients picked up by the Susquehanna have a dispro-
portionately large impact on the estuary’s water quality, but
Pennsylvania and New York do not reap the economic benefits of
restoring the Chesapeake. Almost all the benefits go to the two
states that border the bay—Maryland and Virginia.

Pennsylvania is known as the Keystone State because of its cen-
tral location among the original thirteen colonies and its pivotal role
in the Declaration of Independence and U.S. Constitution. Because
of the Susquehanna River, the state is also the keystone to restoring
the bay—and it’s getting failing marks. By the end of 2017, Penn-
sylvania had achieved only 18 percent of its nitrogen reduction goal.
If the state decides to get serious in meeting its 2025 goals, it will
have to reduce 2.5 times as much nitrogen in less than eight years as
it has in the past thirty-two years. If it fails to do so, much of the
Chesapeake Bay will not attain its critical goals.39
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Under pressure from the EPA, Pennsylvania has agreed to reboot
the state’s lagging efforts to meet the bay clean-up goals. Among
other actions, improved manure management is viewed as the
biggest challenge. By 2025, the strategy also calls for planting nine-
ty-five thousand acres of riparian forest buffer along streams. This
immense effort is spearheaded by the Chesapeake Bay Foundation,
alongside many partners—national, regional, state, and local agen-
cies; conservation organizations; watershed groups; businesses; and
individuals. The strategy also commits to increasing the number of
farms inspected each year, from less than 2 percent (that would take
more than half a century to complete) to 10 percent. These inspec-
tions primarily focus on whether farmers have up-to-date plans re-
quired by the EPA for managing manure, erosion, and sediment.40

Much of the focus is on five counties in southcentral Pennsylva-
nia. Jay Diller owns 350 acres in one of these priority counties,
where he milks about 180 cows, raises young hens to be sold to egg
operations, and grows crops. Diller is an avid reader of agricultural
publications and is well versed in how to reduce soil erosion and
responsibly manage manure. He practices no-till cropping methods
and plants winter cover crops for environmental reasons, which he
believes also makes good business sense. “The last thing I like to
see is brown water crossing the road,” Diller says. “I think about
water quality, and I like to keep my soil on the farm.” Nonetheless,
Diller’s erosion and sedimentation plan was out of date. “I find the
paperwork part of all this frustrating,” he says, “but if this is what
it’s going to take to improve, I say, let’s do this. I’d rather do it than
be in violation. I don’t want to be in violation. Farmers get enough
bad publicity.” But Jay Diller is just one of the more than thirty-
three thousand farmers in Pennsylvania’s part of the Chesapeake
Bay watershed, and not everyone shares his attitude.41

The Chesapeake Bay restoration program was decades in the
making, is central to restoring the bay, and is beginning to show
some hopeful signs of success. Yet, completely impervious to the
progress being made and the EPA’s essential leadership role, the
Trump administration proposed a total elimination of the program in
their first budget proposal. The reasoning went that, as a “regional
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effort,” it should not be funded by Washington. Without pressure
and oversight from the EPA, the bay will fail to meet its TMDL
goals.42

Trump’s first budget request also proposed gutting the EPA’s
Great Lakes Restoration Program, which provides funds to address
the harmful algal blooms that are plaguing Toledo and western Lake
Erie, while also fighting invasive species, removing contaminated
sediments from harbors, and restoring wildlife habitat. Congress
reinstated the funds for the two programs, but again the administra-
tion proposed gutting both programs by 90 percent in 2019 and
2020. Trump soon backed off the 2020 cuts to the Great Lakes
funding for political reasons, but clearly has no interest in making
either the Chesapeake Bay or the Great Lakes great again.

ADDRESSING A WICKED PROBLEM

Environmentalists often vilify farmers and vice versa, yet the reality
is much more complicated. If we look at the entire continuum of
traditional farmers to Big Ag food producers, on the whole they are
serious about land stewardship. Nonetheless, it’s a very touchy issue
to tell farmers how to use their land—even when there’s something
in it for them.

A good starting point is soil health. Improved soils increase food
production, and at the same time enhance water infiltration, filter
and buffer pollutants, and support biodiversity. Steps to improve
soil health through organic matter retention, erosion control, diver-
sified rotations, and cover crops are a win-win for farmers and water
quality. Yet getting farmers to adopt these approaches can be chal-
lenging. Cover crops are a case in point.

Driving across the rolling hills of Iowa after harvest, one sees
corn stubble and open fields as far as the eye can see. What you
don’t see much of are winter rye and other cover crops that contrib-
ute needed organics to the soil and help keep nutrients in the ground
for the next growing season. Sometimes called “catch crops” for
their ability to retain nutrients, cover crops are a popular conversa-
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tion topic across the midwest—but it hasn’t gotten much beyond the
talking stage. Kevin Ross, a sixth-generation family farmer and for-
mer president of the Iowa Corn Growers Association, encourages
their adoption: “Like any new crop on the farm, cover crops have a
learning curve,” he says. “It takes some experimentation with varie-
ties and seeding methods. It takes time to see benefits while iden-
tifying potential risks. The important thing is to get started!”43

There’s a good reason to do so. Water quality in Iowa’s rivers
has deteriorated despite the state’s nutrient reduction strategy.44 The
state’s capital, Des Moines, operates one of the world’s most expen-
sive nitrate-removal facilities. In a high-profile case, Des Moines
Water Works filed a federal lawsuit against drainage districts in
three counties that are discharging high levels of nitrates into the
Raccoon River, the source of drinking water for five hundred thou-
sand central Iowa residents. The judge dismissed the lawsuit, saying
Iowa’s water quality problems are an issue for the Iowa legislature.
The problem remains unresolved.45

The crisis in Toledo helped motivate Ohio to ban manure and
fertilizer applications on frozen ground. Nonetheless, such com-
monsense practice is often fought by farmers because of the merest
whiff of regulation. They also can’t see nutrients running off their
land in the same way they can watch sediment loss during a snow-
melt or heavy rain. Nutrient management plans can be a tough sell
and, even then, are not necessarily followed.46

Programs to get farmers to reduce environmental damage are
most effective when delivered by people they trust. This is where
the Natural Resources Conservation Service (NRCS), part of the
Department of Agriculture, plays a key role. Everyone has heard of
the EPA, but the NRCS remains under the radar outside the agricul-
tural community. With its stated mission, “Helping People Help the
Land,” the NRCS provides essential assistance to address agricultu-
rally related water quality problems. While the EPA wields both the
carrot and the stick, the NRCS only dangles the carrot. It’s been said
that even John Birchers let the NRCS on their land.

The NRCS provides technical assistance and grants to encourage
voluntary, incentives-based conservation approaches. These ap-
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proaches often build on existing efforts, such as nonpoint-source
grants from the EPA. Cost-sharing funds incentivize farmers to
plant grassy buffer strips on the perimeter of fields to capture nutri-
ents, restore wetlands on less productive land, improve manure stor-
age, and fence off streams to keep out animals and their wastes. To
get more bang for its buck, the NRCS focuses on targeted watershed
projects for the most vulnerable lands. These volunteer efforts are
not the complete answer, however, as reductions in nutrients, partic-
ularly nitrate, have proven elusive. As one NRCS employee puts it,
“Both the carrot and stick are needed. I’m glad I’m the carrot.”

A promising development in recent years is a national movement
known as “One Water” that encourages agencies and others to work
together to manage water more holistically.47 It’s a shift from the
traditional separate management of drinking water, wastewater, and
storm water. The focus is on collaborative and holistic approaches
that achieve desired results most effectively and at lowest overall
cost. The Yahara River watershed in southcentral Wisconsin is a
good example of this approach.

Due to tightening regulations, the Madison Metropolitan Sewer-
age District needed to achieve a small increment of phosphorus
removal that would cost $130 million for additions to its treatment
plant. As an alternative to these expensive upgrades, the district
spearheaded a partnership among cities, towns, farmers, environ-
mental groups, the University of Wisconsin, and the Wisconsin De-
partment of Natural Resources. Known as the Yahara Watershed
Improvement Network, the partnership’s projects include adding
grass buffers between farm fields and waterways, sprinkling cover
crop seeds from airplanes, manure management, and urban leaf col-
lection. These are funded by the members, grants, and other sources.
In a few years, the partnership had spent just seven million dollars
and reduced the phosphorus load by thirty thousand pounds in 2016
alone. The goal is to achieve a yearly reduction of ninety-six thou-
sand pounds by the project’s end in 2036.48

As her term came to a close, EPA Administrator Gina McCarthy
spoke about the agency’s failure to build trust with rural America,
particularly with farmers: “We work in a lot of communities; we

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



A WICKED PROBLEM 79

work on a lot of urban-related issues. We have great relationships
with mayors. But we have tended to not be able to have a very
compelling rural agenda and to build constituencies there.”
Strengthening the collaborative relationship between the EPA and
NRCS is a place to start. Private-public partnerships and the One
Water movement are also helping, but the problem remains—how
do you get farmers on board to substantially reduce nutrient loads to
the environment. McCarthy recognized this dilemma, saying:
“There has got to be some wake up calls, some aha moments, where
agriculture demands [environmental change] of themselves, because
I don’t think we are in a position to demand it of them.”49
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INCONVENIENT CONNECTIONS

We cannot expect to preserve the remaining qualities of our
water resources without providing appropriate protection for the
entire resource.
—Senator Howard Baker (R-TN), 19721

Over 40 percent of the water we drink and almost half of irrigation
water used to grow our food comes from groundwater.2 But this
critical resource is out of sight and (for most people) out of mind,
making groundwater the neglected child of the water world. This
problem is far from new. In 1861, an Ohio court famously con-
cluded that groundwater was so “secret, occult, and concealed” that
any attempt to regulate it “would be involved in hopeless uncertain-
ty, and would be, therefore, practically impossible.” The state clung
to this view for more than one hundred years.3

Groundwater and surface water are joined at the hip. During dry
periods, groundwater sustains streams, lakes, and wetlands. The
connection goes both ways as surface water donates generously to
groundwater. This ongoing give and take provides a natural path-
way for contaminants to move up and down from one resource to
the other. While the need to protect what’s down-under is obvious,
the Clean Water Act fails to recognize these connections.
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The act even takes it a step further, clearly stating that the U.S.
Environmental Protection Agency (EPA) does not have authority to
regulate groundwater. Even so, questions remain that are not so
clear. For example, what about a point source that’s directly pollut-
ing groundwater, and then those contaminants show up in surface
water? As one court noted, “it would hardly make sense for the
Clean Water Act to encompass a polluter who discharges pollutants
via a pipe running from the factory directly to the riverbank, but not
a polluter who dumps the same pollutants into a man-made settling
basin some distance short of the river and then allows the pollutants
to seep into the river via the groundwater.”4

Some courts have recognized that the Clean Water Act requires
permits for discharges to groundwater when there is a “direct hydro-
logical connection” to surface water.5 At face value, this conduit
theory is hard to argue with. However, it’s vague on key factors
such as the time it takes for a pollutant to move to surface waters,
the distance it travels, and its traceability to the point source. Fur-
thermore, states are responsible for the groundwater within their
state and look very unfavorably at any action they feel is federal
overreach.

In one of the surprises of Supreme Court cases, ultraconservative
Justice Antonin Scalia supported the conduit theory in the 2006
Rapanos v. United States case. Justice Scalia observed that the
Clean Water Act broadly regulates pollutants from point sources to
navigable waters, but nowhere does it say they have to discharge
directly to navigable waters. He concluded, “even if pollutants dis-
charged from a point source do not emit ‘directly into’ covered
waters, but pass ‘through conveyances’ in between,” they would
still violate the act.6 Court cases continue to test this idea.

The Lahaina Wastewater Reclamation Facility, on the Hawaiian
island of Maui, pumps several million gallons of treated sewage a
day down four wells. From there, the water flows through the por-
ous lava rock into the ocean, a half-mile away. There is no doubt
that the wastewater has a direct hydrological connection to the
ocean via groundwater. A dye study funded by the EPA and the
Army Corps of Engineers (hereafter Corps) demonstrated that water
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from two of the injection wells reached the ocean in less than three
months. The enriched nitrogen and phosphorus in the effluent is
causing ecological harm to a once-pristine coral reef and popular
recreational spot. If instead of using the wells, the treatment plant
discharged its wastewater in a pipe directly to the ocean, it would
require a permit under the Clean Water Act.7

Under the citizen suit provision of the Clean Water Act, the
Hawaii Wildlife Fund and other environmental groups sued, assert-
ing that the wastewater agency must obtain a permit for these
“point-source” discharges. In February 2018, the Ninth Circuit
Court of Appeals agreed, calling the well injection the “functional
equivalent” of a direct discharge into navigable waters. “At bottom,
this case is about preventing the county from doing indirectly that
which it cannot do directly,” the court concluded.8

A few weeks prior to the ruling on the Maui case, a district court
had rejected a similar lawsuit brought against the E. W. Brown
power plant in Kentucky. Selenium and other trace elements were
leaching from coal ash ponds into groundwater, which carried the
contaminants into a nearby lake where they were causing physical
deformities in fish.9 The direct hydrologic connection was well doc-
umented, but in this case the court ruled that the Clean Water Act
did not apply.10 This debate is just one part of broad-based contro-
versies over coal ash ponds.

COAL ASH

Coal ash is the residue left after coal is burned to produce electric-
ity. It is stored in pits, often mixed with water. Most coal ash pits are
unlined and located alongside waterways. The scope of this problem
is immense. At its peak, enough coal ash was created each year to
fill railroad cars stretching between the North and South Poles. Only
household trash exceeds coal ash in the volume of solid waste gen-
erated. Like coal itself, the ash contains toxic elements such as
arsenic, mercury, and selenium that contaminate groundwater,
streams, and lakes. The problem is also a case of environmental
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injustice. Seventy percent of coal ash dumps across the country are
located in low-income communities, including Native American
tribes.

The Moapa Band of Paiute Indians’ reservation lies about fifty
miles northeast of Las Vegas. Immediately next door and directly
upwind lies the now-shuttered Reid Gardner coal-fired power plant.
For decades, during the all-too-common windy days in this desert
community, tribal members became imprisoned in their own homes.
Going outside was like walking into a dust storm loaded with arsen-
ic, lead, and other toxic elements. Tribal members experienced high
rates of asthma and heart disease, as well as general fatigue and
frequent headaches. When the fight against coal ash began around
2000, William Anderson, the tribe’s chairman, noted that a majority
of children now had asthma or a breathing illness, but “no one
would listen to what we were saying.”11

Anderson became a passionate activist, leading a three-day,
fifty-mile march from the Reid Gardner coal plant to downtown Las
Vegas.12 When Las Vegas residents became aware that some of
their power was coming at the expense of the tribe’s health, many
joined the campaign to close the plant. Working with the Sierra
Club and Earthjustice, the tribe filed a lawsuit against NV Energy,
the plant owner. The company eventually settled for $4.3 million in
2015. The plant closed in 2017. The settlement money was used for
a community health center and to help the tribe buy water rights,
monitor air quality, and oversee cleanup of pollution along the Mud-
dy River, which runs through the reservation. But the coal ash re-
mains a threat to air and groundwater.

Under Anderson’s leadership, the tribe completed a deal for a
solar farm on the reservation as an alternative source of local jobs.
This facility generates electricity for more than a hundred thousand
homes in Los Angeles, contributing toward California’s ambitious
renewable energy goals. “We showed them that there’s an effective
way to have a solution instead of destroying the environment, plants
and animals and spoiling the water,” Anderson commented.13

William Anderson died in 2018, at the age of forty-four. During the
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last years of his life, he was in and out of the hospital suffering from
multiple illnesses and mysterious infections.

For decades, coal ash stored at more than four hundred coal-fired
power plants across the country remained one of those unrecognized
problems in plain sight. At one o’clock in the morning on December
22, 2008, it suddenly jettisoned to national attention when a coal ash
dike failed at a coal plant in Kingston, Tennessee. Over five million
cubic yards of coal ash slurry flooded more than three hundred
acres, dumped waste into two nearby rivers, damaged numerous
homes, and made several homes uninhabitable. Cleanup took six
years and over a billion dollars.14 In response, the EPA inspected
the structural integrity of over five hundred coal ash impoundments
across the country. More than one-quarter were rated as “poor.”15

Another shoe fell in 2014, this time in North Carolina, when a
security guard noticed low water levels in a coal ash pond at Duke
Energy’s Dan River site. A broken drainage pipe beneath the pond
was emptying coal ash directly into the Dan River, with tens of
thousands of tons of coal ash contaminating more than seventy river
miles. Having failed to repair corroded pipes at this site and illegally
discharging coal ash into waterways at other sites, the utility settled
criminal charges for $102 million. The plea agreement followed a
ninety-minute court session in which a Duke Energy lawyer repeat-
ed the words “guilty, your honor” more than twenty times.16

Air pollution at the Paiute reservation and catastrophic failures in
Tennessee and North Carolina are easily recognizable risks from
coal ash pits. Groundwater contamination is much subtler, yet the
sequence of events is predictable. A coal-fired power plant is locat-
ed next to a river or lake to provide cooling water for the plant. The
residual coal ash is dumped into unlined pits adjacent to the water-
body. These ponds leak directly into shallow groundwater that is
connected to the river or lake. In other words, coal ash ponds are
just another version of point source pollution.

The Vermilion coal-fired power plant in Illinois is a textbook
case. Crossing central Illinois from the west, the “flat-as-a-pancake”
farmland topography abruptly changes upon approaching the Mid-
dle Fork of the Vermilion River. The clear, fast-moving water has
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carved a meandering path through glacial deposits, punctuated with
pools and riffles. It’s a popular spot for kayaking, tubing, or swim-
ming on hot summer days. Sycamores line the riverbanks, with
oaks, beeches, sugar maples, and dogwoods populating the uplands.
Wildlife is abundant.17

In a seventeen-mile section of river designated as the only Na-
tional Wild and Scenic River in Illinois, the otherwise bucolic scen-
ery is marred by the now-defunct Vermilion coal-fired power plant,
located just downstream from a popular canoe and kayak launch.
From the mid-1950s until 2011, the plant generated 3.3 million tons
of coal ash that was dumped into three massive unlined pits in the
Middle Fork floodplain. The plant owner (Texas-based Vistra Ener-
gy) and the state of Illinois acknowledge that groundwater beneath
the pits is contaminated with arsenic, chromium, and other trace
elements that discharge to the Middle Fork. Seeps from groundwa-
ter stain the riverbank an unnatural orange-red color, and rust-col-
ored water pools along the river’s edge. Adding to the concerns, the
meandering river is eroding the river bank next to the pits, raising
worries of a catastrophic spill similar to the disasters in Tennessee
and North Carolina.

In 2018, the nonprofit group American Rivers named the Middle
Fork as one of America’s ten most endangered rivers, citing the
threats to recreation and aquatic life. Environmentalists want the
coal ash removed to a safe and properly designed facility away from
the river. Vistra’s solution is to cap the coal pits and leave the ash
permanently in place behind a wall of giant rocks along a stretch of
riverbank six football fields long. In 2018, citing the Clean Water
Act, environmental groups sued Vistra over the toxic metals leach-
ing from the coal ash pits into groundwater and from there to the
Middle Fork. A federal judge dismissed the case.18

In 2015, the Obama administration rolled out the first federal
regulations for disposing of coal ash from power plants. Prior to this
time, it had been virtually unregulated. The rule, established under
the Resource Conservation and Recovery Act, set structural integ-
rity standards for disposal sites and required new coal ash ponds to
be lined. The rule also required utilities to begin testing the ground-
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water near coal ash sites and making the data public. Coal ash ponds
found to be contaminating groundwater, or seismically unsafe,
would be closed.

The new law was developed after many years of negotiations
with utilities, other affected industries, and environmentalists. It
also contained several compromises. The law didn’t apply to sites
closed prior to 2015, such as the Vermilion power plant. (This pro-
vision was overturned in 2018 by the DC Circuit court.19) In addi-
tion, the EPA decided not to classify coal ash as hazardous waste.
Environmentalists had fought long and hard for this classification,
because it would trigger federal enforcement. Instead, the law is
framed as “self-implementing,” which means that if a company
doesn’t comply, the only redress is a lawsuit. EPA Administrator
Gina McCarthy called the rule a “pragmatic step forward” to protect
communities from coal ash.20 At the end of the Obama administra-
tion, Congress gave states additional flexibility to adopt state-spe-
cific closure plans, as long as they are as protective as the federal
rule.

Not classifying coal ash as hazardous waste makes a certain
amount of sense. More than 40 percent of coal ash is recycled for
making building materials, such as concrete and wallboard. In par-
ticular, the cement industry commonly mixes “fly ash” into cement.
This makes cement green in color, and by substituting coal ash for
some of the cement, it’s “green” in another important way. Cement,
the key ingredient in concrete, contributes up to 10 percent of global
carbon dioxide emissions—surpassed only by transportation and en-
ergy. Using fly ash in cement is a double win—it reduces waste and
the impact of concrete production on global warming. If the EPA
had decided to designate coal ash as hazardous waste, the costs of
handling the material would have skyrocketed.

Key industry players viewed Obama’s coal ash rule as accept-
able. Then along came Donald Trump’s broad-based attack on coal
regulations. With this opening, the Utility Solid Waste Activities
Group, a trade association representing more than one hundred pow-
er companies, petitioned the EPA to weaken monitoring and reme-
diation requirements.
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In March 2018, just as initial data required by the coal ash rule
were revealing groundwater contamination at numerous sites, the
Trump administration proposed to “incorporate flexibilities” into
the rule. The proposed revisions would extend the life of some
existing coal ash pits for a year and a half. This extension seems
reasonable for such a large problem, particularly if it was tied to a
plan for more ash recycling. More problematically, the proposed
revisions would allow state directors to shorten monitoring of sites
that show no evidence of groundwater contamination, thereby ig-
noring the fact that groundwater moves slowly. Avner Vengosh, a
Duke University expert on the environmental impacts of coal ash,
argues, “We have very clear evidence that coal ash ponds are leak-
ing into groundwater sources. The question is, has it reached areas
where people use it for drinking water? We just don’t know. That’s
the problem.”21 Without responsible monitoring requirements in
place, officials are unlikely to know.

The Trump administration’s proposed coal ash revisions would
roll back an important rule affecting the nation’s water resources.
Yet Pruitt’s EPA held only one public hearing on the proposal—in a
hotel near Washington, DC, far away from most coal ash ponds.
Seventy people from across the country traveled to the hearing to
speak up about why coal ash disposal regulations should not be
relaxed. Participants included environmentalists, people living next
door to coal ash, a nurse, a pediatrician, college students, tribal
members (including the Moapa), state legislators, a Girl Scout from
Illinois, and a small-town mayor who received a rousing applause
when he suggested renaming the EPA as UPA—Utilities Protection
Agency.22 The public’s reasoning and pleading fell on deaf ears.
Four months after proposing the revision (and a week after Pruitt
resigned), Andrew Wheeler, a former coal industry lobbyist, signed
his first rule as acting EPA administrator. The revisions to the coal
ash rule under the Resource Conservation and Recovery Act were
now official.23

The applicability of the Clean Water Act in situations where
pollution from coal ash ponds or other point sources reaches water-
ways via groundwater (the conduit theory) remains unresolved. The
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U.S. Supreme Court recently agreed to hear the case of the Lahaina
wastewater facility in Hawaii. In the meantime, the EPA issued its
own interpretation. Instead of trying to define what is meant by a
“direct hydrologic connection” for purposes of the law, Trump’s
EPA asserts that once pollution travels through groundwater, it
“breaks the causal chain” between a pollutant source and surface
waters.24 This, of course, is quite contrary to hydrologic reality.

WATERS OF THE UNITED STATES

An even larger controversy swirls around the basic question of
which wetlands and other waterbodies are actually covered by the
Clean Water Act. Drainage of wetlands has been going on since
Europeans first settled Colonial America. Encouraged by federal
laws that provided incentives for “reclaiming” swamps and
marshes, more than half of the country’s original wetland area has
been lost. Several Midwestern states have lost more than 85 percent;
California more than 95 percent.25 These swamps and marshes were
considered just nuisances standing in the way of land development
and agricultural production, while also being a breeding ground for
malaria and other diseases. Today, it is well known that wetlands
provide invaluable habitat for waterfowl, fish, and other wildlife.
About a third of North American bird species rely on wetlands for
water, food, shelter, and breeding.26 Less appreciated are the water
quality benefits that these “kidneys on the landscape” provide in
removing nutrients, pesticides, and toxic metals from waters flow-
ing through them.

In 1989, President George H. W. Bush, an avid fisherman, an-
nounced a policy of “no net loss” to protect wetlands. “Wherever
wetlands must give way to farming or development,” Bush told a
meeting of Ducks Unlimited, “they will be replaced or expanded
elsewhere.”27 Although this has remained a national goal, the net
destruction of wetlands has slowed, but not stopped.

The Clean Water Act is the primary federal law regulating wet-
lands. Section 404 of the act prohibits discharging dredged or fill
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material into “navigable waters” without a permit from the Corps.
The intent of the Clean Water Act was to restore and protect more
than just traditional navigable waters, by equating “navigable wa-
ters” with “waters of the United States.” The problem is that the
term “waters of the United States” leaves much room for interpreta-
tion. As Oliver Houck, an expert on water quality law, wrote in
1989, “Section 404 of the Clean Water Act lies like an open wound
across the body of environmental law, one of the simplest statutes to
describe and one of the most painful to apply.”28

The role of the Corps can be traced back to the earliest federal
law related to water quality, the 1899 Refuse Act, which required a
permit from the Corps for discharge of any “refuse” into navigable
rivers and harbors. The EPA shares enforcement responsibility with
the Corps, while also providing guidance and oversight. For almost
thirty years, the “waters of the United States” was broadly inter-
preted as most surface waters and wetlands, including those adja-
cent to tributaries of navigable waters, as well as “isolated” ponds
and wetlands of ecological significance. In 2001 and 2006, two U.S.
Supreme Court decisions considerably muddied the jurisdictional
scope.

The first case, commonly known as SWANCC (named after the
plaintiff, Solid Waste Agency of Northern Cook County), involved
a proposed facility for disposal of domestic solid waste at aban-
doned quarries that provided habitat for migratory birds. The Corps
claimed jurisdiction over this site based on its self-declared Migra-
tory Bird Rule, which asserted jurisdiction over ponds and wetlands
that provide habitat for migrating waterfowl. The high court dis-
agreed, ruling that the Migratory Bird Rule exceeded the Corps’
authority. This decision created uncertainty about the Corps’ regula-
tory jurisdiction over any “isolated” water body.29

In response to the SWANCC opinion, the George W. Bush ad-
ministration proposed a modified rule that would have removed
federal protection from about a fifth of the wetlands in the lower
forty-eight states, as well as many headwater streams. The adminis-
tration soon abandoned this idea after more than forty states, count-
less conservation organizations (including hunting and fishing
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groups whose members had largely supported Bush’s election), and
members of Congress weighed in against any regulatory rollbacks.30

In 2006, the uncertainty resulting from the SWANCC opinion
was greatly magnified by a second case—this time involving the
Corps’ regulatory jurisdiction over wetlands adjacent to tributaries
of navigable waters. Rapanos v. United States combined two similar
cases brought by developers and was named after the more provoca-
tive character. John Rapanos was planning a shopping center for one
of his properties in Michigan, when he was told by a state inspector
that the site likely had wetlands that were “waters of the United
States.” Rapanos hired a consultant who concluded that about fifty
acres fell within the regulatory jurisdiction. Outraged at the govern-
ment and the consultant, Rapanos defiantly began filling in
wetlands on his properties. A civil enforcement action by the
government led to the Supreme Court case.31

Once again, the high court ruled against the Corps. Further add-
ing to the confusion, the justices for the majority broke ranks by
giving two very different opinions for their ruling against the Corps.
The high court never resolved which one to follow. Justice Antonin
Scalia and three other conservative judges contended that federal
jurisdiction extends only to wetlands that have a “continuous sur-
face connection” to a “relatively permanent” body of water that is
connected to interstate navigable water. This extremely narrow
interpretation of the “waters of the United States” went against
long-standing regulatory practices. Moreover, the Scalia opinion ne-
glects to recognize the importance of streams and rivers that only
flow seasonally or after rain—about 60 percent of stream miles in
the United States.32

In the second opinion, Justice Anthony Kennedy sided with the
conservatives but disagreed with their reasoning. In Kennedy’s
view, a wetland that isn’t adjacent to a navigable body must have a
“significant nexus” to traditional navigable waters to be a “water of
the United States.” This was a much less strict interpretation than
Scalia’s, but “significant nexus” is hard to define.

The Rapanos case potentially affects other parts of the Clean
Water Act that are tied to the definition of “navigable waters,” in-
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cluding permits for point source discharges and application of total
maximum daily loads to nonpoint source pollution. At issue is
where does the federal government’s authority to regulate water
resources under the Clean Water Act give way to the authority of
individual states and private property rights?

This jurisdictional storm was long in coming. The Clean Water
Act has not been amended in any significant way since 1987. “It’s
been an absurd period not to have been fine-tuned and brought up to
date,” notes William Andreen, a well-known legal expert on the
Clean Water Act.33 Yet any effort to amend the act faces enormous
headwinds. With no help coming from Congress, the Obama admin-
istration took up the challenge to define the “waters of the United
States” using Justice Kennedy’s less strict “significant nexus” cri-
terion. This effort is referred to as the Clean Water Rule, or alter-
nately, as WOTUS—Waters of the United States.

The science is clear—wetlands, ponds, headwater streams, and
rivers form a continuum. But the question is, when does a hydrolog-
ic connection become “significant” for downstream water quality?
The EPA took several years to build their scientific case to answer
this question, including a 408-page report based on twelve hundred
peer-reviewed studies.34 In addition, the agency considered over one
million public comments on a draft rule, as well as input provided
through over four hundred meetings with diverse stakeholders.

On June 29, 2015, the Corps and EPA finalized the Clean Water
Rule. The proposed rule included a number of measurable criteria to
determine which streams, wetlands, and ponds are “waters of the
United States,” and therefore regulated. Tributaries to traditional
navigable waters would be automatically covered if they have “fea-
tures” of flowing water—in other words, a bed, a bank, and a high-
water mark. This designation included everything from small
ephemeral creeks to rivers discharging to the sea. This was the
standard generally applied before the Clean Water Rule.

The bigger challenge was how to determine which wetlands and
ponds that lack a direct surface connection have a “significant nex-
us” to the river network. To address this issue, the Clean Water Rule
set distance limits. For example, waters located in the one-hundred-
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year floodplain and within fifteen hundred feet of the ordinary high
water mark of a traditional navigable water would be automatically
jurisdictional, while those in the one-hundred-year floodplain out-
side that limit would require a case-specific evaluation. Recognizing
that some “isolated waters” can be environmentally important, the
rule also identified specific types of waterbodies that require a case-
by-case analysis. Among these are California vernal pools and prai-
rie potholes.35

A feature with a name like “prairie potholes” sounds insignifi-
cant, yet these depressions (remnants of continental glaciation)
comprise thousands of wetlands in the northern Great Plains. They
provide vital habitat along the Central Flyway, one of the three main
migration routes of North American birds. Sometimes called the
“duck factory” of the midwest, the prairie pothole region supports
more than half of our nation’s migratory waterfowl. Despite their
ecological importance, more than half of all prairie pothole wetlands
have been drained and converted to agriculture.36

The Clean Water Rule protects the types of water historically
covered by the Clean Water Act, while expanding jurisdiction in
some areas and narrowing it in others. Overall, the EPA estimated
that the rule would result in a slight reduction in waters protected
compared to practices that were in place prior to Rapanos. It was
designed to provide something that Republicans often say they want
and that had been sorely lacking—regulatory certainty.

Surprisingly, Corps officials made recommendations for broader
federal authority as the rule was being finalized. A technical analy-
sis by the Corps estimated that, due to changes made unilaterally by
the EPA, as much as 10 percent of wetlands that previously had
been covered by the Clean Water Act would be excluded under the
new rule. Some members of the Corps disagreed so strongly that
they requested all references to the Corps be removed from the rule
and its supporting documents.37

The Clean Water Rule placed no additional permitting regula-
tions on agriculture, yet it was widely criticized by the agricultural
community. The rule continued to exempt “normal farming and
ranching” practices (such as plowing, seeding, and cultivating), but
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with 75 percent of all wetlands on private property, farmers and
ranchers were concerned that the rule might constrain activities on
their land. During his time as Oklahoma attorney general, Scott
Pruitt led a multi-state lawsuit against the rule. With no restraint of
hyperbole, he called it “the greatest blow to private property rights
the modern era has seen.”38

Farmers were particularly worried that agricultural drainage
ditches and canals would be regulated under the rule. Reagan Was-
kom, director of the Colorado Water Institute, explained the con-
cern:

Western farms are laced with canals that provide critical irriga-
tion water during the growing season. These canals and ditches
divert water from streams and return the excess through a down-
stream return loop, which is fed by gravity. Because they are
open and unlined, they also serve as water sources for wildlife,
ecosystems and underground aquifers. And because they are
connected to other water bodies, farmers fear they could be sub-
ject to federal regulation.39

The EPA stated that the rule does not regulate “most” ditches—
but the word “most” was hardly reassuring. Only ditches that drain
wetlands or replace natural tributaries would be regulated, but it was
difficult to assure everyone that the EPA (or citizen lawsuits)
wouldn’t upend this pragmatic approach. The American Farm Bu-
reau Federation developed a “Ditch the Rule” social media cam-
paign, warning that “any low spot where rainwater collects, includ-
ing common farm ditches” might be regulated. The campaign was
wildly successful, prompting the EPA to start its own social media
campaign, “Ditch the Myth,” explaining that the regulation actually
excluded more kinds of ditches than previous federal rules. Howev-
er, the EPA was far outgunned in the messaging battle, because the
rule was just too complicated to summarize on a bumper sticker. 40

The intensity of the pushback was overwhelming. Within days
after publication of the rule, more than one hundred plaintiffs repre-
senting thirty-two states, agriculture, and environmental groups (the
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latter argued the rule was too weak) filed legal challenges in eight-
een federal district courts and eight federal appeals courts.41 Veteran
Justice Department attorney Steve Samuels had never in his thirty
years experienced anything like it, calling it a “nationwide game of
whack-a-mole.”42

On August 27, 2015, the day before the rule was to take effect,
the U.S. District Court in North Dakota (home to many prairie pot-
holes and large farming and oil and gas interests) blocked it in
thirteen central and western states. Six weeks later, a federal appeals
court blocked the rule’s implementation nationwide, pending further
action by the courts. This legal limbo included uncertainty about
which court (district or appeals) should hear the challenges. This is
where matters stood when Trump took office.

A case in northern California became a further rallying point for
the agricultural community. In 2012, John Duarte had plowed forty-
four acres of land to plant wheat, tearing through seasonal wetlands.
Although “established and ongoing farming activities” are exempt
from regulation, the recently purchased land had not been farmed
for nearly a quarter century. Duarte ignored warnings that he would
face penalties without first obtaining a permit from the Corps. In
2016, a federal court found Duarte liable for damaging the wetlands.
The government sought a fine of $2.8 million and tens of millions of
dollars in mitigation expenses. Duarte reluctantly settled, agreeing
to pay $330,000 in fines and another $770,000 to be spent on restor-
ing wetlands on other properties in the Sacramento Valley. The
agricultural community was outraged. In their view, environmental
regulators were totally out of control, having forced a farmer to pay
more than a million dollars for simply plowing his field. “We’re not
going to produce much food under those kinds of regulations,”
argued one of Duarte’s lawyers.43

On February 28, 2017, just hours before addressing his first joint
session of Congress, where he promised “to promote clean air and
clear water,” Trump signed an executive order to redo the Clean
Water Rule. Employing his own hyperbole, Trump lashed out that,
“The EPA’s regulators were putting people out of jobs by the hun-
dreds of thousands . . . treating our wonderful small farmers and
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small businesses as if they were a major industrial polluter. They
treated them horribly. Horribly.” He even claimed that people have
to worry about getting hit with a huge fine if they fill in a puddle. 44

Trump’s executive order had no legal significance—it was pure
grandstanding. He could have accomplished the same thing by
tweeting or telling Pruitt to start the legal proceedings. Several
months later, Pruitt announced a proposal to repeal the WOTUS rule
and plans to replace it with one that interprets “navigable waters” in
a manner consistent with Judge Scalia’s opinion—relatively perma-
nent bodies of water and wetlands directly connected to navigable
rivers. This replacement must go through the same public process
that was used to develop the original rule: public comments, hear-
ings, and agency response to the comments. Any replacement has to
be justified by the law, legal precedent, and available evidence.
There is also the ticklish problem that the Clean Water Rule had
been built on considerable evidence from an extensive rule-making
process that documented the critical importance of small streams
and wetlands to the health of large rivers, lakes, and estuaries. 45

In February 2018, the Trump administration officially suspended
the Clean Water Rule for two years, while they worked to replace it.
A cascade of lawsuits ensued. Then the unexpected happened. In
August 2018, a district court judge in South Carolina breathed new
life into the Clean Water Rule by blocking the Trump administra-
tion’s suspension. The judge ruled that the government had failed to
comply with the Administrative Procedure Act, having provided no
“reasoned analysis” for suspending the rule and no “meaningful
opportunity” for public comment. What this meant was that the
Clean Water Rule was now law in twenty-six states, while remain-
ing suspended in the twenty-four states where other federal district
court judges had officially stayed it. The agricultural community
was quick to respond. Scott Yager, chief environmental lawyer for
the National Cattlemen’s Beef Association, lamented that WOTUS
was “back from the dead in 26 states, creating a zombie version of
the 2015 rule that threatens the rights of farmers and ranchers across
the country.”46
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In December 2018, the Trump administration officially proposed
a replacement. This proposal would only protect wetlands with con-
tinuous surface-water connections to other protected streams and
waterways, thereby slashing the number of wetlands protected by
around half. The proposed rule also would exclude ephemeral
streams—those that flow only after a rain or during a snowmelt.
Such streams constitute a major part of the country’s river systems,
particularly in the western half of the United States. Justice Kenne-
dy’s opinion had explicitly rejected this idea. Requiring a continu-
ous flow of water, he wrote, “makes little practical sense in a statute
concerned with downstream water quality.” Under that approach,
“The merest trickle, if continuous, would count as a ‘water’ subject
to federal regulation, while torrents thundering at irregular intervals
through otherwise dry channels would not.”47

The Trump administration’s effort to upend WOTUS has begun
the next round of interminable lawsuits and controversies that some-
how have to untangle complex science, legal issues, and property
rights. Neither Obama’s Clean Water Rule nor the Trump adminis-
tration proposal are completely defensible. The Clean Water Rule
relied too heavily on hard to defend distance-based criteria, whereas
the Trump administration proposed replacement arbitrarily reverses
decades of regulatory norms and scientific consensus about the con-
nectivity of waters and ecosystems. With the EPA now approaching
its fiftieth anniversary, the fundamental question of what waterbod-
ies are jurisdictional under the Clean Water Act remains unresolved.
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6

A NEVER-ENDING BATTLE

Discontent is the first necessity of progress.
—Thomas Edison

Los Angeles’ first big “smog attack” came in the middle of World
War II, when thick fog suddenly invaded the city.1 Visibility was
reduced to just a few city blocks. Eyes were stinging and noses were
running. At first, people thought the Japanese were attacking with
chemical warfare. The next day, city officials closed Southern Cali-
fornia Gas Company’s Aliso Street Plant that spewed noxious gases
over a five-mile radius, thinking this was the source of the problem.
Pollution controls were installed on the plant, but Los Angeles’
smog attacks continued to worsen.2

By the early 1950s, Angelinos’ eyes were irritated on a regular
basis, headaches had become a fact of life, bronchitis and asthma
were on the rise, and people were starting to forget what the sky
looked like. California officials banned burning coal and fuel oils
for industrial purposes, but the brown cloud over the Los Angeles
basin just kept getting worse. By this time, smog was invading cities
across the country, but Los Angeles was the undisputed Smog Capi-
tal of the United States.

In the early 1940s, Los Angeles had more than a million cars on
the road. A decade later, there were over two million. Amazingly,
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no one was blaming the automobile. The thought had crossed peo-
ple’s minds, but auto exhaust was colorless, and smog was brown.
There didn’t seem to be a connection. It made a lot more sense to
blame the city’s geography. The Los Angeles basin is surrounded on
three sides by mountains. Bad air gets trapped.

The smog mystery was finally solved by Arie Haagen-Smit, a
chemist at the California Institute of Technology. It turned out that
auto emissions, when exposed to sunlight, produce secondary pollu-
tants—the brown stuff you can see that’s known as smog. It came as
quite a surprise to discover that Los Angeles’ severe smog problem
wasn’t just because of all those cars—it was also because of all that
California sunshine.

Haagen-Smit had discovered the problem, but that didn’t mean
politicians and the auto industry were lining up to congratulate him.
Stanford Research Institute (funded by the oil industry at the time)
sent someone to Caltech to discredit Haagen-Smit’s findings, as
well as his reputation. The only thing this accomplished was to
motivate Haagen-Smit to double-down on his research efforts.
Within a few years, there was no debate among scientists—cars
were the smog culprit. While the number of cars continued to ex-
plode nationwide, there were no regulations on the auto industry to
control emissions, or interest in doing so.3

In 1963, Congress passed the first (and largely unknown) Clean
Air Act, which provided funds for federal research and assistance to
states for starting air pollution control programs. A few years later,
the Air Quality Act of 1967 gave the federal government limited
enforcement procedures involving interstate air pollution. The key
words here are limited and interstate. These efforts barely made a
dent on the foul air Americans were breathing.

In 1970, Congress finally got serious about air pollution control
and passed the Clean Air Act amendments, known today simply as
the Clean Air Act. Among its major provisions, the act required a
dramatic 90 percent reduction in emissions of carbon monoxide and
hydrocarbons from new automobiles by 1975.4 The act gave auto-
makers a temporary escape clause for meeting the tougher stan-
dards, if they could prove they had made “good faith” efforts to
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control emissions. In such a case, the U.S. Environmental Protection
Agency (EPA) administrator could grant a one-year delay. This
marked the beginning of the tug of war that continues to this day
between the EPA and the auto industry.

In 1972, automakers claimed they had made a good faith effort
and applied for the delay. Meanwhile, a few smaller companies had
made some impressive progress with a device they called the cata-
lytic converter. While the automakers claimed that catalysts were
plagued by problems, the catalyst companies insisted that the prob-
lems had been solved. Questions also arose about the automakers’
procrastination in testing improved catalytic models.5

The EPA conducted a three-week-long public hearing during
which forty-four witnesses exhausted every possible side of the
problem. As the hearing progressed, it became obvious that the auto
industry was much closer to achieving the 1975 standards than the
EPA had been led to believe. William Ruckelshaus was in the hot
seat, having to make a major decision that could affect the economy
and jobs versus public health and confidence in the fledgling EPA.
For two weeks, it looked like the decision could go either way. A
turning point came during the third week of the hearing when David
Hawkins, a young attorney for the Natural Resources Defense
Council, carefully explained the lack of firm evidence supporting
the automakers’ contention that the standards couldn’t be met. Haw-
kins warned that if the EPA granted a suspension based on the
record that had been established, it would destroy the agency’s abil-
ity at any later time to insist that the industry push itself harder to
meet pollution control requirements.

After much internal deliberation, Ruckelshaus denied the exten-
sions. The news hit the auto industry like a bomb going off. There
was other fallout. The significance of the EPA’s strict handling of
the auto industry was not lost on the rest of American business. As a
result, the EPA’s 1972 auto decision remains a momentous event in
the history of the environmental movement. In the euphoria follow-
ing this decision, it seemed like the smog problem had been solved.

Less than a year later, the U.S. Court of Appeals overturned the
EPA decision. The reasons given were that economic factors had to
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be given greater weight, and the evidence didn’t justify denying the
applications. The court directed the EPA to hold another public
hearing. While impressive progress had been made with the catalyt-
ic converter in the interim, the automakers argued that they needed
the delay because of the long lead times required to iron out all the
wrinkles and gear up for mass production. This time, the EPA
granted the one-year suspension.

Another event complicated the EPA’s position. In October 1973,
the Arab members of the Organization of Petroleum Exporting
Countries placed an oil embargo on the United States as retaliation
for supplying Israel with arms during the Yom Kippur War two
weeks earlier. As oil suddenly came to a trickle from the Middle
East, the price quadrupled. The oil embargo affected almost every
American. Gasoline was rationed. Huge lines formed at the pumps.
Many stations ran out of gas. The embargo continued for a year and
a half.

When the embargo hit, a full year’s production of 1973 cars was
on the road. They had been subject to more stringent emission con-
trols than earlier models, which had hurt their gasoline mileage. As
fuel shortages drove up the price of gasoline and reduced mobility,
car buyers made fuel economy one of the main factors in their
choices. As the national economy began to slide into a recession,
concern over the impact of federal requirements on the auto industry
intensified. New car sales dramatically fell, resulting in layoffs of
autoworkers. The combined effect of these developments shifted the
public’s attention from reducing auto emissions to fuel economy,
cost, and jobs. In 1974, Congress granted an additional year’s delay
before the EPA’s strict emissions standards would take effect. Other
extensions were granted later. Because of these postponements,
most cars manufactured through 1977 were emitting about four
times as much pollution as the standard set by the 1970 Clean Air
Act. The 90 percent reduction was finally achieved in 1981.6

A major side benefit of catalytic converters resulted because
leaded gasoline “poisons” catalysts and they stop working. The EPA
began its lead phase-out effort by proposing limits on the amount of
lead that could be used in gasoline. The Ethyl Corporation, a joint
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enterprise of GM, DuPont, and Standard Oil of New Jersey, denied
any harm to public health and fought restrictions on their highly
profitable product. Removing lead from gasoline wasn’t fully ac-
complished until 1996, but it ranks as one of the EPA’s most signifi-
cant accomplishments.7

Following these first attempts, auto emission and fuel economy
standards have undergone additional tightening, yet many parts of
the country still fail to meet air quality standards. Since 2010, stan-
dards for greenhouse gases have been added to auto emission stan-
dards, but it’s a never-ending effort at playing catch-up. In recent
years, the transportation sector (cars, trucks, trains, ships, and air-
planes) has outstripped fossil fuel plants as the largest emitter of
carbon dioxide in the United States.

During Obama’s first term, the administration brokered an agree-
ment with the auto industry to increase vehicle fuel efficiency stan-
dards and set the first ever carbon limits on cars and light trucks. By
2025, the goal was to nearly double the average fuel economy of
new cars and light trucks to about fifty miles per gallon (generally
fewer miles per gallon in real-world driving), and cut greenhouse
gas emissions by half. These ambitious goals were the single biggest
step the United States had taken to combat climate change. Other
benefits included a cut in oil consumption, cleaner air, and saving
money at the pump. The fuel efficiency standards would be
achieved through a combination of electric cars, hybrids, and ad-
vances such as use of lighter materials and more efficient engines
and air conditioners. It was estimated that this would add eighteen
hundred dollars to the cost of a vehicle in 2025 but be more than
offset by a vehicle-lifetime fuel savings of fifty-seven hundred dol-
lars or more.8 Better fuel economy also would mean more jobs. As
Americans spend less money on gasoline, they will spend more in
other parts of the economy, generating new jobs in sales, services,
and manufacturing. The Union of Concerned Scientists estimated
that by 2030 the standards would result in 650,000 new jobs.9 Auto-
makers, the United Auto Workers, state regulators, and environmen-
tal organizations were all onboard.

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



CHAPTER 6106

The problem was, this agreement with the automakers was bro-
kered in 2009, when gas was expensive, and people were buying
smaller, energy-efficient cars. Hybrids were selling like hotcakes.
Obama also had considerable goodwill with the auto industry after
having taken the bold (and highly controversial) steps to bailout
General Motors and Chrysler during the Great Recession that hit in
2008. But starting around 2013, gas was cheap again and Americans
once more wanted big sport utility vehicles, pickup trucks, and
minivans (categorized as “light trucks” by the EPA). These vehicles
consume more gasoline per mile, and many of them pollute three to
five times more than small, energy-efficient cars.10 Today, “light
trucks” account for more than half of new passenger car sales. Ap-
preciation of how Obama had gone out on a limb to save the auto
industry also faded quickly.

When automakers signed on, they insisted on a mid-term review
of the standards for model years 2022 to 2025. This review would
consider a wide range of factors, including technology development
and deployment, fuel prices, safety impacts, electric vehicle use,
and employment impacts. A decision would then be made whether
to retain, tighten, or loosen the standards. The Obama administra-
tion completed this review one week before Trump took office,
concluding that the 2022–2025 standards can be met with only a
slight modification on the mileage goals. Margo Oge, who directed
the EPA’s Office of Transportation and Air Quality for almost two
decades, said the decision “was made on sound science and thou-
sands of man hours of analysis.”11 The Alliance of Automobile
Manufacturers (representing a dozen major car manufacturers) had
a completely different view and encouraged Pruitt to rescind it. The
industry claimed that over a million jobs were at stake. 12 This
hyperbole is reminiscent of the public hearing with Ruckelshaus
over forty-five years earlier, when automakers claimed that pro-
posed emissions standards would destroy the industry. This time,
however, the automakers were willing to negotiate. Mitch Bainwol,
chief executive of the Alliance of Automobile Manufacturers, in-
sisted that the car companies simply want a rational, predictable,
stable policy. “We will get to the Obama numbers. We will get
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beyond the Obama numbers. The question is when and how,” he
said.13

With Trump’s election, automakers had a ready champion for
rolling back fuel efficiency and emissions standards, yet the prob-
lem was that such actions might not be in the automakers’ best
interests. Lowering standards will undermine the competitive edge
U.S. manufacturers need in the global auto industry. China, India,
and many European countries have announced even more stringent
emission reduction goals and have embarked on an ambitious transi-
tion to electric cars.

There’s another problem with rolling back standards. Under
long-standing waivers that date back to the 1970 Clean Air Act,
California is not required to go along with the EPA’s auto stan-
dards—the state can, and does, set stricter standards. Making things
even more complicated, thirteen other states and the District of
Columbia have adopted California’s standards. And so, the auto
industry is caught in a bind. They want Trump to loosen national
standards, but they would still have to meet the stricter standards for
about 40 percent of the auto market. Instead of one size fits all, the
auto industry would be getting into the business of custom design-
ing their vehicles.

In April 2018, the Trump administration announced that it would
soon be taking steps to roll back the Obama fuel efficiency stan-
dards. The administration also threatened to take away California’s
waiver. These proposals were well beyond what the auto industry
wanted. Their ultimate nightmare was a protracted legal battle with
an uncertain outcome. Rather than change the 2025 thresholds, the
automakers sought more options for meeting them. “We support
increasing clean-car standards through 2025 and are not asking for a
rollback,” wrote Ford’s chairman and chief executive officer.14 The
Alliance of Automobile Manufacturers urged the White House to
cooperate with California officials, saying “climate change is
real.”15

Pruitt ignored these entreaties. He planned to announce the pro-
posed rollback with much fanfare at a dealership in suburban Vir-
ginia, but no dealership wanted to be associated with the announce-
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ment. Pruitt ended up making brief remarks at EPA headquarters,
with limited media access.16

In August 2018, the Trump administration proposed the “Safer
Affordable Fuel-Efficient (SAFE) Vehicles Rule,” which would
freeze fuel efficiency standards for automobiles at 2020 levels
through 2026. The administration claimed this proposal would pre-
vent more than twelve thousand road fatalities in comparison to the
Obama plan.17 One argument went like this: As people spent less on
gas with more fuel-efficient cars under the Obama plan, they would
spend more time on the road, therefore increasing fatalities. The
Trump administration also claimed that higher prices for cars under
the Obama plan would keep motorists in older, less safe cars. Be-
hind the scenes, the EPA and Department of Transportation, which
have joint jurisdiction over the clean car rules, clashed over the
estimates and approaches. In a memo, the EPA called the Depart-
ment of Transportation model “indefensible” and based on “unre-
alistic” assumptions. Even Acting EPA Administrator Andrew
Wheeler questioned the auto fatality numbers. His concern was that,
if they were proven faulty, it would undermine the legal case for the
rollback. But he was overruled by the administration.18

The Trump administration also challenged the right of California
and other states to set their own tailpipe standards. California Air
Resources Board Chairwoman Mary Nichols had signaled a willing-
ness to discuss altering the state’s auto rules in the near term, if the
administration agreed to support the efficiency targets further into
the future.19 “The backup plan is divorce,” she announced after
meeting with Wheeler. “I don’t mean we’re going to secede from
the Union. We will reassert our Clean Air Act authority and move
forward with our program, possibly with some improvements.”20 To
the consternation of the auto industry, the Trump administration
later cut off talks with California over the fuel efficiency standards
and proposed to withdraw its waiver.21

In an interesting development, General Motors responded to the
proposed SAFE Vehicles Rule by pushing for a National Zero
Emissions Program. The proposal, modeled after California’s Zero
Emissions Vehicle Program, could add more than seven million
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electric vehicles to U.S. roads by 2030 and reduce carbon dioxide
emissions by 375 million tons between 2021 and 2030. In addition
to environmental considerations, GM’s national program would aim
to “preserve U.S. industrial leadership for years to come.”22

In December 2018, a group of eleven scientists wrote a hard-
hitting critique in Science, concluding that the Trump analysis “has
fundamental flaws and inconsistencies, is at odds with basic eco-
nomic theory and empirical studies, is misleading, and does not
improve estimates of costs and benefits of fuel-economy standards
beyond those in the 2016 [Obama] analysis.”23

This same month, the New York Times revealed that refiners and
other oil industry groups had been running a stealth campaign to roll
back the standards. Cars use a quarter of the world’s oil, and less-
thirsty vehicles mean lower gasoline sales. In a remarkable state-
ment, the oil industry argued that the United States is so awash in oil
that it no longer needs to worry about energy conservation. Further-
more, “unelected bureaucrats” shouldn’t dictate the cars that
Americans drive. Oil industry groups even drafted legislation for
states supporting this position and took out ads with messages like:
“Support Our President’s Car Freedom Agenda!”24 Acting EPA Ad-
ministrator Wheeler supported the oil industry view, saying that any
government effort to encourage people to use electric vehicles was
“social engineering.”25

The Obama administration also set greenhouse gas and fuel effi-
ciency standards for heavy-duty trucks and other large vehicles.
While these represent only 4 percent of all vehicles on the roads,
they generate 20 percent of the carbon pollution produced by the
entire transportation sector.26 Truck manufacturers fought tighter
fuel economy standards, but truckers, who benefit from higher effi-
ciency standards, were supportive. Shippers like FedEx also were
on board.

In the final months of the Obama administration, the EPA closed
a gaping loophole that allowed trucking companies to avoid regula-
tions that applied to a new truck by installing an old engine into a
new truck body (a so-called glider). These much cheaper glider
trucks (also known as “zombies”) spew up to forty times more
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nitrogen oxide and at least fifty times more fine particulates than
new trucks. While virtually all truck and engine manufacturers were
in favor of closing this loophole (by limiting the number of gliders
per manufacturer to three hundred per year), Pruitt sought to bring
the loophole back. Fitzgerald Glider Kits, the company that would
benefit the most from the loophole, had met privately with Pruitt
and hosted a campaign event for Trump at one of their dealerships.
A study supporting the gliders case by Tennessee Tech University
(paid for by Fitzgerald) was disavowed by the university as serious-
ly flawed.27 Not to be deterred, Pruitt issued a memo on his last day
in office that the EPA would not limit sales of these super-polluting
trucks. The DC Circuit Court intervened the following day, the EPA
soon backed off, and the regulation limiting gliders remained in
place.28

In November 2018, in a surprising move by the Trump adminis-
tration, the EPA announced an initiative to decrease nitrogen oxide
emissions from heavy-duty trucks. The initiative was a carry-over
from the Obama administration. Acting Administrator Andrew
Wheeler told reporters: “We are under no regulatory or court order
requirements to launch this initiative. We are doing it because it’s
good for the environment”—as though this was something remark-
able for the EPA to do.29

For almost a half-century, the EPA has been dueling with the
auto industry to improve air quality. The EPA and the industry have
had starkly different views of what is technically and economically
feasible. Nonetheless, pressure from the EPA has caused the indus-
try to get the lead out—in more ways than one. While the global
auto industry is committed to fuel efficiency, reducing emissions,
and transitioning to electric cars, the U.S. auto industry continues to
churn out fleets of gas guzzlers to meet consumer demands. In posi-
tive developments, the tables appear to be turning somewhat with
the U.S. auto industry pushing the EPA to more aggressively pro-
mote electric cars, and several automakers recently announced a
compromise agreement with California on fuel economy standards.
The oil industry is simultaneously pushing back against any move
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toward electric vehicles or better fuel economy. Reining in both
industries remains a never-ending battle.
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7

COSTS, BENEFITS, AND POLITICS

It is difficult to get a man to understand something when his
salary depends on his not understanding it.
—Upton Sinclair

Nothing that the U.S. Environmental Protection Agency (EPA)
does has had a greater impact on human health than air pollution
control. And as we’ve just seen with autos, it hasn’t come easy. The
battle lines are firmly entrenched between the real (or perceived)
effects on jobs and the economy versus the more intangible benefits
of environmental and public health protections. From almost day
one, the costs and jobs faction has argued, “If it’s so bad, where are
the bodies?” The benefits of environmental protections are extreme-
ly difficult to visualize on a day-to-day basis—and have nothing to
do with the equivalent of a bomb going off. The Clean Air Act is
one of the most complex statues ever passed by the U.S. Congress.
It attempts to take into account the myriad complications and long-
er-term risks from polluted air—to people and to the environment.

One of the most serious air pollution crises in the United States is
now largely forgotten, though it occurred just decades ago: acid
rain. Air pollution in highly industrial areas has long been known to
cause acid rain. Upon observing the effects of acid rain on vegeta-
tion around a copper mine in Sweden, the eighteenth-century biolo-
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gist Carl Linnaeus lamented: “Never has a theologian described a
Hell so dreadful as what is seen here!”1

In the 1960s and 1970s, acid rain reached the tipping point over a
broad swath of the northeastern United States. In 1963, scientists
discovered that rainwater in the Hubbard Brook watershed in the
White Mountains of New Hampshire had a pH of four or less—
compared to typical pH values of five to 5.5. The difference may
seem slight, but it translates into ten to thirty times more acidity
than normal. One sample measured 2.85—about the same acidity as
lemon juice.2

By the 1970s, the pervasiveness and effects of acid rain were
well recognized by scientists in the United States, Canada, and
northern Europe. Two of the Hubbard Brook scientists—Gene
Likens, an ecologist at Cornell University, and Herbert Bormann, a
plant ecologist at Yale—brought the problem into the public’s
awareness in a 1974 article in Science. Based on a decade of study,
Likens and Bormann declared unequivocally that “acid rain or snow
is falling on most of the northeastern United States.”3

Acid rain has multiple harmful effects on natural systems. It
releases aluminum from soils to waterbodies, killing fish and other
aquatic life. By flushing essential nutrients from soils, acid rain
stunts forest growth. Stressed trees are vulnerable to insect attack
and disease. The harmful effects of acid rain are amplified in moun-
tainous areas with shallow soils. It also damages monuments and
buildings.

The main source of acid rain was traced to sulfur dioxide and
nitrogen oxide emissions from factories and fossil fuel power plants.
These chemicals react in the atmosphere to form mild solutions of
sulfuric and nitric acid. And it’s far from a local problem. Much of
the acid rain in the northeastern states was from emissions in the
midwest and Great Lakes region, as winds blew over long distances.
Acid rain from U.S. sources was also damaging Canadian forests.

Ironically, the problem was exacerbated by industry’s attempts
to meet air pollution standards. Their solution was to build ever
higher smokestacks to disperse pollutants away from local areas,
boosting long-range transport. In 1969, less than a dozen smoke-
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stacks were over five hundred feet tall; a decade later, there were
180.4 Acid rain was also an unintended consequence from installing
scrubbers in smokestacks that removed particles that previously had
neutralized some of the emissions’ acidity. And so, tall smokestacks
and particle removal helped transform a local soot problem into a
regional and international acid rain problem.

The discovery of acid rain in the United States was followed by
almost two decades of denial and debate. To raise public awareness,
the National Audubon Society launched a citizen science initiative
in 1987 patterned after its century-long Christmas Bird Count. Some
280 volunteers across the country collected precipitation samples,
measured the pH, and reported these to a central database, as well as
garnered local media attention.5 Finally, the 1990 amendments to
the Clean Air Act gave the EPA authority to regulate sulfur dioxide
and nitrogen oxides from fossil fuel power plants. These amend-
ments included several progressive and creative approaches for
achieving air quality goals, most notably the cap and trade pollution
reduction program for sulfur dioxide emissions.

Cap and trade, one of those obvious solutions in hindsight, is a
practical and effective approach for dealing with serious air pollu-
tion problems. The EPA first sets a pollution limit for an area’s total
emission budget. Each polluter/plant is granted the right to emit a
certain amount of the total allowable emissions. If a plant spews off
less than their permissible amount, it can sell the difference to a
dirtier plant. This allows the buyer to stay in business, and the seller
to profit from operating a cleaner plant. Over time, the total amount
of pollution that is allowed diminishes. Owners of dirtier plants are
obliged to steadily improve their technology, and owners of cleaner
plants have economic incentives to keep improving. In theory, pol-
luters who can reduce emissions most cheaply will do so, achieving
the emission reduction at the lowest cost to society. And when all
else fails, plants that release more pollutants than allowed face stiff
monetary penalties. Cap and trade provides the private sector with
flexibility in how they are going to reduce emissions, while also
stimulating technological innovation and economic growth.
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Cap and trade represents a novel approach to cleaning up the
environment by working with human nature instead of against it.
People resent being told what to do but like to turn a profit by being
smarter than the next person. Initially, the idea was not well re-
ceived by many in industry, as well as by many environmentalists,
some of whom called it a “license to kill.” A push by President
George H. W. Bush and EPA Administrator William Reilly brought
it to fruition.

The EPA’s approach for tackling acid rain is one of the agency’s
most remarkable success stories. Despite the doomsday warnings
from power industry officials that these regulations would cause a
spike in electricity prices and lead to blackouts, acid rain levels have
been substantially reduced, and electricity prices have increased
along the usual trajectory. Dealing with acid rain was also the
EPA’s first high-profile international challenge. It remains one of
the agency’s primary legacies and is a potential approach to combat
a much larger international challenge—greenhouse gas emissions.

Acid rain doesn’t conform to state boundaries, illustrating why
you can’t turn air pollution control completely over to the states.
Upwind states can reap the benefits of factories with belching
smokestacks, whereas downwind states, through no fault of their
own, are unable to meet EPA standards. The late New Jersey Sena-
tor Frank Lautenberg repeatedly pointed out, “On some days even if
we shut down the entire state, we would be in violation of some
health standards because of pollution coming over from other
states.”6 Air pollution in the form of regional haze also affects vis-
ibility in many national parks, including the Grand Canyon, Yosem-
ite, the Great Smokies, and Shenandoah National Parks.

The Clean Air Act has a “good neighbor” provision that requires
states to limit emissions that cause air quality problems in down-
wind states. However, regulating interstate air pollution has been
highly controversial for decades. There is, of course, the issue of the
federal government overstepping the authority of states. But the
debate also centers around the difficulties of nailing down the
sources of air pollution in any given location. Unlike water in rivers,
air pollution doesn’t move along simple flow paths. This makes
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modeling downwind emissions over large areas an imprecise sci-
ence, opening the door for bad-neighbor states to challenge require-
ments for emission reductions. The latest approach, the Cross-State
Air Pollution Rule (CSAPR; pronounced “Casper”) was finalized in
2011, struck down by the U.S. Court of Appeals in 2012 (with Brett
Kavanaugh writing the majority opinion), and then reinstated by the
U.S. Supreme Court in 2014. “EPA must have leeway in fulfilling
its statutory mandate,” the high court ruled, as long as the agency
reasonably balances the possibilities of undercontrol and overcon-
trol.7 CSAPR requires certain states in the eastern half of the United
States to reduce power plant emissions that cross state lines and
contribute to smog and particulate pollution in downwind states.
Emission trading programs for sulfur dioxide and nitrogen oxide
build on the lessons from acid rain.

PRINCIPAL POLLUTANTS

The Clean Air Act authorizes the EPA to set national air quality
standards for six principal pollutants: carbon monoxide, particulates
(tiny particles in the air), ground-level ozone, sulfur dioxide, nitro-
gen oxides, and lead. To achieve its goals, the EPA addresses both
“mobile” sources (cars, trucks, and airplanes) and “stationary”
sources (power plants and factories). Each state must develop an
EPA-approved plan to describe how it will control air pollution.
(Indian tribes can develop their own plans.) Many of these efforts
focus on “nonattainment areas” that fail to meet the standards set for
the six principal pollutants. Of these pollutants, ground-level ozone
and fine particulates present the most serious and widespread health
threats. To illustrate the face-off among the costs, benefits, and
politics of their regulation, let’s take a closer look at the ozone
standard.

Ground-level ozone, the primary component of smog, can trigger
coughing and wheezing even in healthy adults. Paul Billings, with
the American Lung Association, compares breathing ozone to a
“sunburn of the lungs.”8 Children, the elderly, and those already
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suffering from respiratory illnesses like asthma are especially vul-
nerable to ozone pollution. Nearly thirty million people in the Unit-
ed States have been diagnosed with asthma.9

Ozone is one of those curiosities that, depending on where it’s
located, is a very good thing or the reverse. “Good” ozone in the
upper atmosphere (stratosphere) shields the Earth from most of the
sun’s ultraviolet light—making life possible, and on a day-to-day
level, protecting us from skin cancer and cataracts. Meanwhile,
ground-level ozone is a potent respiratory hazard and pollutant that
causes human health problems and damages plant tissue in forests
and crops. It’s only relatively recently in history where human “ad-
vancements” have threatened the good ozone and the bad ozone has
threatened us. You could say the Industrial Revolution kicked it off,
but it wasn’t until automobiles reached a certain critical mass for the
problem to be recognized. Eventually, the EPA was given the task
of slaying the ground-level ozone dragon. It’s been a major fight
ever since.

Ozone pollution arises from volatile organic compounds (VOCs)
and nitrogen oxides, and there are literally hundreds of millions of
sources. Sources of VOCs include motor vehicles, the chemical and
petroleum industries, dry cleaning, and the widespread use of sol-
vents. As cars have become cleaner, consumer products such as
cosmetics, paints, and indoor cleaners are an increasingly dominant
source of VOC emissions. Almost every consumer product that has
a smell emits VOCs. Chris Cappa, a researcher at the University of
California at Davis, explains, “Say somebody is inside using per-
fume, cologne. That smell eventually dissipates. And the question
is, where did it go? Those odors dissipate because it’s basically
getting moved outside.”10

In nonattainment areas, specific controls might be set on smaller
pollution sources, such as gas stations and paint shops. Metropolitan
areas with the worst ozone pollution are required to use reformulat-
ed gasoline, which burns more thoroughly and evaporates slower to
reduce hydrocarbon emissions. Reformulated fuels have the added
advantage of containing much lower concentrations of toxics, such
as benzene. The EPA also encourages use of alternative fuels, such
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as natural gas, biodiesel, and electric cars. If the EPA determines
that a state is flouting air quality goals, it has the power to withhold
federal highway funds or impose other sanctions—although it rarely
does so.

On a national level, ground-level ozone levels fell 32 percent
from 1980 to 2017, yet meeting the standard continues to elude
many areas, including much of California, the Northeast Corridor,
and major cities.11 And even if the elusive goal is attained, there’s a
scientific consensus that the current ozone and particulate standards
need to be lowered still further to protect public health, especially
for young children. Anticipating this kind of flux, the Clean Air Act
requires the EPA to review the standards for the six principal pollu-
tants at five-year intervals and revise them, as appropriate. The
ozone standard illustrates these challenges.

In 1997, the Clinton administration significantly tightened the
standards for ozone (and particulates). This decision came after a
fierce behind-the-scenes battle between EPA Administrator Carol
Browner and Clinton’s economic advisors. Industry groups warned
that tightening the standards would deal a “crushing blow” to the
economy. In announcing his decision, Clinton declared, “I approved
some very strong new regulations today that will be somewhat con-
troversial, but I think kids ought to be healthy.” According to
Browner, the revised standards would “provide new health protec-
tions to 125 million Americans, including 35 million children.” The
EPA gave states and cities substantial flexibility in deciding how to
reach the new goals.12

Over the next decade, evidence continued to mount that the
ozone standard should be tightened still further. In 2008, the Bush
administration proposed to change the standard from eighty-four
(the 1997 level) to seventy-five parts per billion.13 This was signifi-
cantly weaker than the sixty to seventy parts per billion standard
that had been unanimously recommended by the EPA’s Science
Advisory Board. Public health and environmental groups took the
Bush administration to court, arguing that the revised standard was
politically motivated and not protective enough of human health. In
2009, when Lisa P. Jackson was appointed EPA administrator by
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Obama, she asked these groups to hold their lawsuit in abeyance
while she reconsidered the ozone standard. In the spring of 2011,
Jackson decided that a standard of sixty-five parts per billion was
necessary to protect public health with an adequate safety margin.

The ozone decision pitted Jackson, a Princeton-trained chemical
engineer, against the White House chief of staff, William M. Daley,
son and brother (respectively) of Richard J. and Richard M. Daley,
the powerful Chicago mayors who long dominated the city’s poli-
tics. Jackson was fully aware that her proposed standard would
cause political heartburn at the White House, so she met with Daley
multiple times before submitting it. Daley listened politely, but at
one point asked, “What are the health impacts of unemployment?”
To appease Daley and other critics, Jackson agreed to settle for a
weaker standard of seventy parts per billion—the upper limit rec-
ommended by the EPA’s Science Advisory Board. She also agreed
to significant flexibility in compliance. Jackson thought she had a
deal.14

Each incremental tightening of the ozone standard comes at a
significant cost to business and government, as it can lead to more
nonattainment areas requiring expensive pollution control efforts.
As a result, the ozone standard became a symbol of what opponents
called a “regulatory jihad” by the Obama administration. Industry
lobbyists and Republicans in Congress identified it as one of their
top targets. Local and state officials argued that they lacked the
resources to enforce the new rule. Ground-level ozone had become
such a lightning rod for opposition that some Democratic law-
makers cautioned Obama that the regulation would damage their re-
election prospects. The impact would be felt heavily in the midwest
and Great Plains states that would be critical electoral battlegrounds
in 2012.15

Nevertheless, Jackson pushed onward, meeting with industry
groups to make her case. “Lisa is very smart, cordial, friendly,” R.
Bruce Josten, the chief lobbyist for the U.S. Chamber of Commerce,
said. “She listened to us, but then talked about how important it was
to do this, the lung thing, the asthma thing, the kids’ health thing.
She felt it was important to go ahead. . . . The funny thing was

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



COSTS, BENEFITS, AND POLITICS 121

nobody wanted to come right out and say, ‘Are you guys thinking
this through? Your boss is up for re-election next year.’”16

On the first of September 2011, Obama summoned Jackson to
the White House. In a terse meeting, Obama informed Jackson that
tightening the ozone standard would impose too severe a burden on
industry and local governments during a time of economic distress.
He told Jackson that she would have an opportunity to revisit the
standard two years later—if they were still in office. “We are just
not going to do this now,” he informed her. When the White House
announced the decision the next day, environmental and public
health advocates were livid. Jackson reportedly considered resign-
ing.

The retreat on the ozone standard was the first environmental
decision of the presidential campaign season that was now fully
underway. The White House announcement came barely an hour
after a weak jobs report was issued by the Labor Department. Still
reeling from the 2008 economic meltdown, the country was in the
midst of an intensifying political debate over the impact of federal
regulations on job creation.17

Lisa Jackson resigned at the end of Obama’s first term. Her
successor, Gina McCarthy, continued the ozone battle during Oba-
ma’s second term—this time with the president’s support. In Octo-
ber 2015, the EPA finalized revisions to the ground-level ozone
standard, tightening it from seventy-five to seventy parts per billion.
The Edison Electric Institute, a powerful trade group for utilities,
concluded that a more stringent rule was inevitable and lobbied for
the lesser of two evils—a seventy parts per billion level, compared
to sixty-five. Part of the reason for this unexpected support was that
its member utilities had already cleaned up their dirtiest coal
plants.18

The EPA estimated that reducing ozone concentrations to seven-
ty parts per billion would prevent 230,000 asthma attacks in
children and 320 to 660 premature deaths annually when fully im-
plemented in 2025. These figures didn’t count California, which has
longer to meet the standard because of its more extensive ground-
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level ozone problem. Los Angeles and California’s San Joaquin
Valley continue to have some of the worst air quality in the nation. 19

The Clean Air Act prohibits the EPA from considering costs in
setting standards for the six principal pollutants. This position was
confirmed in a unanimous 2001 U.S. Supreme Court opinion, writ-
ten by no less than conservative Justice Antonin Scalia.20 The act
simply directs the EPA to set the primary standard at a level neces-
sary to protect public health, “allowing an adequate margin of safe-
ty.” In the real world, however, the battle between business and the
EPA mainly comes down to cost. The EPA prepares cost and bene-
fit estimates for information purposes, as well as to comply with
Office of Management and Budget requirements for economically
significant rules. The agency estimated that the ozone standard of
seventy parts per billion would produce benefits of three billion to
six billion dollars a year while costing about $1.4 billion annually
(excluding California).21

Preparing cost and benefit analyses is just one of many steps.
Revisiting the standards for ozone, particulates, or other principal
pollutants is a long and complicated undertaking. EPA scientists
must first compile and summarize the scientific literature published
since the last revision. For the 2015 ozone rule, the EPA reviewed
more than one thousand scientific studies, covering such wide-rang-
ing topics as the physics and chemistry of ozone in the atmosphere,
environmental concentrations, toxicology, epidemiology, interac-
tions with co-occurring pollutants, and so on. The EPA then pre-
pared a risk and exposure assessment to identify exposure pathways,
at-risk populations, and health endpoints. Historically, a panel of
leading experts on the health and environmental effects of the pollu-
tant under consideration evaluates the agency’s work throughout
this process.

If a revised standard is determined, the states and EPA identify
nonattainment areas. State and local governments then have up to
three years to produce implementation plans, which outline the
measures that will reduce emission levels to attain the standard.
After the plans are approved (which can take years), the actual
attainment of the standard is allowed to stretch over a three- to
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twenty-year period, depending on the severity of the area’s pollu-
tion.

For the 2015 revised ozone standard, the EPA was required to
designate nonattainment areas by October 2017. In June 2017, the
EPA announced a one-year delay on the grounds that the agency
didn’t have enough information to identify nonattainment areas.
This was pure nonsense. The states had submitted this information
the previous fall, when Obama was still in office.22

Shortly after the EPA announced the delay, fifteen states and the
District of Columbia filed a lawsuit, blasting the decision. Recog-
nizing that it had no legal leg to stand on, the EPA backed down the
following day. Pruitt tried to put a positive spin on the reversal: “We
believe in dialogue with, and being responsive to, our state part-
ners.”23 This was a rare early win for environmentalists under the
Trump administration.

In November 2017, several weeks after the October due date, the
EPA certified that 2,650 areas were in compliance with the ozone
standard—but failed to identify any nonattainment areas, or release
a timeline for doing so.24 The agency was sued for the delay, and
months later identified fifty-two areas in twenty-two states that did
not meet federal ozone requirements. More than 124 million people
live in these nonattainment areas and are breathing ozone above
health protective levels.25

The next five-year reviews of ozone and particulates are current-
ly underway. Once again, these are controversial as the Trump
administration attempts to fast-track the process and reduce its sci-
entific rigor.26 The reviews rely heavily on recommendations by the
Clean Air Scientific Advisory Committee (CASAC), whose current
seven members are all Trump administration appointees. The chair
is a consultant long funded by the fossil fuel industry and a skeptic
of the links between air pollution and health. He questions ap-
proaches that use multiple lines of evidence in favor of considering
only studies that pass a very narrow (perhaps unachievable) level of
causality. In addition, the CASAC has always relied on a panel of
experts for each pollutant under review, but these were disbanded
by the Trump administration for expediency. Despite calls by nu-
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merous experts to reinstate them, EPA Administrator Andrew
Wheeler claims that the review panels are not needed. In a rebuke of
Wheeler, the current CASAC members have said they don’t have
sufficient expertise and need the panels.

MERCURY AND AIR TOXICS

Air pollution isn’t just restricted to the six principal pollutants.
Many other air pollutants are known, or suspected, of causing can-
cer or other serious health problems. One of the most troubling is
mercury. Prior to regulation by the Obama administration, coal-
fired power plants accounted for about half of U.S. mercury emis-
sions.27

Mercury has some amazing and alarming characteristics. In the
amazing category, it’s the only metallic element that is liquid at
room temperature (hence its use in thermometers). And unlike other
common heavy metals, mercury readily vaporizes, making it trans-
portable to any location. In the alarming category is the fact that it
doesn’t degrade over time and is one of the few toxic elements that
biomagnifies in aquatic food webs, posing a threat to fish, wildlife,
and humans as it works its way up the food chain.

Mercury released into the air from coal-fired power plants ends
up in lakes and other waterbodies, many of which are located in
relatively pristine areas. Once in water, mercury is commonly trans-
formed into methylmercury—the form that readily moves up the
food chain. Methylmercury is highly toxic to the nervous and cardi-
ovascular systems. It is particularly dangerous to developing fetuses
and infants. Even low exposure levels can impair cognitive develop-
ment and IQ in this vulnerable population. What makes this risk
even more insidious is that there’s no evidence for a threshold of
these effects—which means that any exposure to methylmercury is
potentially a health risk. Yet, despite the hazards, controlling mercu-
ry emissions continues to be one of the most controversial air pollu-
tion debates.
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Humans are exposed to mercury primarily by eating fish, and
this is a widespread problem. About 80 percent of all fish consump-
tion advisories in the United States focus on mercury contamination.
These advisories have been issued in all fifty states—covering 16.8
million acres of lakes, 1.25 million river miles, and the coastal wa-
ters of twenty states.28 Mercury concentrates in the muscle tissue of
fish. Unlike PCBs, dioxins, and other organic contaminants that
concentrate in the skin and fat, mercury cannot be filleted or cooked
out of fish.

During its first two decades, the EPA’s progress on toxic air
pollutants (mercury, arsenic, cyanides, and so forth) was extremely
slow, with regulations promulgated for only seven toxic pollutants.
Unhappy with this slow pace, Congress took it upon themselves to
compile a list of 187 hazardous air pollutants (air toxics) as part of
the 1990 Clean Air Act amendments. The EPA was given ten years
to set “maximum achievable control technology” standards for any
source that emitted large amounts of these air toxics. Polluters then
had three years, with a possible one-year extension, to meet the
standards. The regulatory pace picked up considerably.

While industries from oil refineries to steel mills complied with
the new rules, lobbyists for the electric utilities managed to get a
delay built into the act. This was done by using the tried and true
delay tactic of needing to study the problem. The EPA was required
to first complete a study for Congress on whether regulation of air
toxics emissions from power plants was really needed. To no one’s
surprise, the EPA determined that the regulation was “appropriate
and necessary.” This announcement was made in December 2000,
at the end of the Clinton administration. A month later, George W.
Bush came into office with support from the fossil fuel, electric
power, and other high-polluting industries.

Bush’s primary air pollution initiative, a so-called Clear Skies
Act, sought to replace the EPA standards for mercury with a cap and
trade system similar to that used to address the acid rain problem.
The cap and trade system would allow power plants to avoid mercu-
ry emission controls if they obtained allowances from others who
achieved lower pollution levels than required, or reduced emissions
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sooner than required. The success of cap and trade for acid rain
made this proposal look good on paper, but there were a couple of
shortcomings. A primary problem was that “hot spots” of mercury
concentrations would continue in some waterbodies. The proposed
cap also would lead to slower progress in mercury reduction than
required by the 1990 amendments.29 The state of New Jersey, along
with others, challenged the cap and trade rules. In 2008, the DC
Circuit Court of Appeals ruled in New Jersey’s favor, and the in-
coming Obama administration began a more rigorous approach to
lowering mercury emissions.

In 2011, the EPA finalized standards on mercury, arsenic, and
other air toxics emitted by coal- and oil-fired power plants. Widely
known as the Mercury and Air Toxics Standards (mercury rule for
short, but also known as MATS), the goal is to prevent about 90
percent of the mercury in coal from entering the air. During the
public comment period leading up to the standards, the EPA re-
ceived almost a million comments. Industry claimed severe eco-
nomic consequences, whereas environmentalists applauded the rule.
When the standards were released, the president and chief executive
officer of the National Association of Manufacturers warned that
utility companies “will be forced to shut down power generation
plants throughout the country, and the reliability of the power grid
will be threatened.” If that wasn’t bad enough, he warned that “a
jump in energy prices will have a devastating impact on companies
of all sizes, harming their ability to create jobs, invest and grow.”30

Despite these dire warnings, the Congressional Research Service
found that the rule would have very little effect on electricity rates
and reliability. The EPA projected an increase of 3 percent in the
cost of electricity in 2015 due to the initial financial outlay in meet-
ing the rule. This would fall to less than 1 percent by 2030. In
addition, about 60 percent of existing coal-fired power plants were
already in compliance, and less than one half of one percent of the
nation’s electric generating capacity (mostly coal plants over thirty
years old) would likely be forced to shut down. Clearly, there was
no threat of an energy Armageddon.31
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The effect on jobs was muddier. Retirement of older plants and
increased electricity costs for energy-intensive industries could lead
to job losses. The EPA countered that jobs would be created for
construction, installation, and operation of pollution control equip-
ment. Not every utility objected to the mercury rule. Those that
relied heavily on nuclear power or natural gas, or that had already
invested hundreds of millions of dollars in upgrades, generally sup-
ported the rule.

Environmentalists saw the mercury rule as Obama’s best lever-
age to reduce coal burning. Industry made it a poster child for the
“war on coal.” As Oklahoma attorney general, Pruitt joined more
than twenty states in a lawsuit opposing the rule. In 2015, in a
partial victory for opponents of the mercury rule, the Supreme Court
left the rule intact, but sent the EPA back to the drawing board to
reconsider the costs to industry.

The mercury rule is among the most expensive that the EPA has
ever promulgated. Obama’s EPA, however, found the costs to be
justified in light of enormous health benefits. The agency estimated
that for every dollar spent to reduce pollution, Americans would
receive three to nine dollars in public health benefits. These arise in
large measure because the equipment used to comply with the mer-
cury rule also would reduce fine particulates in the air, leading to
the annual prevention of eleven thousand premature deaths and
130,000 asthma attacks, among other health benefits.32

A positive indication of progress came in 2016 when scientists
reported rapidly declining levels of mercury in Atlantic Bluefin
tuna.33 Long-standing public concerns about the connection be-
tween tuna and mercury date back to 1970, when a chemistry pro-
fessor in New York City found high levels of mercury in a can of
tuna that spurred a nationwide recall.

In 2018, Trump’s EPA announced that it planned to reconsider
the mercury rule. By this time, most power plant operators had
complied by shutting plants down or retrofitting them. Desiring le-
gal certainty, the electric power industry reversed its position and
now urged the EPA to keep the rule. Like the auto emissions stan-
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dards, it was another case of Trump’s EPA proposing to roll back
regulations well beyond what even industry wanted.34

On December 28, 2018, just hours before closing its doors for
the year (as part of a partial government shutdown over Trump’s
border wall), the EPA announced that the mercury rule would re-
main in place as is. There was, however, a major catch. The EPA
was no longer going to consider the public health benefits that came
from reduction of pollutants other than those targeted. Neglecting
these co-benefits sets a troubling precedent for protecting public
health. Without including the co-benefits of fine particulates, the
costs of the mercury rule would have exceeded the calculated bene-
fits. Complicating matters, it’s particularly difficult to put a specific
dollar figure on some health benefits, such as those from avoiding
lost IQ points in infants or other fetal harm from pregnant women
eating mercury-contaminated fish. For that reason, the original mer-
cury rule argued against using a strict cost-benefit analysis to decide
whether the regulation should be imposed.35 In addition to opposi-
tion to the EPA’s move by health, business, environmental, and
social justice groups, a bipartisan group of senators, including Sena-
tor Manchin from coal-rich West Virginia, wrote to Wheeler that
they would “not support any efforts that might jeopardize” the mer-
cury rule.36

SECRET SCIENCE ACCUSATIONS

In 2018, air pollution was on the front lines of yet another major
attack on science. In April, Scott Pruitt held a press conference
to announce a proposed rule-making called Strengthening Transpa-
rency in Regulatory Science. “The era of secret science at EPA is
coming to an end,” he announced.37 In developing regulations, the
EPA would no longer consider studies for which the underlying data
were not publicly available. While this may sound like an honest
approach, it was, in fact, a thinly veiled effort to undermine key
studies that have helped justify stricter limits on air pollution, as
well as some toxic chemicals. Health research often contains confi-
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dential personal information that is illegal to share. As such, the bill
would prevent the EPA from using many of the best scientific stud-
ies.

In particular, the new policy was aimed at blocking the EPA
from considering large epidemiological studies, such as those that
have revealed the health dangers of fine particulates. Fine particu-
lates readily find their way deep in people’s lungs, where they can
induce a wide spectrum of heart and lung problems that include a
heightened risk of premature death. In the mid-1990s, two major
epidemiological studies—known as the Harvard Six Cities and
American Cancer Society studies—tracked the medical histories of
thousands of people exposed to different levels of air pollution.
These studies, based in part on confidential health information,
found that exposure to even relatively low levels of fine particulates
increased premature deaths.38

These two studies were pivotal in supporting the development of
more stringent regulation of fine particles and suggest that the bene-
fits of even tighter regulations would outweigh the costs. Burning
coal and other fossil fuels is a major source of fine particulates.
Consequently, studies linking health improvements with reduction
in particulate emissions have been under attack by industry and
Republican lawmakers for more than two decades. Adding to the
controversies, Obama’s proposed regulations to curb greenhouse
gas and mercury emissions from fossil fuel power plants were sup-
ported, in large part, by the associated health benefits from reducing
particulate emissions.

In an irony of ironies, Pruitt’s unveiling of the EPA’s proposed
“transparency” rule was closed to the public and the press. The
audience consisted of a who’s who of climate deniers who had
worked to weaken established climate science. In developing the
proposed rule, the EPA also bypassed its own Science Advisory
Board, which normally provides input on such a major planned
action—in this case, an action that would allow the EPA to ignore
peer-reviewed scientific studies. Nearly seventy medical societies
and public health groups expressed opposition to the proposal.39
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Standing next to Pruitt at the cloistered unveiling of the transpa-
rency rule was Representative Lamar Smith (R-TX), the preeminent
climate-change denier in the House. As chairman of the House Sci-
ence Committee, Smith had worked for years to promote bogus
scandals against climate scientists and discredit evidence for hu-
man-caused climate change. The proposed regulation mirrored leg-
islation long-championed by Smith. His bill, originally called the
Secret Science Reform Act and later the HONEST (Honest and
Open New EPA Science Treatment) Act, passed the House three
times but was never taken up by the Senate. After the repeated
failure of the bill to move forward, Smith’s office had switched
tactics by working with political appointees within the EPA to im-
plement the idea through internal policy change. “It just keeps com-
ing back in different forms. . . . It’s like malaria. Or maybe herpes
would be a better analogy,” commented toxicologist Dan Costa,
who had recently retired after leading the EPA’s air research pro-
gram for fourteen years.40

Most everyone agrees that increasing the public availability of
scientific information for independent validation is a worthy cause.
Academicians, scientific publishers, and funding agencies have
worked in recent years to develop principles to encourage the ability
for others to replicate studies. The long-term trend is for authors to
supply access to data and analytical methods after their scientific
findings are published. However, Pruitt’s proposed approach of ex-
cluding peer-reviewed scientific studies because of confidential
health records is beyond the pale. The EPA’s rule-making must be
based on the best information available. So-called reforms that are
proposed by members of Congress and political appointees, with no
input and against the advice of scientists and mainstream scientific
organizations, are highly troubling. Fortunately, it appears unlikely
that the proposed transparency rule will hold up in court. As Rich-
ard J. Lazarus, professor of environmental law at Harvard, noted
after announcement of the proposed rule, the EPA would be “walk-
ing into a judicial minefield” by instructing its staff to ignore certain
key studies during agency rule-making.41 It also may violate the
Toxic Substances Control Act, which requires the EPA to rely on
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“best available science” and “reasonably available information,”
taking into account the “weight of scientific evidence.”42

It’s not surprising that automakers, industries, and businesses resist
air pollution regulations. Individual consumers also are affected.
When the dashboard “check engine” light comes on, it often means
a malfunction of a pollution control device. This can be unwelcome
news for the car owner, because the fix may be expensive. Nonethe-
less, it is well-documented that clean air and a strong economy can
go hand in hand. From 1970 to 2017, aggregate national emissions
of the six common pollutants dropped an average of 73 percent.
During this same period, the U.S. gross domestic product more than
tripled.43

The Clean Air Act has averted an estimated 160,000 deaths and
eighty-six thousand hospitalizations annually since 1990.44 This
may be the proverbial tip of the iceberg, as many more cases of
respiratory and other health insults have been averted that do not
require hospitalizations or even visits to the doctor’s office.45 A
recent study found that thanks to the strides made in cutting air
pollution, children’s lungs in Southern California are 10 percent
bigger and stronger today than they were in children twenty years
ago.46

Among the EPA’s most significant accomplishments was elimi-
nating lead from gasoline. The health effects from exposure to lead
range from behavior disorders and anemia to mental retardation and
permanent nerve damage. Children are especially susceptible to
lead’s toxic effects on the nervous system, which can result in learn-
ing deficits and lowered IQ. In the late 1970s, 88 percent of
American children had elevated levels of lead in their blood. By the
mid-2000s, that number had dropped to less than 1 percent.47

The EPA also has been successful in addressing stratospheric
ozone depletion. Unfortunately, the depletion that occurred before
regulations took hold may take more than a half-century to com-
pletely heal—a warning signal about procrastinating on regulating
greenhouse gases.48
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Air pollution is the leading environmental cause of death world-
wide. Considerable progress has been made, but many areas in the
United States still fail to attain health-based goals, particularly in
poorer communities. A recent study published by the National
Academy of Sciences documented that non-Hispanic whites enjoy a
so-called pollution advantage—they bear the burden of 17 percent
less air pollution than is generated by their activities. Blacks and
Hispanics, on the other hand, experience a “pollution burden,”
facing greater than 50 percent more exposure than is caused by their
activities.49 The need to address air pollution from numerous
sources remains a never-ending imperative.
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CLIMATE CHANGE

We, the people, still believe that our obligations as Americans
are not just to ourselves, but to all posterity.
—Barack Obama, in his second inaugural address

It is unconscionable that the United States has simply walked
away from its responsibility to people both at home and abroad,
in the interest of short-term fossil fuel profits, and abandoned an
agreement that was negotiated by more than 190 world leaders,
over decades.
—Mary Robinson, former president of Ireland and UN special
envoy on climate change1

In 1989, George H. W. Bush was the first president to pay a visit to
the U.S. Environmental Protection Agency (EPA) headquarters. The
occasion was the swearing-in ceremony for William K. Reilly as
EPA administrator, the first “professional environmentalist” to head
the agency. To counter the environmental hornet’s nest stirred up by
the Reagan White House, Bush had campaigned as “the environ-
mental president.” Speaking before some five hundred EPA em-
ployees, Bush emphasized, “I hope it is plain . . . to everyone in this
room and around the country that among my first items on my
personal agenda is the protection of America’s environment.” The
EPA employees heartily applauded.2
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Trump also visited the EPA headquarters shortly after his inau-
guration, but he came for an entirely different purpose—to deliver
another slap in the face to the beleaguered agency. The email an-
nouncing Trump’s visit arrived at lunchtime. “Our Big Day Today!”
read the subject line of the message, which went to thousands of
EPA employees. “This is an important moment for EPA,” wrote
Chief of Staff Ryan Jackson. He also cautioned that there was “lim-
ited space” to see Trump.3 As energy industry representatives and
their political friends filled the seats, most employees were shut out.
EPA staff, those who could stomach the occasion anyway, watched
over closed-circuit television as Trump declared the EPA’s “war on
coal” and its “attack on American industry” to be over.4

Trump sat at a small table where he signed an executive order
instructing federal regulators to rescind key Obama-era rules curb-
ing U.S. carbon emissions. “Come on, fellas. Basically, you know
what this is,” Trump gloated to the coal miners gathered around
him. “You know what it says, right? You’re going back to work.”5

This was the latest in Trump’s never-ending series of photo ops.
Trump’s strong embrace of coal was serendipitous. In May 2016,

Trump addressed one of the largest rallies of his campaign in
Charleston, West Virginia. With the front rows packed with mine
workers, an official from the West Virginia Coal Association
handed him a miner’s hat. As Trump put it on, he gave the miners a
double thumbs-up. “The place just went nuts, and he loved it,”
recalled Barry Bennett, a former adviser to Trump’s presidential
campaign. “And the miners started showing up at everything. They
were a beaten lot, and they saw him as a savior. So, he started using
the ‘save coal’ portions of the speech again and again.”6

In 2014, Obama had pledged to reduce America’s greenhouse
gases 26 to 28 percent from 2005 levels by 2025. This goal was
jointly announced in Beijing with China’s President Xi Jinping, who
set a goal for China’s emissions to peak by 2030. The U.S. changes
would be made through greater fuel efficiency for cars and light
trucks, new rules governing emissions from coal-fired power plants,
and limits on methane emissions from oil and gas wells. The Trump
administration would fight all of these. There was no surprise here,
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given Trump’s six-year string of more than one hundred tweets
disparaging human-caused climate change, including his bogus
claim that, “The concept of global warming was created by and for
the Chinese in order to make U.S. manufacturing non-competi-
tive.”7

Within hours of Donald Trump’s swearing-in as president, cli-
mate change (along with health care and LGBT rights) disappeared
from the White House webpage. In its place was an America First
Energy Plan, pledging to roll back “burdensome regulations,” “em-
brace” oil and gas, and revive America’s coal industry, “which has
been hurting for too long.” The White House boasted that lifting
these and other restrictions “will greatly help American workers,
increasing wages by more than $30 billion over the next 7 years.”8

Asked later about why the Trump administration proposed slash-
ing federal funding for climate change related programs, Mick Mul-
vaney, director of the Office of Management and Budget, re-
sponded: “We’re not spending money on that anymore; we consider
that to be a waste of your money to go out and do that.”9 Mean-
while, atmospheric carbon dioxide—the primary greenhouse gas
that drives climate change—was at 407 parts per million (a level
that last occurred over eight hundred thousand years ago).10 This
level was up from 384 parts per million a decade earlier and about
280 before the Industrial Revolution.

By the time of the Trump administration, virtually all Republi-
cans were either silent on the topic or climate change deniers. “Most
Republicans do not regard climate change as a hoax,” claimed a
campaign strategist for Senator Marco Rubio, but “it’s become yet
another of the long list of litmus test issues that determine whether
or not you’re a good Republican.” This attitude is a recent develop-
ment. In 2008, Senator John McCain ran for president as a candidate
who had stood up to President George W. Bush and “sounded the
alarm on global warming.” In 2009, the House of Representatives
narrowly passed a cap and trade bill (analogous to the one address-
ing acid rain) to regulate greenhouse gases, but the bill died in the
Senate. It was Obama’s first major legislative defeat. The tide was
turning with groups like the Competitive Enterprise Institute and the
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Koch Brothers’ Americans for Prosperity waging an all-out cam-
paign to elect lawmakers who were friendly to the fossil-fuel indus-
try.11

A comprehensive review of public opinion literature published
in 2017 by Patrick Egan of New York University and Megan Mullin
of Duke University showed that unlike many other issues, polariza-
tion had not yielded much of a constituency for action on climate
change.12 Even liberals and Democrats who accept climate change
science and express concern about global warming’s effects ranked
the problem well below many other national priorities. With this as
a backdrop, Congress has had little incentive to advance major leg-
islation to tackle the problem. The mid-term elections in 2018
brought signs that attitudes are changing, but the jury on long-term,
comprehensive action is still out.

With climate change legislation going nowhere in Congress, the
Clean Air Act became the primary tool in the Obama administra-
tion’s limited toolbox to address what many consider to be the most
pressing environmental issue of our time. The centerpiece of these
efforts, the Clean Power Plan, would become “the Super Bowl” of
climate change litigation.13

The EPA’s role in regulating greenhouse gases began inconspic-
uously at a 1998 hearing before the House Appropriations Commit-
tee. House Majority Whip Tom Delay (R-TX) asked EPA Adminis-
trator Carol Browner whether she believed that the Clean Air Act
allowed the EPA to regulate emissions of carbon dioxide. Browner
responded that she did. A subsequent legal opinion by the EPA’s
general counsel, Jonathan Cannon, concurred—the Clean Air Act
authorizes the EPA to regulate a substance if it is an “air pollutant”
and the administrator finds that emissions endanger public health or
welfare. Cannon noted, however, that an “endangerment finding”
had not yet been made.14

When George W. Bush assumed the presidency, the EPA re-
versed course. The new administration argued that Congress never
intended to regulate carbon dioxide and other greenhouse gases
under the Clean Air Act. Therefore, the EPA lacked authority to do
so. In response, twelve states, three cities, and a host of environmen-
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tal groups filed suit to force the EPA to regulate greenhouse gas
emissions from new motor vehicles. The case, Massachusetts v.
EPA, became the first U.S. Supreme Court case dealing with climate
change and is among the most significant environmental cases to
reach the high court. As Jonathan Cannon notes, “MA v. EPA does
not rise to the level of cultural significance of Brown v. Board of
Education, but in environmental law, it may prove to be as close as
we will come.”15

As one of the twelve states and others filing suit, Massachusetts
got its name on the case because the state convinced the courts that
it has a direct stake in the outcome—a requirement in federal law
known as “standing.” To demonstrate standing, Massachusetts
argued that vehicle emissions add to greenhouse gases that contrib-
ute to global warming, which in turn endangers its coast.

Meanwhile, industry groups and climate change deniers scorned
the idea that carbon dioxide (CO2) was an air pollutant. The Com-
petitive Enterprise Institute ran television ads that ended with a
young girl in a pastoral setting blowing seeds from a dandelion
head. With the obvious connection that her breadth contained CO2,
the voiceover said, “Carbon dioxide. Some call it pollution. We call
it life.”16

In 2007, in a huge, but narrow (five to four) victory for environ-
mentalists, the U.S. Supreme Court ruled that the EPA has the au-
thority under the Clean Air Act to regulate CO2 and other green-
house gases and that, in declining to regulate, the EPA had improp-
erly failed to make an endangerment finding. The Supreme Court
reasoned that the Clean Air Act embraced “all airborne compounds
of whatever stripe. . . . Congress may not have had climate change
specifically in mind . . . but it gave the EPA authority to address
emerging serious problems of precisely this kind.”17 As two Har-
vard law professors put it, “even the Supreme Court thinks some-
thing must be done.”18

In 2009, with Obama in office, the EPA concluded that “green-
house gases in the atmosphere may reasonably be anticipated both
to endanger public health and to endanger public welfare.” The
finding was based on substantial scientific documentation. With its
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endangerment finding in place, the administration extended its regu-
latory reach beyond motor vehicles to power plants—a prerogative
upheld by the U.S. Supreme Court in 2011. At the time, power
plants were the largest source of U.S. carbon dioxide emissions,
with aging, coal-fired plants contributing the lion’s share.19

CONTROLLING POWER PLANT EMISSIONS

The Clean Air Act differs from the Clean Water Act in a fundamen-
tal way. While the Clean Water Act applied to both new and exist-
ing plants, the Clean Air Act set emission standards only for newly
constructed facilities. This was a major limitation in the Clean Air
Act for coal-fired power plants but, at first, wasn’t recognized as
such. A coal plant’s useful life was about thirty years. Many had
been operating for decades. The thinking was that it would not be
long until many of the older plants would be replaced by new or
updated plants subject to the emission standards.20

This conventional wisdom would prove completely wrong. The
regulations created huge financial incentives to keep the old coal-
fired clunkers running as long as possible. Newly constructed plants
required either investment in multi-million dollar “scrubbers” to
remove pollutants as they pass through the smokestack or use of
low-sulfur coal. Starting in 1978, all new coal-fired plants were
required to install a scrubber, even if they burned low-sulfur coal.
Additional restrictions were placed on emissions of nitrogen oxides.
By 1985, the retirement age for power plants had increased from
thirty years to as long as sixty years.21

The Clean Air Act requires existing plants to adopt emission
standards if modifications are made that result in a “significant in-
crease” of a regulated pollutant. “Routine scheduled maintenance”
is exempt. This permitting process is known as a New Source Re-
view. What qualified as a modification that triggered New Source
Reviews shifted over time. During the Reagan administration, the
Edison Electric Institute, a trade association, advised utilities to
classify renovations as “upgraded maintenance programs” and any

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



CLIMATE CHANGE 139

aspects extending a plant’s life as simply “plant restoration pro-
jects.”22 The EPA bought into this approach, which allowed plant
upgrades without triggering new emission requirements. The first
Bush administration likewise gave utilities lots of flexibility to mod-
ify plants without kicking in new emission regulations.

It was left to the Clinton administration to begin an aggressive
enforcement campaign. Over one hundred investigators were sent to
more than thirty power plants to comb through records and inter-
view employees. The Department of Justice filed suit against nine
power companies that together controlled well over a third of the
nation’s coal-fired generation capacity. Despite the weight of evi-
dence, only one utility (Tampa Electric) settled claims against it
while Clinton was still in office.23 The others held out for a more
sympathetic White House, which arrived with the election of
George W. Bush.

The Bush administration announced that it was dramatically eas-
ing the New Source Review requirements by administrative action.
As part of a Safe Harbor Rule, companies could count any modifi-
cations costing less than 20 percent of the total cost of replacing a
unit as “routine maintenance.”24 These lax requirements were dic-
tated by the White House at the behest of utility lobbyists, over the
objections of EPA Administrator Christine Todd Whitman. This
was one of several major disagreements with the White House, and
Whitman resigned in 2003. In 2006, the Safe Harbor Rule was
vacated by the DC Circuit Court, but enforcement under Bush con-
tinued as though it was still in effect.25

The election of Barack Obama reinvigorated regulating emis-
sions from existing coal-fired power plants in three major ways—
the Cross-State Air Pollution and mercury rules discussed in the
previous chapter, and a focus on greenhouse gases. In 2015, the
EPA finalized the Clean Power Plan, an historic first to reduce
carbon emissions from existing fossil fuel power plants.

The basic concept of the Clean Power Plan was simple. Each
state was given an individual goal for cutting power plant emissions
but could decide for themselves how to get there. They could up-
grade their plants, switch from coal to natural gas, expand renew-
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able energy, improve energy efficiency, and enact carbon pricing.
States would be free to combine any of these options in a flexible
manner to meet their targets. They also could join with other states
to find the lowest cost options for reducing carbon emissions, in-
cluding through emissions trading programs. The only part of the
Clean Power Plan that wasn’t flexible was the timeframe. States had
to submit their plans by 2016–2018, start cutting by 2022 at the
latest, and then keep cutting through 2030. If states refused to sub-
mit a plan, the EPA would impose its own federal plan.26

The EPA estimated the plan would reduce power plant emissions
of carbon dioxide by about 32 percent by 2030, compared to 2005
levels.27 This would lead to a several percent cut in overall U.S.
greenhouse gas emissions: a good down payment, but not enough to
halt global warming. The Clean Power Plan was just one piece of
broader needs.

Ramping up renewable energy to reduce emissions was the most
controversial part of the Clean Power Plan, as it would rely on
actions “outside the fence” of the existing fossil fuel power plants.
Industry groups were adamant that the EPA limit itself to the much
more modest reductions that could be made “inside the fence” by
the power plants themselves—such as substituting fuels or improv-
ing the efficiency of furnaces.

The U.S. Chamber of Commerce, coal industry, and lawmakers
from coal-based states vehemently opposed the Clean Power Plan.
Mike Pence, then governor of Indiana, threatened not to comply.
The Competitive Enterprise Institute claimed that it would cause
“skyrocketing electric and gas bills” and “threaten to turn out the
lights in much of the country.”28 However, not all industry groups
were opposed. Utility companies that had a low-carbon fleet of
natural gas or nuclear-powered plants were in favor of the plan. The
EPA’s analysis concluded that for every dollar spent to comply with
the Clean Power Plan, the public potentially could get more than six
dollars in benefits. These would include climate benefits as well as
public health benefits resulting from the accompanying reductions
in small particulate air pollution.29
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Trump’s executive order (signed while visiting the EPA) didn’t
repeal the Clean Power Plan by itself—it simply put everyone on
notice of his intents. To repeal or vastly change such a rule, the EPA
must go through a formal rule-making process. First, the EPA has to
propose a new rule for replacement or repeal, laying out detailed
legal and technical justifications for its actions. Next, the EPA must
solicit public comments on its proposal. Then, the EPA has to read
through all the substantive comments and either take them into ac-
count or explain why it’s ignoring them. The final rule is subject to
judicial review and potential lawsuits, during which the EPA must
prove to the courts that its new approach is superior, and that the
agency is not acting in an arbitrary or capricious manner.30

To appreciate the challenge of this rule-making process, when
the Obama administration released its proposed Clean Power Plan
in 2014, the EPA consulted with hundreds of groups and received
more than four million public comments—by far the most ever for
an EPA rule. After working through all these comments, the EPA
made numerous changes. When the final rule came out in 2015,
industry groups and about half the states challenged it in court. In
2016, the U.S. Supreme Court placed a hold on implementation of
the Clean Power Plan until pending lawsuits were resolved. This is
where matters stood when Trump issued his executive order to re-
peal the rule.31

Notably, Trump’s executive order did not suggest that the EPA
would try to revoke the agency’s 2009 endangerment finding. Pruitt
recognized that given the scientific weight of evidence for human-
caused climate change, the legal hurdles to overturn the endanger-
ment finding were overwhelming. By not doing so, however, it was
much more difficult to make the case to drastically change or repeal
the Clean Power Plan. Many conservative groups were furious at
Pruitt. A Breitbart News columnist suggested that he resign.32

Efforts to replace the Clean Power Plan were a continuation of
the Trump administration’s fight against any measure to control
greenhouse gases—a position brought to worldwide attention when
the United States suddenly became a rogue nation by walking away
from its commitments to the Paris climate agreement.
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On December 12, 2015, representatives of 195 nations reached a
landmark accord that committed nearly every country, rich or poor,
to take actions that would lower greenhouse gas emissions. After
decades of international efforts to address climate change, this was
an unprecedented historic breakthrough. Cheers and ovations arose
from the thousands of delegates that had gathered in Paris to finalize
the agreement. Only two nations among those entitled to be in the
pact refused to sign the agreement—Nicaragua (which wanted more
financial help for poorer countries) and war-ravaged Syria. Even
North Korea ratified the Paris agreement, pledging to wage “war on
deforestation” and cut greenhouse gas emissions by 37 percent.33 In
a televised address from the White House, President Obama ap-
plauded the deal: “This agreement sends a powerful signal that the
world is fully committed to a low-carbon future. . . . We’ve shown
that the world has both the will and the ability to take on this
challenge.”34

By itself, this agreement will not solve global warming. At best,
it will cut global greenhouse gas emissions by about half the amount
needed to fend off an increase in atmospheric temperatures of two
degrees Celsius (3.6 degrees Fahrenheit) above pre-industrial levels.
Many scientists consider this temperature increase to be the tipping
point beyond which significant harm will occur from rising sea
levels, as well as increased severity of droughts, floods, and deadly
heat waves.

Countries are required to reconvene every five years, beginning
in 2020, with updated plans to tighten their emissions cuts and re-
port on their progress. But there is no legally binding requirement
on how much each country should cut emissions. NASA scientist
James Hansen, who is credited with first bringing global climate
change to national attention, has long criticized the Paris agreement
as completely inadequate to address the problem. Nonetheless, the
Paris agreement was a major step in the right direction. The hope is
that it will create a global system of peer pressure, where no country
wants to be viewed as an international laggard.
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By allowing countries to develop their own domestic pledges to
tackle climate change, Obama was able to sign the agreement by
executive order and avoid a ratification battle in the Republican-
controlled Senate. But this also made it easier for Trump to change
Obama’s pledge. In August 2017, the Trump administration rejected
the view of modern science on global climate change and an-
nounced its intention to withdraw from the Paris agreement. Three
months later, Nicaragua President Daniel Ortega said he would sign
onto the accord. Syria followed suit the following month, leaving
the United States as the only holdout. Ironically, it was the U.S.
leadership that paved the way to the Paris agreement; most notably,
Obama’s Clean Power Plan and joint announcement with Chinese
President Xi Jinping that the world’s two largest greenhouse gas
polluters had agreed to cut their emissions.

The actual reality of the United States withdrawing from the
Paris agreement is not so instantaneous or easy as Trump would
have liked. Under the terms of the Paris deal, the United States can’t
withdraw until November 4, 2020—one day after the next presiden-
tial election and a month before the EPA turns fifty. Therefore,
Trump’s notice carried no legal weight, but it did send a strong
negative message. When Trump made his announcement, all mem-
bers of the congressional Republican leadership were united in their
praise.35

In August 2018, the Trump administration delivered a double
whammy to efforts to combat global warming. First, the EPA an-
nounced its proposed weakening of auto emission standards. Later
that same month, the EPA announced its planned replacement for
the Clean Power Plan. Under the proposed replacement, states
would create their own rules for existing coal-fired power plants
based around energy efficiency improvements.36 The EPA also pro-
posed to ease requirements for New Source Reviews. The end result
would eliminate most of the reductions in greenhouse gases envi-
sioned by Obama’s Clean Power Plan. A few months later, the EPA
proposed to increase the allowable amounts of carbon dioxide emis-
sions from new power plants.37 The proposal would eliminate Oba-
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ma-era restrictions that, in effect, required newly built coal plants to
include carbon capture systems—a technology that is not in use on a
commercial scale but viewed by many as an essential future tool for
addressing climate change. A coal-fired power plant had not come
online in the United States since 2012, but the clear intent was to
ease the way for future plants. A push was underway by the EPA to
get regulations out the door before the end of 2018, giving the
administration two years to defend its environmental policies in
court before the end of Trump’s current term.

The EPA glibly called the proposed Clean Power Plan replace-
ment the Affordable Clean Energy Rule. The phrase “climate
change” was barely mentioned in the nearly three-hundred-page
proposal. The EPA even made last minute changes to remove mate-
rial warning about the dire impacts of climate change.38 Meanwhile,
global temperatures had exceeded the twentieth-century average for
more than four hundred consecutive months. The last time the Earth
had a cooler-than-average month was when Reagan was elected to
his second term.39

The Affordable Clean Energy Rule had repercussions for public
health as well as climate. The Trump administration’s own analysis
revealed that, compared to Obama’s Clean Power Plan, the new
rules could lead to as many as fourteen hundred premature deaths
annually from heart and lung disease (due to an increase in fine
particulate matter), up to fifteen thousand new cases of upper respir-
atory problems, a rise in bronchitis, and tens of thousands of missed
school days. William Wehrum, head of the EPA’s Office of Air and
Radiation, called these “collateral effects,” but claimed, “We have
abundant legal authority to deal with those other pollutants directly,
and we have aggressive programs in place that directly target emis-
sions of those pollutants.” It was part of a continuing pattern to
discount co-benefits of regulations to diminish their perceived val-
ue.40 The EPA finalized the Affordable Clean Energy Rule in July
2019. It was soon challenged on multiple fronts.

Despite every effort of the Trump administration, King Coal is
dying. More U.S. coal-fired power plants were shut during Trump’s
first two years than were retired in the whole of Obama’s first
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term.41 Changing energy markets favor natural gas and renewables.
Gas-fired plants are cheaper and cleaner than coal plants (with ca-
veats on the “cleaner” part that we’ll turn to shortly). Tighter air
pollution regulations, such as the mercury rule and Cross-State Air
Pollution Rule, accelerated the change from coal, forcing utilities to
choose between upgrading aging coal-fired power plants to make
them cleaner or switching to natural gas or green sources like wind
and solar. Many utilities decided to switch. “The history of energy
use is a sequence of transitions to sources that are cheaper, cleaner
and more flexible,” says Vaclav Smil, who has written extensively
on energy issues. These transitions are slow, he notes, “but the
process is inexorable.”42 The Trump administration cannot stop the
transition away from coal, but it can slow it down, hindering
progress urgently needed to address climate change.

The energy transition away from coal is an example of how the
links between environmental regulation and jobs continues to be
played out in bumper-sticker mentality. The health of the U.S. econ-
omy depends on broad macroeconomic factors such as the rate of
inflation, population growth, and overall demand. Environmental
regulations have little to no effect on long-term aggregate employ-
ment.43 Regulations might reduce employment in coal mining but,
on the flip side, jobs increase in wind and solar energy. In 2017,
twice as many Americans worked in the wind industry as in coal
mining. Solar employs many more.44 Opponents of regulations also
focus almost exclusively on economic and employment costs while
downplaying the public health benefits, which tend to dispropor-
tionately affect lower-income and working-class people who are
those most exposed to industrial pollution.

Of course, all this is of little consolation to people who have lost
their jobs. Burton Richter, a Nobel laureate in physics, stated the
obvious: “You could pension off all the 80,000 workers in the coal
industry for a tiny fraction of the medical bills due to burning
coal.”45 Not to mention the climate costs. However, it doesn’t take a
Nobel laureate to make this connection. Taking proactive steps to
provide alternate employment opportunities for coal miners is a

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



CHAPTER 8146

huge missed opportunity for those who purport to care about these
workers.

Many of the benefits of the Clean Power Plan estimated by the
Obama EPA were based on calculating, in dollar terms, the econom-
ic damages from climate change. Known as the social cost of car-
bon, climate economists call this “the most important number
you’ve never heard of.”46 It applies not only to the cost-benefit
analyses used for the Clean Power Plan, but also other regulations
on energy efficiency and vehicle fuel economy standards.

In 2009, as a follow-up to the EPA’s endangerment finding, the
Obama administration created an interagency working group to esti-
mate the social cost of carbon. This is a “fiendishly difficult task,”
noted The Economist magazine, without much exaggeration. The
calculation required not only modeling climate change but also its
impact on human health and economic productivity. The working
group estimated that the social cost of a ton of carbon dioxide was
about forty-seven dollars.47 That is, for every ton of carbon dioxide
emitted, the costs of the climate impact—such as coastal erosion,
flooding, reduced agricultural outputs, and increased disease—are
estimated to add up to forty-seven dollars. This estimate obviously
has huge error bars, but the approach is central in trying to deter-
mine a ballpark indication of how much society should pay now to
avoid future pain. Many economists consider forty-seven dollars per
ton too low, as it leaves out many impacts that are unknown or
difficult to value.

In March 2017, Trump signed an executive order disbanding the
working group and withdrawing all its reports and findings. The
Trump administration knew that eliminating the social cost of car-
bon would have a tough time in court, so instead, decided to lowball
it, dropping the calculated social cost of carbon to around one to
seven dollars—a reduction of 97 to 87 percent.48 This significantly
diminished the calculated economic benefits of regulating CO2.

The administration achieved its reduction in the social cost of
carbon in two major ways. The first was to use a “discount rate” that
gives less weight to the future. The second was to include only the
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direct benefits of reducing greenhouse gas emissions within the
U.S. borders. Excluding effects outside the United States overlooks
two major issues. Global migration, economic destabilization, and
political unrest caused by climate change in other countries will, one
way or another, affect the United States.49 Second, climate change
can only be meaningfully addressed by all countries working to-
gether. “The United States is only 14 percent of global emissions,
which means that 86 percent of the damages we face will be caused
by emissions from other countries,” said Richard G. Newell, presi-
dent of Resources for the Future, an environmental economics think
tank. “If we took this domestic-only approach to its logical conclu-
sion, that means other countries should not worry about their im-
pacts on us.”50

On a final note, the Clean Power Plan would not be anyone’s
first choice for regulating carbon. It was purely a fallback position
by Obama to address climate change “with or without Congress.”51

A tax on carbon emissions that would increase every year until
emissions goals are met would be a much more efficient approach.
The tax could be rebated equally to consumers and/or used to reduce
income taxes. The tax would send a price signal that replaces the
need for less efficient carbon regulations and promotes investment
in clean energy technology and energy conservation. In January
2019, forty-five prominent economists published a statement in sup-
port of a carbon tax in the Wall Street Journal. Within a few months
the declaration had been signed by thirty-five hundred economists,
including twenty-seven Nobel laureates.52 A carbon tax also has the
support of a broad array of prominent Republicans and businesses
like BP, Royal Dutch Shell, Pepsi, and General Motors.53 But this
approach is politically untenable as long as climate change deniers
are in key positions.

Also downplayed in the climate debates is the cost to the United
States in terms of future competitiveness. As noted by former EPA
Administrator Gina McCarthy: “From catalytic converters to
smoke-stack scrubbers, America has a legacy of innovating the
world’s leading environmental technologies—accounting for more
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than 1.5 million jobs and $44 billion in exports in 2008 alone.”54 In
the Trump administration, these facts fall on deaf ears.

Trump often talks about how China is “killing us” on the eco-
nomic front. Directly beneath the front-page article in the New York
Times covering the EPA’s repeal of the Clean Power Plan was an
article by CNN’s Fareed Zakaria detailing China’s massive invest-
ment in electric vehicles as part of its determination to dominate
clean energy technology. While China pursues these goals, the
Trump administration is “engaged in a futile and quixotic quest to
revive the industries of the past,” said Zakaria. “Who do you think
will win?”55

METHANE

While carbon dioxide is the most notorious greenhouse gas, meth-
ane holds the number two slot. As the key constituent of natural gas,
it’s not surprising that the oil and gas industry is a major methane
source. Emissions of methane come from flaring gas during oil
production and from leaks around natural gas wells, storage tanks,
refineries, and pipelines. Other methane sources include landfills
and animal feeding operations. Methane emissions also arise natu-
rally from wetlands.

Methane is much more powerful than CO2 at absorbing radiation.
The good news is that it’s much shorter lived. While CO2 persists in
the atmosphere for centuries (or even millennia), methane warms
the planet for a decade or two before decaying to carbon dioxide and
water vapor. The bad news is that methane’s global warming poten-
tial is eighty-six times that of carbon dioxide over twenty years, and
thirty-four times greater over one hundred years. Any way you look
at it, methane is a potent greenhouse gas.56

In 2014, Colorado enacted the nation’s first comprehensive regu-
lations to directly control methane (and volatile organic compound)
emissions from oil and gas operations, requiring energy companies
to regularly inspect oil field equipment for leaks. The rules were
endorsed by Colorado Governor John Hickenlooper, a former petro-
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leum company geologist, and supported by the Environmental De-
fense Fund and three of the state’s largest oil and gas producers.

The next year, Obama made a national commitment to reduce
methane emissions from oil and gas operations by 40 to 45 percent
from 2012 levels by 2025. In May 2016, the EPA announced the
first-ever federal rules targeting emissions from new or modified oil
and gas operations.57 Although this was a good first step, regulating
new sources would only achieve part of the reductions needed to
meet Obama’s goals. The question remained: What to do about the
hundreds of thousands of existing oil and gas sources that remained
unregulated? To help develop such regulations, the EPA sought
broad-based information from oil and gas companies. But the timing
couldn’t have been worse. The finalized information request was
made two days after Trump’s election.

Another effort to reduce methane emissions also came days after
the election, when Secretary of the Interior Sally Jewell announced
the methane Waste Prevention Rule, which restricts flaring of meth-
ane at oil wells on public and tribal lands. Operators must also
periodically inspect their operations for leaks and replace outdated
equipment that vents large quantities of gas into the air. An estimat-
ed $330 million a year in methane is wasted through leaks or inten-
tional releases on federal lands. Senator Tom Udall (D-NM) noted
that the Waste Prevention Rule would provide badly needed reve-
nue to states like New Mexico. The more methane that is captured
on federal lands, the more money that flows into government cof-
fers. “This rule is simply good policy—good for taxpayers, good for
the economy, and good for the environment,” Udall said.58

Reducing methane emissions from oil and gas operations is an
obvious step to make natural gas more of the “clean fuel” claimed
by its proponents. Yet industry balked at all three of these actions.
“Methane is the product that we sell. We are incentivized already to
prevent methane emissions,” claimed Howard Feldman, senior di-
rector of regulatory and scientific affairs for the American Petrole-
um Institute.59 Ironically, in many ways the oil and gas industry
fared well under Obama. His administration was supportive of the
controversial practice of hydraulic fracturing for unconventional oil
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and gas resources and also lifted the forty-year-old ban on oil ex-
ports, a considerable potential boost to profits.60

Obama’s efforts to reduce methane emissions from oil and gas
operations were an early target of the Trump administration, but
with mixed success. Pruitt withdrew the information request on ex-
isting operations with the stroke of a pen, indicating a lack of inter-
est in reducing emissions from these sources. On the other hand, the
rules targeting emissions from new or modified operations had been
in place long enough that they could only be changed by a laborious
rule-making process. Pruitt tried to delay their implementation by
two years but was turned back by the courts.61

In May 2017, Republicans sought to repeal the Interior Depart-
ment’s Waste Prevention Rule using an obscure law known as the
Congressional Review Act (CRA). This law, the brainchild of Newt
Gingrich in the 1990s, gives lawmakers sixty days to review new
rules. During this period, they can overturn an agency regulation
with simple majority votes in both the House and Senate. If a regu-
lation is nullified, a similar rule cannot be reissued without explicit
approval from Congress, even under a future president. This meas-
ure had been used only once—in 2001 to overturn a rule on work-
place ergonomics.62

In a flurry of regulatory rollback, Republicans used the CRA to
eliminate fourteen regulations that had been issued during final
months of the Obama administration. This approach failed for the
Interior Department’s methane Waste Prevention Rule, however, as
three Republican Senators voted against the repeal. These Senators
didn’t want to preclude the option of replacing the methane rule
with alternate regulations. With the CRA option off the table,
Trump’s Interior Secretary Ryan Zinke delayed enforcement of the
methane rule and initiated a formal rule-making process to perma-
nently rewrite or undo it.63

Trump’s EPA continued its efforts to neuter the Obama-era
methane regulations. In September 2018, the EPA announced it
would be undertaking “targeted improvements” to the Obama ad-
ministration’s rule on new or modified oil and gas operations by
reducing requirements to monitor and repair leaks. This proposal
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would save industry up to seventy-five million dollars in regulatory
costs annually.64 In 2019, the EPA went one step further, proposing
to eliminate federal requirements to monitor and repair methane
leaks. Meanwhile, a recent study suggests global methane emissions
may have been underestimated.65

We have focused on oil and gas operations, but it should be
noted that agriculture is another major source of methane. About a
quarter of U.S. methane emissions come directly from livestock,
much of it from belching. Manure lagoons generate about a tenth of
all methane emissions. Algal blooms from nutrients in waterways
are another source. Despite the potential impacts of climate change
on agriculture, farmers and ranchers tend to be against any sort of
climate-based regulations.

HYDROFLUOROCARBONS

A third greenhouse gas of concern, hydrofluorocarbons (HFCs), is a
classic case of trying to solve one environmental problem and creat-
ing another. It’s also a case of strange bedfellows, with Obama’s
EPA, large U.S. chemical companies, the U.S. Chamber of Con-
gress, and environmentalists on the same side. To understand why,
we have to go back to concerns about a class of chemicals known as
chlorofluorocarbons (CFCs). Widely used in refrigeration, air con-
ditioning, aerosol sprays, and foam-blowing agents, studies revealed
that CFCs were destroying the stratospheric ozone layer that shields
us from harmful ultraviolet rays.

Despite the dangers, banning CFCs became highly controversial.
During the Reagan administration, Interior Secretary Donald P.
Hodel famously suggested that instead of curbing CFCs, people
should combat the added risk of skin cancer by protecting them-
selves with hats, long-sleeved shirts, and sunscreen.66 The scientific
evidence for banning CFCs was fought intensely by many of the
same people who also denied the overwhelming scientific evidence
linking smoking to lung cancer and power plant emissions to acid
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rain. Some of these same people and groups are now at the center of
debunking human-induced climate change.

The 1987 Montreal Protocol, the international treaty adopted to
restore the Earth’s protective ozone layer, is one of the great envi-
ronmental success stories of modern times. It was universally rat-
ified by all countries. With its focus on the ozone layer, climate
change was not considered during treaty negotiations in the 1980s.
Yet the agreement resulted in a side benefit of reducing greenhouse
gas emissions. CFCs not only deplete the ozone layer; they are also
powerful greenhouse gases.

After CFCs were banned, use of HFCs grew rapidly as a substi-
tute. But there was a major problem. Whereas use of HFCs may be
helpful in protecting the ozone layer, they are also extremely potent
greenhouse gases, with an Earth-warming potential of hundreds to
thousands of times that of carbon dioxide. Fortunately, they’re re-
leased in much smaller quantities. They also break down in as little
as fifteen years, so reductions in the use of HFCs could yield quick
results. As part of its commitment to reduce greenhouse gases, the
EPA under the Obama administration issued a rule in 2015 restrict-
ing the use of HFCs.

Two foreign-owned companies that produce HFCs—Mexichem
and Arkema—sued to keep these chemicals on the market. The legal
question at the center of the lawsuit was whether the EPA could use
a section of the Clean Air Act geared toward phasing out ozone-
depleting substances to replace HFCs. In August 2017, a federal
court ruled that the EPA could not stop companies already using
HFCs from continuing to do so. The opinion was written by Judge
Brett Kavanaugh and provides a window into his likely future posi-
tions on environmental cases that reach the Supreme Court. During
his time in the DC Circuit court, Kavanaugh granted federal agen-
cies power to craft rules only when Congress clearly spelled out in
the law that that is exactly what it wanted. In the HFC case, he
wrote: “However much we might sympathize or agree with EPA’s
policy objectives, EPA may act only within the boundaries of its
statutory authority. Here, EPA exceeded that authority.”67
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The Natural Resources Defense Council, Honeywell, and
Chemours (a spin-off of DuPont) appealed the judges’ decision,
arguing that the EPA should be entitled to more leeway in interpret-
ing the Clean Air Act. Honeywell and Chemours had invested more
than a billion dollars to make alternative refrigerants to replace the
HFCs. In October 2018, the Supreme Court turned down the appeal,
the day after Kavanaugh was sworn into the high court.68 Separate-
ly, the EPA had announced the previous month that regulations to
prevent leaking of ozone-depleting refrigerants during repair, main-
tenance, and disposal of appliances would not apply to HFCs.

The climatic effects of HFCs achieved international attention
through an amendment to the Montreal Protocol. Adopted in 2016,
the Kigali Amendment is named for the capital of Rwanda where it
was finalized. Countries that ratify the Kigali Amendment commit
to cut the production and consumption of HFCs by more than 80
percent over the next thirty years. The HFC phasedown is expected
to avoid up to 0.5 degree Celsius of global temperature rise by the
end of the century, while continuing to protect the ozone layer. U.S.
manufacturers say the agreement could create tens of thousands of
jobs and generate billions of dollars in U.S. exports, while also
helping to protect the planet. Despite broad industry support and a
letter from thirteen GOP senators urging him to send the treaty to
the Senate for ratification, Trump failed to do so.69 When the Kigali
Amendment went into force at the beginning of 2019, it was ratified
by sixty-five nations. The United States was not among them.

The Trump administration has shown outright hostility toward
any efforts to combat climate change, including those supported by
U.S. businesses. The administration’s actions will prolong the life of
dirty coal-fired power plants, increase tailpipe emissions of green-
house gases from cars and trucks, and allow oil and gas operations
to continue spewing large amounts of methane into the atmosphere.
Trump’s disdain for action on climate change is so extreme that
after announcing the U.S. planned withdrawal from the Paris cli-
mate agreement, he sent a representative to follow-on G7 discus-
sions on global warming for the sole purpose to promote fossil
fuels.70
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With the clock ticking, the Trump administration continues to
scorn climate science. In 2018, when the most recent UN Inter-
governmental Panel on Climate Change report came out, it argued
that world leaders’ pledge to keep warming below two degrees Cel-
sius is too modest, and that they have about a decade to get on track.
The report was written by ninety-one leading scientists from forty
countries who together examined more than six thousand scientific
studies. With his usual backhanded way of casting doubt, Trump’s
response was “who drew it. . . . I can give you reports that are
fabulous and I can give you reports that aren’t so good.”71
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TOXIC CHEMICALS

We learn geology the morning after the earthquake.
—Ralph Waldo Emerson

When President Obama signed the reformed Toxic Substances
Control Act (TSCA) on June 22, 2016, this environmental milestone
was only marginally covered in the news. Captivated by Donald
Trump’s campaign for president, the media had flocked to the
Trump SoHo Hotel in New York City to cover his speech about how
his opponent was a criminal and should be locked up. Then he threw
in a new one—on top of everything else, Hillary Clinton was “a
world-class liar.” The media just couldn’t get enough of this stuff.
Meanwhile, what the president had just signed back at the White
House was actual news; nothing short of a miracle, really. After
years of debate and inaction, Congress finally had taken bilateral
action to reform the all-but-toothless TSCA.

It’s almost instinctive to bash chemical companies, yet many
chemicals make it possible for us to live longer, more comfortably,
and safely. Exposure to chemicals is a price we pay for the conven-
iences of modern life. No chemical is totally innocuous, but some
come with a sufficient downside that they should be restricted in
their use. Others are so bad that, no matter what benefits they may
bestow, you just can’t have them around. As with truly horrific
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crimes that, for many, justify the death penalty, there’s also a death
penalty for the really bad chemicals—and this is one of the most
complicated jobs that the U.S. Environmental Protection Agency
(EPA) must tackle. Like its human counterpart, sentencing a chemi-
cal to death is expensive and time-consuming just to prepare the
case, and then there’s the trial. Or, more accurately, trials.

Controversies often involve not only what chemicals, but also
which uses of a chemical to regulate. Complicating matters, the
effects of exposure to a hazardous substance depend on numerous
factors—the dose, the duration, how you are exposed (breathing,
eating, drinking, or skin contact), personal traits and habits (age,
sex, diet, family traits, lifestyle, and general state of health), and
whether other chemicals are present.1

BEFORE THE EPA

In the early years, the American chemical industry was a small
group of disparate fiefdoms each basically going its own way. Then
along came World War I, also known as “The Chemists’ War.”
When the war began, Germany dominated the chemical industry. It
wasn’t long before wartime blockades and shortages created the
need for new chemical suppliers and new chemicals. To meet the
requirements of Allied war contracts, firms like Dow Chemical
Company and DuPont began researching a variety of raw materials
and developing alternatives. Then, in the spring of 1915, the
trenches on the western front descended into unmitigated hell with
the introduction of gas warfare. U.S. chemical companies began
churning out an arsenal of chloropicrin, phosgene, and mustard
gas.2

The production capacity required to wage war on the world scale
created a new partnership between the federal government and
chemical firms. By war’s end, the American chemical industry had
come of age as a politically powerful confederation characterized by
intensive research, rapid product development, and enormous capa-
bilities of production. The industry continued to build on its wartime
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research and production while diversifying into peacetime chemical
applications, such as pesticides and pharmaceuticals.

The industry had cozied up with the government for the war
effort and reaped massive rewards because of it, but there was noth-
ing new about their post-war modus operandi. From its earliest
days, the American chemical industry had virtual carte blanche to
do exactly as it pleased, including the freedom to foul its nest and
everyone else’s without meddling interference from government.

Teddy Roosevelt was an early exception. Upon becoming presi-
dent in 1901, he took on Wall Street and managed to “bust the
trusts.” Roosevelt was also the first environmental president. He
cared about our priceless and irreplaceable natural heritage and set
aside vast chunks of land to be preserved as National Parks, Forests,
Grasslands, and Monuments.

While governor of New York, Teddy kept a wrestling mat at his
office. Male visitors were invited to strip down to their skivvies and
have a good rough and tumble with him. What better way to get the
real measure of friend or foe, or (as these things go) both. It was a
novelty, a real ice-breaker. It also let everyone know that Teddy
loved a good fight. And he loved to win.

As president, one of Roosevelt’s biggest fights was with Ana-
conda’s copper mining and smelter operation in Montana—the larg-
est in the world. Anaconda had originally built its smelter near its
mining operation in Butte. After repeated episodes of deaths caused
by rampant air pollution, Anaconda moved the smelter to a remote
valley. It wasn’t long before crops and livestock were dying, along
with trees in the national forest. An old photograph from the Monta-
na Historical Society captures an eerie resemblance to Dante’s pur-
ported lowest level of Hell, as the smelter’s smokestacks spew
smoke over hill and dale in such massive doses that nearby moun-
tains were more or less erased. This nonstop cloud of emissions
contained high levels of arsenic and other toxic metals.

The valley’s ranchers were furious. Roosevelt, having once been
a cattle rancher in the Dakotas, got it. He tried the diplomatic ap-
proach, inviting the company chieftains to the White House. But all
attempts at compromise were rebuffed. As a subsidiary of Standard
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Oil, Anaconda could count on Wall Street’s support. Roosevelt’s
attorney general laid out the difficulties: “The mouths of all the
experts would be closed because [Anaconda] and the Standard Oil
Company ultimately will reach them and control them.”3 Nonethe-
less, in one of the first environmental confrontations of industry by
government, Roosevelt initiated a lawsuit to force Anaconda to curb
its air emissions.

Fightin’ Teddy lost, and in a big way. Under the eventual settle-
ment agreement, industry was revealed in all its power. The govern-
ment not only had to drop its insistence on the company controlling
emissions but had to accept in its place Anaconda’s criterion for
action—emission controls would be employed only when the cap-
tured emissions could be sold for a profit.4

As it turned out, arsenic not only could be sold, but was soon a
big moneymaker. Market demand grew rapidly after it was discov-
ered that calcium arsenate could control that curse of cotton crops—
the infamous boll weevil. Another breakthrough was use of lead-
arsenic pesticides for controlling moth infestations in fruit orchards.
Moths are big fans of fruit orchards. Their specially adapted tongues
allow them to pierce into fruit and gorge on the juice. Spraying fruit
trees with a lead-arsenic pesticide was a highly effective deterrent,
and it soon came into wide use.

In 1919, a Boston health inspector discovered fruit flecked with
white spots. Laboratory tests determined that the spots were arsenic
compounds. Fruit with high levels of arsenic was soon seized by
health authorities in Boston, Los Angeles, and other cities. But it
was a futile gesture. All that federal regulators could do was to try to
persuade the chemical industry to stop producing this pesticide and
the powerful farm lobby to stop spraying it on food. This policy of
persuasion had virtually no effect. The use of arsenic pesticides
continued to grow.5

Other countries were not so lax in protecting the public. In Great
Britain, strict standards for arsenic in food had been in place since
the early twentieth century, when contaminated beer caused a severe
outbreak of arsenic poisoning. A Royal Commission, led by the
renowned physicist Lord Kelvin, found that arsenic could be reli-
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ably detected at very low levels. The commission recommended a
goal of no detectable arsenic in food—translating into an enforce-
able standard of one part per million. The premise underlying Lord
Kelvin’s recommendation has become known as the precautionary
principle. The commission explained, “in the absence of fuller
knowledge than is at present available . . . we are not prepared to
allow that it would be right to declare any quantity of arsenic, how-
ever small, as admissible in beer or in any food.”6 In other words,
better safe than sorry. Most of Europe adopted the Royal Commis-
sion’s arsenic standard as an upper limit for pesticide residue on
fruits and vegetables. In the United States, arsenic spraying contin-
ued unabated.

In 1925, after an English family was poisoned by arsenic, wide-
spread inspections of American imported fruit to Britain revealed
high levels of arsenic on apples. When British authorities threatened
to ban fruit imports from America, the U.S. Department of Agricul-
ture began inspecting apples destined for export. Any fruit exceed-
ing Europe’s tolerance standard was embargoed and sold domesti-
cally. The creation of this system was not announced to the
American public for fear of hurting domestic apple sales.

The Department of Agriculture was caught in a bind with a dou-
ble standard of allowing Americans to eat poisoned apples deemed
unsafe for Europeans. The U.S. Food and Drug Administration
(FDA) upped the ante when it began studying human tolerance lev-
els of pesticide residues. By feeding low levels of lead arsenate to
rats over a lifetime, the FDA sought a scientific basis for setting and
enforcing tolerances. This study came to the attention of Represen-
tative Clarence Cannon of Missouri, an apple grower who thought
residue regulation was “nonsense.” Cannon became chairman of the
subcommittee that funded the FDA. Congress soon acted by forbid-
ding the FDA to conduct research on the health effects of pesticides,
and while they were at it, cut fifty thousand dollars from the agen-
cy’s annual budget. This was a substantial sum at a time when the
government’s entire cancer research budget was $115,000 a year.

Cannon was not finished. If lead and arsenic were to be openly
allowed in food, they needed their own scientific validation. For
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this, he brought in Royd Sayers, who had led the investigation of
coal-mining diseases for the state of Pennsylvania and played a
major role in minimizing the dangers of coal mine dust. Also
brought on board was Felix Wormser, secretary of the Lead Indus-
tries Association. Wormser had used his control of industry research
funding to direct scientists away from the dangers of lead paint on
toys and cribs.

To bias the results in industry’s favor, former employees (as well
as any current workers) who displayed symptoms of pesticide poi-
soning were excluded from the study. Even then, adverse findings
could not be avoided. To solve this problem, they buried the infor-
mation deep in the report, in a section listing cases that didn’t “come
up to the study’s criteria.” The industry report, sent to the FDA in
June 1940, recommended more than a doubling of the arsenic toler-
ance, and a tripling of the lead tolerance. One of the report’s conclu-
sions even argued that combining arsenic with lead might make the
lead less poisonous. In August 1940, the arsenic and lead tolerances
were officially increased.

The lead-arsenic controversy is just one example of what hap-
pens when you have unfettered industry with no regulatory over-
sight. Over the next three decades, the American chemical industry
continued manufacturing new chemicals at a breakneck pace. By the
1970s, tens of thousands of chemicals were on the market, most of
which had not been studied for public health or environmental safe-
ty. The government’s limited budgets for studying the growing
problems of chemical pollution perpetuated an unfair playing field.
Chemical companies insisted they were the most qualified to study
any problems in their own labs, at their own pace. Research of this
kind, however, posed a huge risk—a chemical found to be highly
toxic or carcinogenic could trigger the demand for control. There-
fore, the first line of defense was simply not to investigate. The
industry maintained that chemicals were innocent until proven
guilty, therefore lack of knowledge justified lack of regulation.
When a study could not be avoided (as in the case of lead-arsenic
pesticides, leaded gasoline, and black lung disease), “friendly” re-
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searchers would slant experiments and cherry-pick data in order to
reassure the public that everything was under control.7

Chemical contamination continued unabated, but the problem
generally received little public attention outside of the affected com-
munities until 1962. That year, Rachel Carson’s blockbuster book
Silent Spring brought national attention to the environmental harm
caused by DDT and other pesticides that move up through the food
chain. The creation of the EPA brought toxic chemicals further into
the spotlight, and contamination events were increasingly gaining
national attention.

In 1975, factory workers at a Virginia chemical company, ironi-
cally called Life Sciences Products, came down with severe nervous
system disorders from the company’s product, a pesticide known as
Kepone. Twenty-nine factory workers were hospitalized, and the
Virginia governor shut down fishing on the James River due to
concerns about discharges from the factory. The event attracted na-
tional media attention, including an episode by Dan Rather on 60
Minutes. Although the factory operated for only sixteen months, the
event greatly increased public awareness about the potential dangers
of chemicals.8 Another high-profile contaminant, polychlorinated
biphenyls (PCBs for short), caused much longer lasting concerns.

PCBs had been in use since the late 1920s, but they weren’t on the
public’s radar until a Swedish research chemist stumbled onto them
by accident. In 1964, Dr. Soren Jensen was studying DDT levels in
human blood when a mysterious group of chemical compounds kept
showing up in his samples and interfering with his analyses. This
mystery chemical was turning up everywhere he looked—in fish,
sea birds, and human hair. He found it in a sample of his hair. He
tested his wife’s and children’s hair, and there it was. The highest
concentrations among his three children were in his nursing infant
daughter’s hair. As he kept sampling, it appeared that all of Sweden
and its adjacent seas had anywhere from trace amounts to much
higher concentrations of this chemical compound.9 But what was it?
And more importantly, was it dangerous?
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A good research chemist must be part detective, so Jensen began
to eliminate suspects. Although chemically similar to DDT, he
knew it wasn’t a pesticide because he found it in wildlife specimens
collected years before chlorine-based pesticides were in general use.
An important clue came as he began to study Sweden’s archive of
eagle feathers dating back to 1888. The mystery compound didn’t
show up until 1942, then soon began increasing. Jensen eventually
identified the chemical structure and became convinced that he was
dealing with chlorinated biphenyls, but he still didn’t have the faint-
est idea how they were being used or where they were coming from.
Finally, a German chemical manufacturer provided Jensen with a
sample of PCBs. It matched his chemical readings.10

In 1966, Jensen published an article in New Scientist where he
laid out his findings of PBC contamination in Sweden, London, and
Hamburg. He concluded that PCBs can “therefore be presumed to
be widespread throughout the world.”11 This got readers’ attention.
A key part of the problem is that PCBs bioaccumulate, working
their way up through the food chain. When they reach the top of the
food chain—humans, whales, polar bears, and dolphins—they are
more or less permanently stored at concentrated levels. Jensen’s
New Scientist article caused a stir, but the dangers were still un-
known.

The first well-publicized warning that PCBs are highly toxic
came just two years later, in 1968, when thirteen hundred people in
Japan were poisoned by rice-bran oil (yusho) that had become con-
taminated with PCBs. Symptoms included severe skin eruptions,
discoloration of the lips and nails, and swelling of the joints. Some
of the women were pregnant. Of the eleven babies born to these
mothers, two were stillborn. Follow-up studies found that the sur-
viving babies exhibited delayed growth, low IQs, and a generally
apathetic and dull demeanor. Studies conducted a decade later of
adult victims found that the rate of liver cancer was fifteen times
higher among the victims than in the normal population.12 This
tragedy changed the meaning of yusho in the Japanese lexicon.
What had been simply the name for rice-bran oil is now the word
memorializing this mass PCB poisoning—Yusho.13
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In 1968, Robert Risebrough of the University of California ex-
tended the concerns about PCBs to the United States, when he and
his colleagues reported a link between exposure of California’s per-
egrine falcons to PCBs and their failure to reproduce.14 In 1970, the
population in the state was listed at just five pairs (it’s since made a
remarkable recovery). By the early 1970s, it was well established
that PCBs had contaminated the United States, Canada, and Europe.
The Arctic and other very remote parts of the world were also
contaminated. Asia and Latin America hadn’t been systematically
studied but were assumed to be contaminated. On top of all this,
there was serious alarm about the persistence of these compounds.
As Jensen had discovered a few years earlier, the darn things just
didn’t break down.

But there was still the unanswered question—are PCBs danger-
ous at environmental levels? The Yusho poisoning in Japan seemed
to answer this question once and for all, but the problem was that
this was an industrial accident that had resulted in a large release of
PCBs directly into food. The more important question remained
unanswered—were they dangerous at levels showing up in people
and marine life worldwide? Scientists began studying this question,
but studies take time—especially longitudinal studies to determine
if something is carcinogenic. Nonetheless, the evidence continued
to grow.

In the 1970s, three seal species in the Baltic Sea were in decline
due to 80 percent of the females being infertile. Was this because of
DDT, PCBs, or both? Over time, studies examining damage to wild-
life determined that PCBs were the problem. In 1988, the journal
Environmental Pollution published an article revealing that marine
mammals at the top of the food chain (dolphins, porpoises, and
whales) all had levels of PCBs far exceeding their terrestrial
counterparts—and at seventeen times the level that required manu-
factured goods containing PCBs to be labeled and handled as toxic
waste. The article concluded that marine mammals are acutely sen-
sitive to PCB hormonal effects and may be threatened with extinc-
tion.15
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Evidence was also accumulating that PCBs could affect the un-
born child. A study of four-year-old children whose mothers’ diets
during their pregnancies had included significant amounts of fish
from Lake Michigan discovered all the children had low birth
weight and cognitive deficits. Over time, PCB contamination has
been linked to various human health issues, including liver disease,
immune system damage, endocrine system disruption, and learning
disabilities in children. PCBs are a proven carcinogen in test ani-
mals and considered a probable human carcinogen.16

In the midst of all these immense challenges to understand the
spread of PCB contamination and threats to humans and wildlife,
the task of assigning responsibility couldn’t have been easier. This
wasn’t one of those John Travolta, A Civil Action, legal conun-
drums.

Only one company made PCBs, and that company was Monsan-
to.

When Monsanto began manufacturing PCBs in 1935, it wasn’t
long before they knew they had a winner. With electricity coming
into widespread use during the first half of the twentieth century,
PCBs became one of the chemical heroes of the modern age. As
electrical wires were run across the country—lighting up towns and
cities, ramping up industrial production, and freeing Americans
from the never-ending labor of hauling water and chopping wood—
the benefits of this miraculous electricity came with the dangers of
fire. PCBs were simply made to order as the perfect insulator for
electrical transformers and capacitors, and for making fire-resistant
coatings on electrical wire and electronic components. A Monsanto
engineer called PCBs “as perfect as any industrial chemical can be.”

The possibilities seemed endless. It wasn’t long before PCBs
were being used as plasticizers in paints and cements, in pesticides
and oils, in clothing flame retardants, in caulking and sealants, in
adhesives and wood floor finishes, in waterproofing compounds, in
carbonless copy paper, in dishwasher detergent, and eventually even
in surgical implants. Monsanto had hit the jackpot. In addition to
their two production plants in the United States, they licensed PCB
plants in Austria, France, Great Britain, Italy, Japan, Spain, and
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what were then the Federal Republic of Germany and the USSR.
Production quotas soared, and money kept rolling in.

From a legal standpoint, there were two questions: In the early
years, did Monsanto know about the environmental contamination,
and did they know PCBs were dangerous? The answer to the first
question (except for the immediate vicinity around their plants) is
probably no. The answer to the second question is yes.

The toxicity associated with PCBs was recognized very early. In
1937, the Harvard School of Public Health hosted a meeting on the
health effects of PCBs after three workers exposed to PCBs at Ha-
lowax Corporation had died and autopsies of two revealed severe
liver damage. Chloracne (acne-like skin eruptions) also was preva-
lent among the workers, with some in “very bad condition.” Repre-
sentatives from Monsanto and several other chemical companies
attended. The Harvard University researcher reported that his test
rats exposed to PCB vapors similar to the workers’ conditions also
had suffered severe liver damage. The meeting’s notes recorded that
PCBs are “capable of doing harm in very low concentrations” and
are probably the most dangerous of the chlorinated hydrocarbons.
The meeting concluded by the Halowax president stressing the “ne-
cessity of not creating mob hysteria on the part of workmen in the
plants.”17 The results were published but did not gain much atten-
tion.

In 1966, Soren Jensen’s report suddenly catapulted PCBs from a
problem within Monsanto plants to the global environment. It
wasn’t long before the lawsuits were flying, and Monsanto was
court-ordered to turn over pertinent internal documents held by a
law firm representing the company.18 What these documents make
clear is that the company’s executives cared about two things: dodg-
ing lawsuits and protecting profits. Nowhere in all this evidence was
there an indication that Monsanto executives felt the least concern,
or remorse, for how their products had contaminated most of the
planet, and the consequences thereof. Nowhere was there a hint of
restricting or shutting down production.

PCB production in the United States continued to grow, peaking
in 1970, at eighty-five million pounds.19 As the facts came out in
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court, it became obvious that Monsanto had concealed, misrepre-
sented, downplayed, and manipulated evidence of toxicity and envi-
ronmental harm in order to protect profits. A company document
from 1970 basically says it all: “We can’t afford to lose one dollar
of business. Our attitude in discussing this subject with our custom-
er will be the deciding factor in our success or failure in retaining all
our present business. Good luck.”20

The legacy of PCBs continues to this day. They remain the lead-
ing cause of impairment of lakes and reservoirs in five states.21

PCBs continue to be linked to the decline of marine species such as
killer whales.22 They’re also a recalcitrant contaminant at many
Superfund sites. The most infamous is a two-hundred-mile stretch
of the Hudson River, where two General Electric (GE) capacitor
manufacturing plants discharged about 1.3 million pounds of PCBs
over a thirty-year period. The PCBs mixed with sediments on the
river bottom and collected in fish tissue, prompting health adviso-
ries and devastating a commercial fishing industry that had existed
for more than a century. After battling the EPA for two decades, GE
finally agreed to a massive dredging project to remediate PCB-
contaminated sediment “hot spots” along a forty-mile stretch of the
Upper Hudson. The battles continue over how much dredging is
enough.23

All this leads us to one final question. Was Monsanto some kind
of outlier? Did it do anything many other chemical companies
wouldn’t do to protect their products and profits? The answer is a
simple, and alarming, no.

THE TOXIC SUBSTANCES CONTROL ACT

The 1976 TSCA was intended to be one of the nation’s foundational
environmental laws. Most people have never heard of it. When the
EPA began implementing the TSCA, there were around sixty-two
thousand chemicals (called “existing chemicals” in the law). Since
then, about six hundred “new chemicals” have been added each
year.24 These numbers don’t include drugs, cosmetics, food addi-
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tives, and pesticides—the first three of which are regulated by the
FDA. The EPA shares responsibility with the FDA for regulating
pesticides. (We focus on chemicals under the TSCA but note that
regulating pesticides is also one of the EPA’s most challenging and
controversial tasks.)

The TSCA gave the EPA the authority to regulate toxic chemi-
cals (and ban the really bad ones) but made it almost impossible for
them to actually do so. For starters, the TSCA allowed all sixty-two
thousand existing chemicals to be grandfathered in as “safe.” Sec-
ond, if the EPA later discovered that one of these chemicals posed
an “unreasonable risk” to human health or the environment, the
burden of proof was on the EPA.25

Twenty years after the act had been passed, the EPA started a
voluntary program to try to get chemical companies on board.
Under this program, companies were asked to “sponsor” chemicals
produced or imported in amounts exceeding a million pounds a
year. The thinking was that chemicals in greatest use potentially
posed the greatest risk. In other words, if one of them was a prob-
lem, then it was going to be a big problem. “Sponsor” was a very
elastic term, meaning anything from conducting additional testing to
just providing data from existing company files. This effort had
some marginal success, with companies sponsoring more than twen-
ty-two hundred chemicals, but it generated only very basic screen-
ing-level data for the EPA.26 The program became largely a public
relations opportunity for chemical companies to show they were on
board with the EPA.

By the time of the TSCA reforms in 2016 (forty years after
passage of the act), the EPA had banned uses of only five of the
sixty-two thousand “existing chemicals” under the act—PCBs,
asbestos, dioxin, chromium-6, and fully halogenated chlorofluoroal-
kanes. PCBs were probably the biggest driver behind the original
TSCA being passed. They were also banned as part of the act,
making PCBs the only contaminant ever directly banned by Con-
gress. The growing recognition of stratospheric ozone depletion also
had been among the driving forces for passing the TSCA. To protect
the ozone layer, the EPA banned the use of fully halogenated
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chlorofluoroalkanes (a group of compounds that includes CFCs) in
most aerosol spray containers in 1978. A decade later, further regu-
lations on air conditioners and other CFC uses were imposed
through the Montreal Protocol. The other three chemicals (asbestos,
dioxin, and chromium-6) were also slam-dunks for regulation.

Asbestos started out like PCBs—you just couldn’t say enough
good about it. Considered a “miracle mineral” due to its strength,
durability, and resistance to heat, fire, and electricity, asbestos was
widely used in building materials and fireproofing in schools and
homes. Today, asbestos is a known human carcinogen linked to
lung cancer and mesothelioma. It also causes asbestosis, an emphy-
sema-like lung disease that is disabling and often fatal. Lung cancer
has many causes, but most cases of mesothelioma can be linked to
exposure to asbestos by workers, those living near asbestos facto-
ries, or even family members exposed to workers coming home with
dust on their clothes. Mesothelioma typically takes several decades
to develop after exposure, which explains all those law firms run-
ning television commercials to seek victims for lawsuits. Asbestos
is probably the most litigated environmental health concern known
to man. Trump, the owner of buildings with asbestos, claims that
asbestos is “100 percent safe, once applied” and that “the movement
against asbestos was led by the mob, because it was often mob-
related companies that would do the asbestos removal.”27

Dioxins are highly toxic and can cause cancer, reproductive and
developmental problems, damage to the immune system, and hor-
mone interference.28 Chemically similar to PCBs, dioxins are per-
sistent and accumulate in the food chain, mainly via the fatty tissue
of animals. This class of chemicals was frequently highlighted in the
media as “the most toxic man-made chemical.” Unlike PCBs and
asbestos, dioxins were never intentionally produced as marketable
products, but rather arise as unwanted byproducts. Dioxins were
brought to national attention by an environmental disaster in Times
Beach, Missouri. The “beach” in the town’s name derived from its
idyllic location along the Meramec River—a feature that contrib-
uted to its downfall. In 1971, a local contractor sprayed a horse
riding arena for dust control with waste oil contaminated with diox-
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in. Within a week, “bushel baskets” of birds were found dead and
seventy-five horses died or had to be euthanized. The same contrac-
tor sprayed the town’s unpaved roads with the contaminated oil to
suppress dust. Nobody was paying attention.29

A little over a decade later, Times Beach landed on a list of one
hundred sites possibly contaminated by dioxin. On December 3,
1982, EPA technicians collected soil samples from the town. Two
days later, flooding forced most of the two thousand residents of
Times Beach to evacuate. When the sampling results came back just
before Christmas, dioxin levels were found to be one hundred times
higher than the level regarded as safe for human exposure. Resi-
dents were in shock. Their homes had just been ravaged by flood-
ing, and now they were told that their town was contaminated with a
toxic chemical. The flooding may have washed some of the pollu-
tant away, but also dispersed it into the flooded homes. The story
was widely covered in the media, as day after day, technicians in
“moon suits” showed up collecting samples. The government even-
tually purchased and subsequently demolished the entire town. In
hindsight, many view the destruction of the town as an overreaction.
Nevertheless, the contamination incident was blockbuster news at
the time and illustrates the challenges in dealing in real-time with a
controversial contaminant for which little is known about its ef-
fects.30

Dioxin was also a component of Agent Orange—a blend of “tac-
tical herbicides” the U.S. military sprayed in Vietnam to destroy
crops and remove dense tropical foliage that provided enemy cover.
After years of controversy, the U.S. government now provides dis-
ability compensation for veterans with diseases associated with ex-
posure to Agent Orange. There’s no compensation for the Vietna-
mese who were exposed.

Chromium-6 is best known thanks to Julia Roberts’s role as Erin
Brockovich in her Oscar-winning portrayal of the David vs. Goliath
victory over Pacific Gas & Electric. Chromium is used for a variety
of purposes, including metal plating, paint, and corrosion inhibition
in cooling towers. What complicates matters considerably is that
there are two types of chromium—chromium-3 (which is good) and
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chromium-6 (which is bad). Chromium-6 is toxic and is a well-
documented carcinogen, particularly when inhaled. Under the
TSCA, restrictions on the use of chromium-6 center on commercial
cooling systems and towers. Separately, debates continue over its
regulation in drinking water.

“New” chemicals that came online after the TSCA was passed
received more individual attention—but more is a relative term
here, as opposed to basically none for all sixty-two thousand “exist-
ing chemicals.” The way the law was framed hindered much in the
way of regulation. First, the bar for establishing “unreasonable risk”
was set very high. And second, the EPA had only ninety days to
decide if it was going to investigate a certain chemical. The agency
rarely had the toxicity data it needed because chemical companies
weren’t required to conduct toxicity testing unless a chemical was
produced in very large quantities. This made for a classic chicken-
and-egg predicament. The EPA needed evidence that a chemical
posed a risk before it could require testing, and it wasn’t going to
get that evidence without testing. With its hands basically tied by
the sheer number of chemicals that needed to be tested, the EPA
relied on computer models and analogies to similar chemicals for
assessing risk for the vast majority of these chemicals.

A major setback to the EPA’s authority came in 1991, when a
judge struck down the agency’s gradual phase out of asbestos. The
reasoning behind this decision was that the EPA had not considered
all the alternative approaches that might be “less economically bur-
densome” to industry. This set up a nearly impossible task. The
court upheld bans already in place for uses such as building materi-
als, but overruled bans not yet in effect, such as brake drum linings.
The EPA had invested millions of dollars and countless work hours
into this effort. Nearly one hundred thousand pages of documents
demonstrating the dangers had been compiled. Asbestos became the
poster child of why congressional overhaul of the TSCA was ur-
gently needed.31

By the 2000s, with no overhaul in sight, a patchwork of state regula-
tions was of growing concern to chemical companies. Driven in
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large part by concerns about children, pregnant women, and other
vulnerable populations, states were taking matters into their own
hands and regulating chemicals with their own set of standards.
Researchers were raising serious health questions about the safety
of a range of chemicals, including flame retardants in furniture and
bisphenols and phthalates in plastic water bottles and children’s
toys. Companies like Walmart were notifying suppliers that they
would no longer purchase products that contained chemicals that
were considered unsafe. Instead of “one size fits all,” these efforts
by states and retailers began to create a massive headache for chem-
ical companies. The time was finally ripe for change when Obama
took office and appointed Lisa Jackson, a chemical engineer, as
EPA administrator.

After eight years of weak environmental enforcement under
Bush, Jackson inherited a staff problem similar to what Ruckelshaus
dealt with after Anne Gorsuch left. “Oftentimes we’re in a meet-
ing,” Jackson explained, “and somebody starts telling me, ‘Well, we
already know what this official—usually a local official—really
wants.’ I tell them I don’t want to know that. I want to know what
the science says.”32 Jackson set a brisk pace away from the policies
of the Bush era.

When Republicans took control of the House in 2010, the GOP
chairman of the House Energy and Commerce Committee promised
that he was going to bring Jackson in on such a frequent basis that
she was going to need her own parking spot at the Capitol. Testify-
ing dozens of times before hostile House committees, she was sub-
jected to harsh questioning that verged on disrespectful. One coal
industry official attacked her for waging a “regulatory jihad.”33

Environmentalists praised her as fantastic and gutsy. She was
given the nom de guerre of eco-warrior, which was literally true as
her signing the endangerment finding helped start the Obama ad-
ministration’s so-called war on coal.34 Under Jackson, the EPA
pressed for limits on greenhouse gas emissions from vehicles and
power plants, established the first standards for emission of mercury
and other air toxics from power plants, finalized a rule reducing
industrial pollution that crosses state borders, revoked a permit for
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the nation’s largest mountaintop removal coal mine, and worked to
overturn the infamous Bush “fill rule” that allowed mining compa-
nies to bury streams and lakes under mining rubble. This is only a
partial list. Yet with all Jackson’s work on climate and clean energy,
the issue closest to her heart was reforming the TSCA.35

Lisa Jackson grew up in the Ninth Ward of New Orleans, near
the toxic corridor known as “Cancer Alley.” Thus, her commitment
came from personal experience. With a master’s degree in chemical
engineering from Princeton, she attended college around the time
the Love Canal debacle was unfolding. To Jackson’s mind, this
environmental catastrophe reinforced the need to protect vulnerable
communities that lack political clout. There are a lot of them. In the
United States, nearly three-fourths of Hispanics live in communities
that fail to meet clean air standards, African Americans are more
than twice as likely as whites to die from asthma, and Native
Americans lack clean water at almost ten times the national rate. 36

Jackson’s motivation for reforming the TSCA came from getting
out and talking to people. As she explained, “It came from trying to
put my fingers on the pulse of what the average American cares
about. I think there’s huge grassroots concern and not just amongst
environmentalists on this issue. I’ve talked to nurses, I’ve talked to
religious leaders, I’ve talked to mother’s groups, autism groups, you
just name it, and everyone’s worried about the same set of issues.”37

Jackson envisioned, and worked toward, a reformed TSCA that
would require manufacturers to supply enough information to con-
clude that new and existing chemicals don’t endanger public health
or the environment.

It was not to be. Jackson resigned at the end of Obama’s first
term. Four years of malicious slander (and outright lies) against
herself and the agency she served had certainly taken a toll, but
nonetheless she had remained resolute to the principles of her job.
Perhaps the straw that broke was a new tactic to get rid of her—the
same one that was later perfected to bring down Hillary Clinton.
Republicans in Congress had convinced the EPA’s inspector gener-
al to open an investigation into Jackson’s use of a secondary email
account to conduct business inside the agency. Jackson explained
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she used the second account for everyday expediency because her
public email address was widely known.38

Gina McCarthy, who succeeded Jackson as EPA administrator,
continued working toward TSCA reform. During McCarthy’s term,
a chemical spill in West Virginia brought additional attention to the
issue of chemical safety.

The first calls to the West Virginia Department of Environmental
Protection started coming in around 8:15 in the morning. People
were calling from Charleston (the state capital), reporting a licorice-
like smell near the Elk River. Licorice? Yes, callers explained, a
sort of sickening sweet smell.39 It was January 9, 2014—the dead of
winter in this mountain state. People were dashing from cars to
buildings, not strolling along the river, so the smell must be strong.
The Elk River is a tributary of the Kanawha River, known as Chem-
ical Valley because of all the chemical processing and production
plants lining the river valley. People here are used to all kinds of
smells that would make many visitors gag, because the olfactory
sense becomes dulled with constant exposure. State officials hit the
road.

They went to where the complaints began and soon found the
problem. About a mile above the main water intake for West Vir-
ginia American Water, the largest water utility in the state, were
fourteen aging storage tanks owned by Freedom Industries, a pro-
ducer of specialty chemicals. A large pool of clear liquid was soak-
ing into the ground by the river, fed by a four-foot wide stream
coming from a break in a concrete containment block. They traced
the source back to two small holes in the floor of one of the tanks.
There were no cleanup or serious containment measures underway.
Instead, someone had stuck a cinder block and a fifty-pound bag of
safety absorbent powder in front of the holes to try to stop the leak.
“A Band-Aid approach,” noted a state inspector. From the size of
the roughly four-hundred-square-foot pool, it was clear this hadn’t
just happened.40

West Virginia American Water was aware of the chemical spill
by noon but assumed that they could filter it. By four o’clock, their
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carbon filtration system could no longer handle the large amount of
contamination in the water, and the chemical began getting into the
water supply. By six in the evening, alerts went out to the utility’s
three hundred thousand customers (the entire Charleston metropoli-
tan area and parts of nine counties) to stop using tap water for
drinking, bathing, or cooking. Don’t use it for anything, except
flushing toilets.41

It was too late. The phone at West Virginia’s poison control
center was ringing nonstop with callers reporting a range of symp-
toms, including nausea and rashes. People were arriving at emer-
gency rooms with symptoms of vomiting, trouble breathing, severe
eye irritation, and skin blistering. A few had to be admitted.

Governor Earl Ray Tomblin declared a state of emergency and
called in the West Virginia National Guard. President Obama de-
clared a federal state of emergency. Tanker trucks with potable
water began heading to affected areas. The Department of Home-
land Security sent sixteen tractor trailers of bottled water to distribu-
tion centers in the Charleston metropolitan area.

For the next five days, the state’s capital city almost came to a
standstill. Businesses and schools were closed. Hospitals were tak-
ing emergency measures to conserve water. The university canceled
classes. County offices were shuttered. More than three hundred
people required medical treatment.42 No one died, but at the same
time, no one knew if there were long-term health effects. After five
days, the ban began to be lifted, but the problem continued for
weeks. Long after the city’s drinking water had returned to “safe”
levels, people could still smell and taste the toxic chemical in the
water.

In December 2014, a federal grand jury indicted the four owners
of Freedom Industries. According to the indictment, they spent
money only to increase business and failed to make repairs, up-
grades, and improvements necessary for environmental compliance
and safety. They also had failed to develop a containment plan,
should a tank leak.43 In August 2015, the former president and co-
owner of the company, Gary Southern, pled guilty to three charges.
He faced up to three years in prison and a fine up to three hundred
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thousand dollars. Six months later, he was sentenced to one month
in prison and a fine of twenty thousand dollars—a hand slap com-
pared to his considerable wealth and the financial losses to the
area.44

The Charleston spill had one notable feature that helped save the
day. The contamination was discovered from the chemical odor—a
leak of an odorless chemical would not have been detected so quick-
ly. The chemical, 4-methylcyclohexane methanol (MCHM for
short), was a relatively unknown chemical used for washing impur-
ities off coal. Lack of knowledge about its properties severely ham-
pered the emergency response. How concerned should people be?
What are safe exposure levels? What are the long-term conse-
quences of exposure? A second chemical, a mixture of polyglycol
ethers, was also present but not reported by Freedom Industries until
twelve days after the leak discovery.45

THE TSCA REFORMS

After years of debate and inaction, on June 22, 2016, President
Obama signed the TSCA reforms—The Frank R. Lautenberg
Chemical Safety for the 21st Century Act, to be precise—named for
a former U.S. Senator from New Jersey who originally sponsored
the act. Having gone through the Charleston spill (and contamina-
tion at Parkersburg—see next chapter), both Senators and all three
Representatives from West Virginia voted in favor of the bill.

The revised TSCA strives to address the biggest problems with
the original law, giving the EPA enhanced authority to require test-
ing of both new and existing chemicals. Under the new strictures, a
safety finding for a new chemical is required before it can enter the
market. For chemicals already on the market, the EPA must estab-
lish a risk-based process to determine “high-priority” chemicals,
and then complete a risk evaluation to determine their safety. The
question of whether to regulate a chemical is evaluated against a
purely health-based safety standard, thereby preventing a repeat of
the cost to industry problems with asbestos. The EPA must consider
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vulnerable populations, such as children and pregnant women, in
their assessment. Additional consumer information about chemicals
is also made available by limiting a company’s ability to claim
information as confidential.

These are some of the major features of the reformed TSCA.
After four decades, and at time of unprecedented political polariza-
tion, a Congressional majority agreed to a major overhaul of chemi-
cal regulations. Each side got something they wanted. The chemical
industry got preemption from most new state regulations, and envi-
ronmentalists got assurances that new chemicals would be evaluated
on health and safety risks alone, not financial considerations. It all
looked good, sounded good, and was good, but there was a catch—
implementing the TSCA reforms was up to the Trump administra-
tion.

At the end of November 2016, a few weeks after Trump’s elec-
tion, nine senators wrote a letter to the presidential transition team
urging the new administration to “maintain momentum” in imple-
menting the TSCA reform. Among the nine were environmentally
oriented Senators Tom Udall (D-NM) and Tom Carper (D-DE), but
also three Republicans normally antagonistic to the EPA, including
James Inhofe (R-OK), who had once compared the EPA to Nazi
Germany’s Gestapo.46 It appeared that the reforms still had a bipar-
tisan push behind them.

The goodwill continued during the first six months of the Trump
administration. With the addition of more staff, the EPA was steadi-
ly reducing the backlog in new chemical reviews that had resulted
from the law’s new requirements. The review process was clearly
more rigorous. Of 373 new chemicals reviewed, only eighty-one (22
percent) were given the green light to commercialize without certain
restrictions—such as additional testing, bans on water discharge, or
mandated use of personal protection equipment when handling the
chemical. None were banned. According to Richard Denison, lead
scientist at the Environmental Defense Fund, “If you look at those
statistics—22 percent go onto the market [unrestricted]—that’s 1
out of every 5, and it used to be the inverse of that. That’s a pretty
dramatic change.”47 Prior to this, the approval process for new
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chemicals was so lax that companies used to submit chemicals they
didn’t even plan to bring to market, Denison added.48

The honeymoon was short-lived. In August 2017, the EPA re-
leased its guidance document on how it would implement the TSCA
reforms. The guidelines had been largely written by Nancy Beck
who had come to the EPA from the American Chemical Council,
the chemical industry’s main trade association. With Pruitt’s sup-
port, Beck took over writing the agency rules, pushing through in-
dustry-friendly changes.49

The Environmental Defense Fund, the primary environmental
group promoting the TSCA reforms, protested that the EPA had
watered down the intent of the reforms. A major concern was that
the EPA was moving away from requirements that the agency con-
sider all “intended, known or reasonably foreseen” uses. “Chemical
manufacturers may produce a substance for a specific use,” said
Denison, “but once it’s put on the market, it can end up being used
in a wide variety of ways.”50 Under Beck’s rules, uses beyond those
identified by the manufacturer could be addressed later through a
separate, less rigorous, process. The fewer uses examined, the faster
the review, and the greater the possibility that EPA staff would
conclude the chemical is safe.

In addition to reviews of new chemicals, the EPA’s other task
was to replace the ad hoc (and ineffective) program of chemical
reviews for existing chemicals with a mandated schedule to priori-
tize and evaluate existing chemicals. By now, the EPA’s TSCA
inventory listed over eighty-six thousand chemicals, although only
about half of these were still on the market and about eighty-seven
hundred of these had “meaningful production volumes,” according
to the American Chemistry Council.51 Any way you look at it, this
was still a large number.

Recognizing that it would take time to get started, Congress
specifically called for faster action on three chemicals: TCE (a com-
monly used solvent) and two chemicals used in paint removers
(NMP and methylene chloride). Among other health concerns, TCE
is a known human carcinogen and NMP (widely used for graffiti
removal) has been found to hinder fetal development and can cause
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miscarriage and stillbirth. Methylene chloride, however, stands out
among the three.

Methylene chloride is widely used as an industrial solvent and as
a paint stripper. Contained in numerous products sold in home im-
provement stores, the chemical has been linked to several kinds of
cancer, as well as harming organs such as the lungs and kidneys.
What drew particular attention, however, was its link to dozens of
deaths nationwide, including twelve people between 2000 and 2011
who specialized in refinishing bathtubs.52 Methylene chloride can
quickly overwhelm workers and consumers, even when wearing
masks or respirators, resulting in rapid asphyxiation and heart at-
tacks. There is no way to significantly reduce exposure to methylene
chloride when it is being used to strip paint, especially in a non-
industrial setting, such as homes. It takes a lot to do the job com-
pletely, and it is so volatile that it is difficult not to inhale some
unless you’re wearing a commercial full-face respirator—something
do-it-yourselfers are unlikely to do. “Methylene chloride is arguably
the most dangerous of all the solvents sold at Home Depot,” said Dr.
Josh Bloom, senior director of chemical and pharmaceutical sci-
ences at the American Council on Science and Health (a conserva-
tive nonprofit that normally argues in favor of chemicals). “Chem-
ists use it all of the time, but we do so in fume hoods.”53

In January 2017, as one of the last actions taken by the EPA
during the Obama administration, the agency proposed banning
methylene chloride (and NMP) in paint strippers.54 This was the
first proposed ban by the EPA on uses of existing chemicals since
its largely failed attempt to ban most uses of asbestos almost three
decades earlier. “For the first time in a generation, we are able to
restrict chemicals already in commerce that pose risks to public
health and the environment,” declared Jim Jones, assistant adminis-
trator of the EPA’s Office of Chemical Safety and Pollution Preven-
tion.55 But the momentum was short-lived. In December 2017,
Trump’s EPA announced that the proposed ban was indefinitely
postponed.56

The solvents industry agreed that methylene chloride is unsafe
for bathtub and similar work but argued that the EPA action over-
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stated the risks and would leave people without a good paint strip-
ping alternative. The industry wanted a warning label instead of a
ban. But how many people actually take the time to read warning
labels, and then follow them? Nothing works better than methylene
chloride at removing paint, but safer chemicals exist. And others
can be developed. The European Union banned use of methylene
chloride in paint strippers in 2010.

While the EPA was procrastinating, at least two more people
died from exposure to methylene chloride. Drew Wynne, at thirty-
one years old, was resurfacing the floor of a walk-in refrigerator at
his cold brew coffee company in Charleston, South Carolina. Kevin
Hartley, twenty-one years old, was a trained contractor who was
refinishing a bathtub. Both men were wearing respirators. In May
2018, a meeting with family members was arranged after Rep.
Frank Pallone (D-NJ), the top Democrat on the House Energy and
Commerce Committee, asked Pruitt if he had anything to say to
their families.

“I wanted to use Kevin’s story to try to save more lives,” said his
mother, Wendy Hartley. Hartley, along with Cindy Wynne and her
son Brian, met with Pruitt and several of his aides at EPA headquar-
ters. The families brought photographs of the two men and ex-
plained what had happened. Pruitt “was very attentive to us,” Cindy
Wynne said immediately afterwards. “He was somewhat surprised
when we showed him the cans from Lowe’s,” where her son had
purchased the paint stripper. According to the families, Pruitt agreed
that methylene chloride was a problem, but when pressed on wheth-
er he would finalize the ban, he did not make a commitment. Two
days later, the EPA announced that it would finalize a methylene
chloride rule but revealed few details and offered no timeline. 57

Meanwhile, commercial outfits were under pressure from consu-
mer advocacy groups to remove the products from their shelves. In
May 2018, the same month that the family members were meeting
with Pruitt, Lowe’s announced that it would stop selling products
containing methylene chloride—some nineteen products in all.
Lowe’s decision came after more than two hundred thousand consu-
mers nationwide signed petitions urging the company to act. Sher-
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win-Williams, Home Depot, Walmart, and other retailers soon
agreed to phase out the product.58 The EPA continued to drag its
feet until March 2019, when the agency finally announced that it
would ban methylene chloride in consumer products (commercial
operators could continue using the product as long as they under-
went training).59

The concept behind the TSCA reforms was to move closer to-
ward the precautionary principle in evaluating chemicals with a
presumption of risk unless data prove otherwise. Methylene chlo-
ride was the first existing chemical to be evaluated under the TSCA
reforms. The result is far from reassuring.60
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THE FOREVER CHEMICALS

The reason that everybody likes planning is that nobody has to
do anything.
—California Governor Jerry Brown

Chemistry has brought about amazing advances in consumer prod-
ucts. We cook in nonstick Teflon pans that all but clean themselves.
We wear outdoor clothing that is waterproof, windproof, and
breathable all at the same time. We buy carpets and furniture that
are protected against stains. If our two-year-old spills her drink on
the new couch, we just wipe it away—no fuss, no mess. It’s “care-
free living, built right in,” boasts 3M, the manufacturer of Scotch-
gard. It all seems to be too good to be true. And it is.

The downside to these miracle products arises because they all
have in common a class of chemicals known as PFAS (short for
per- and polyfluoroalkyl substances). Just about everything that is
nonstick, water-repellent, or stain-resistant—cookware, clothing,
carpets and furniture, greaseproof fast-food wrappers, microwave
popcorn bags, even foams for fighting oil-based fires—are all
brought to us compliments of PFAS. Over the past two decades,
PFAS have gone from virtually no recognition outside the chemical
world to a household name for those who live near manufacturing
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facilities that use PFAS, on or next to military bases, or near civilian
firefighter training sites.

The problems of PFAS arise from their chemical structure—a
daisy chain of carbon atoms with carbon-fluorine (C-F) bonds, the
strongest chemical bond in nature. The C-F bond is what makes
PFAS so useful, but at the same time so long-lasting that they’re
known as “forever chemicals.” Not a good thing for a bad chemical.

Of the more than four thousand PFAS, two have attracted the
most attention—PFOA and PFOS (the “O” in the acronym helps
distinguish these two chemicals from PFAS as a chemical group in
the following discussion). PFOA was the first to gain national atten-
tion as a result of its use in the manufacture of Teflon, a product
sometimes called “the most slippery substance on Earth.”1 DuPont,
the manufacturer of Teflon, would prove just as slippery in defend-
ing PFOA.

PFAS are being found worldwide in the environment, wildlife,
and people (almost every American has PFAS in their blood), but
the public wake up to the dangers of PFOA came about because of
the misfortunes of Wilbur Tennant, a cattle farmer in Parkersburg,
West Virginia, where DuPont operated the world’s first Teflon man-
ufacturing plant. After the company bought land adjacent to Ten-
nant’s farm for a “non-hazardous” landfill, a creek that ran through
the landfill into his pasture began to turn frothy and green colored.
Tennant’s cows became sickly. Within a few years, hundreds died,
some succumbing to gruesome deaths.2

Tennant sought help locally but was spurned wherever he turned.
Parkersburg was a company town—virtually everyone was con-
nected one way or another to DuPont. Eventually, Robert Bilott, a
corporate defense attorney in Cincinnati, took on the case as a favor
to his grandmother who lived in the area. In preparing for the trial,
Bilott came upon a letter sent to the U.S. Environmental Protection
Agency (EPA) mentioning PFOA as a key chemical in the manufac-
ture of Teflon. PFOA was not on any list of regulated substances,
but Bilott’s curiosity was aroused.

Through a court order, Bilott forced DuPont to share all docu-
mentation related to PFOA. Dozens of boxes containing thousands
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of unorganized documents arrived at his office, including private
internal correspondence, medical and health reports, and confiden-
tial studies conducted by DuPont scientists. As he read through the
documents, Bilott realized that he had a gold mine of incriminating
material. “It was one of those things where you can’t believe you’re
reading what you’re reading,” Bilott recalled. “It was the kind of
stuff you always heard about happening, but you never thought
you’d see written down.”3

DuPont had conducted secret medical studies on the chemical for
more than four decades. By the 1990s, DuPont knew that PFOA
caused testicular, pancreatic, and liver cancer in lab animals, and
possibly humans. In violation of the Toxic Substances Control Act,
the company did not inform the EPA of these findings. Beginning in
1984, DuPont also had found the chemical in the tap water of near-
by communities but failed to inform any water supplier for seven-
teen years.4

In 2001, Bilott initiated a class action suit on behalf of about
seventy thousand people who had been drinking water from six
public water districts and hundreds of private wells contaminated
with PFOA. But he faced a legal dilemma—how could he argue that
seventy thousand people had been poisoned by PFOA when the
chemical wasn’t on any federal or state list of contaminants? To get
around this impediment, Bilott filed a medical monitoring claim that
worked as follows: DuPont agreed to fund an independent panel of
scientists to determine whether there was a “probable link” between
PFOA and any diseases. If such links were found, DuPont would
pay for medical monitoring requested by the exposed residents. Any
of the class members who developed one of the linked diseases
would be entitled to sue for personal injury. The catch was they
couldn’t do so until the study results were released.

As part of the settlement, DuPont paid seventy million dollars in
damages upfront. Members of the class action suit voted to make
each person’s upfront cash award contingent on a medical examina-
tion and blood sample. Within months, nearly seventy thousand
people were trading a sample of their blood for a check for four
hundred dollars. DuPont also had agreed to fund the research with-
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out limitation. With comprehensive individual data on a large popu-
lation and unlimited financial resources to carry out the study, the
team of scientists had hit an epidemiological jackpot.

In 2011, after seven years and thirty-five million dollars spent,
the scientific panel began to release its findings. They concluded
that there was a “probable link” between PFOA and six health prob-
lems: kidney cancer, testicular cancer, thyroid disease, high choles-
terol, pregnancy-induced hypertension, and ulcerative colitis. After
the science panel released its findings, plaintiffs with these health
problems filed personal injury lawsuits against DuPont. After a few
bellwether cases resulted in large settlements, DuPont and its spin-
off company, Chemours, settled with 3,550 plaintiffs for $671 mil-
lion.5 Subsequent studies by others have since suggested links to
other health problems, including obesity, decreased fertility, devel-
opmental delays in fetuses and children, immune suppression, endo-
crine disruption, and reduced effectiveness of children’s vaccines—
but these were not part of the settlement agreement.

In 2005, DuPont reached a $16.5 million settlement with the
EPA for its decades-long cover up of PFOA. This was the largest
civil administrative penalty the EPA had obtained in its history but
represented less than 2 percent of Dupont’s profits from using
PFOA for just that year.6 In 2006, the EPA helped broker a deal
with DuPont and seven other companies to phase out production of
PFOA by 2015. But the environmental and health impacts of PFOA
and other forever chemicals are far from over.

Parkersburg, West Virginia, is not alone. Other towns near com-
panies using PFAS have been forced to shut down their water sup-
plies or install expensive water treatment. Among these are Decatur,
Alabama; Hoosick Falls and Petersburgh, New York; North Ben-
nington, Vermont; Merrimack, New Hampshire; and Parchment,
Michigan. Wolverine, the maker of popular footwear brands like
Hush Puppies, used 3M’s Scotchgard in waterproofing its shoes.
The wastes were dumped at numerous, and largely undocumented,
sites around the company’s home town of Rockford, Michigan.
When PFAS began showing up in private wells, no one knew where
these chemicals would show up next.7 In another case, 3M settled
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with the state of Minnesota for $850 million to address PFAS con-
tamination—the largest environmental lawsuit in the state’s histo-
ry.8

The most prevalent contamination problems have come from
firefighting foams that have been used at military and municipal fire
training areas for decades. These foams work spectacularly well at
quenching an oil fire by blanketing the fuel, cooling the surface, and
suppressing release of flammable vapors to prevent re-ignition. The
quick-acting firefighting foams save lives, including those of fire-
fighters. However, for years, the standard practice was to drain the
PFAS waste from firefighting exercises into unlined pits. Conse-
quently, groundwater near virtually every military air base in the
country is contaminated by PFAS.

By 2017, the Department of Defense had identified 401 military
installations with known (or suspected) releases of PFOS or PFOA.
Studies by the Pentagon found PFAS contamination in drinking
water or groundwater in at least 126 locations, including systems
that supply water to tens of thousands of people on the bases and in
nearby neighborhoods. The military has been proactive in providing
temporary alternative drinking water supplies and installing treat-
ment for many of these contaminated systems, along with many
private wells. However, with billions of dollars at stake—and remi-
niscent of the debates over perchlorate—the Pentagon has pressured
the EPA to weaken standards for groundwater cleanup.9

Addressing the overall PFAS problem has been fraught with
difficulties. It’s in groundwater, surface water, drinking water, food,
consumer products, effluent from wastewater treatment plants, land-
fills, biosolids used for fertilizer and soil amendment, fish, and wild-
life. Despite studying PFOA and PFOS for two decades, toxicolo-
gists are still struggling to work out how PFAS cause problems in
the body.10 There’s also an alphabet soup of PFAS being used
worldwide. Many PFAS “precursors” may not be highly toxic in
themselves, but they naturally degrade to PFOA, PFOS, and other
toxic PFAS.

Developing guidelines for safe levels of PFAS in drinking water
has been painstakingly slow. Bilott informed the EPA about his
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findings in March 2001. In 2002, the EPA initiated a priority review
under the Toxic Substances Control Act. But after 2006, with agree-
ments in place to phase out PFOA and PFOS, the EPA largely
dropped the ball by failing to allocate sufficient funding for re-
search—further delaying an already slow regulatory process.11

In 2009, the EPA set provisional (short-term exposure) health
advisories for PFOA and PFOS at four hundred and two hundred
parts per trillion, respectively. In 2016, the EPA issued a formal
(long-term exposure) health advisory of seventy parts per trillion for
PFOA and PFOS combined, much lower than the earlier provisional
health advisories. But these levels are still just advisory, not en-
forceable. A health advisory of seventy parts per trillion equals 0.07
parts per billion, much lower than the few parts per billion standards
for trichloroethylene, tetrachloroethylene, and other organic com-
pounds. Some researchers have even suggested that the safe level
may be less than one part per trillion.12 The delays in developing a
federal drinking water standard have caused many states to adopt
their own advisories and standards.

It wasn’t until 2013 to 2015 that the first nationwide evaluation
of PFOA, PFOS, and four other PFAS in drinking water took place
under the Unregulated Contaminant Monitoring Rule of the Safe
Drinking Water Act. Based on those data, some six million
Americans (about 2 percent of the population) obtain their drinking
water from sources that exceed the EPA health guidelines for PFOA
and PFOS.13 This number does not include people with contaminat-
ed private wells.

In 2018, the uncertainty about the safe level of PFAS took
another turn when the Agency for Toxic Substances and Disease
Registry (ATSDR; part of the Department of Health and Human
Services) found that exposure to PFOA and PFOS in drinking water
could be harmful at levels seven to ten times lower than what the
EPA had estimated for the two combined. Toxicological profiles are
routinely issued by the ATSDR to inform agencies like the EPA as
they consider regulations. But what made these profiles particularly
newsworthy was that they came via a Freedom of Information Act
request by the Union of Concerned Scientists. The response to the

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



THE FOREVER CHEMICALS 189

Freedom of Information Act request revealed email correspondence
among the White House, EPA, and Department of Defense suggest-
ing collusion in holding back release of the ATSDR findings. An
unnamed White House aide warned that this could be a “public
relations nightmare” for the Trump administration.14

With PFOA and PFOS being phased out, companies have
switched to PFAS with shorter carbon chains. These compounds
exit the body quicker and appear to be less toxic. But they are also
more mobile in groundwater and more difficult to remove in drink-
ing water treatment. Currently, there is relatively little data on the
environmental persistence and toxicity of these shorter-chain com-
pounds.15 Accepting these product substitutions for widespread use
without a more thorough review by independent experts has been
widely criticized as failing to learn the lessons from PFOA and
PFOS.

In the absence of regulations, health advisories provide interim
guidance on safe levels of a contaminant. But they also can lead to
confusion and present major communication challenges. It’s hard
for people to understand that a health advisory doesn’t carry the
same weight as a drinking water standard. A health advisory is
simply “informal technical guidance,” which a utility can choose to
use or not. So, people might ask if the EPA has issued a health
advisory for a particular contaminant, then why isn’t the water util-
ity doing more to test and treat for it? And if there’s need for a
health advisory, then why doesn’t the EPA regulate it? These are all
perfectly logical questions. There’s another problem: With less rig-
orous science behind them, health advisories are more subject to
change, leaving utilities and local officials holding the bag to ex-
plain why yesterday’s safe level is no longer considered safe. In
short, health advisories are a classic catch-22—damned if you do
and damned if you don’t. This is a familiar predicament if you work
for the EPA.

Hoosick Falls, New York, is an example of the confusion that
can result when a drinking water supply becomes contaminated by
an unregulated chemical, compounded by evolving information on
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safe limits. The Village of Hoosick Falls is located in the Town of
Hoosick, a rural community thirty miles northeast of Albany, New
York, almost on the Vermont state line. The town has a population
of sixty-seven hundred with about half living in the village. With its
tree-lined streets and Victorian houses, Hoosick Falls is like step-
ping back in time. The village is best known as the resting place of
Grandma Moses, who began her career painting bucolic rural scenes
at age seventy-eight.

The village water supply is served by three wells. In August
2014, Michael Hickey, a former village trustee, requested that water
samples from the municipal water system be analyzed for the pres-
ence of PFOA. Near the village are two Saint-Gobain plants, a
French company manufacturing Teflon-coated material, as well as a
shuttered Honeywell plant that had used PFOA for decades. Hickey
knew several people who had died from rare types of cancer, includ-
ing his father, who had worked at the Saint-Gobain plant. Michael
Hickey was searching for answers.16 The New York State Depart-
ment of Health, which oversees operations at the village water treat-
ment plant, responded that the water was safe, and it wasn’t neces-
sary to test for PFOA. The Village Board decided to obtain the
water samples anyway.

The sampling results showed PFOA levels ranging from 180 to
540 parts per trillion. At the time, the EPA’s provisional drinking
water health advisory was four hundred parts per trillion. Although
some of the samples were above this level, PFOA was an unregulat-
ed compound, so no action was triggered. Hoosick Falls is located
more than ten miles from the closest alternative treated water source
and did not have a contingency water supply available.

In December 2014, the villagers’ water bills included a letter
from the mayor about the test results. They were assured that the
water supply continued “to meet and exceed all County, State and
Federal standards for public health safety. If that was not the case,
the Rensselaer County Public Health Department would intervene
immediately.” Despite these assurances, the next three years be-
came a traumatic rollercoaster ride for the village and nearby resi-
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dents. Imagine finding yourself on the receiving end of the follow-
ing chronology.17

On April 1, 2015 (121 days after the mayor’s first letter), a
second letter from the mayor was included with the water bill. This
one began “Hello Folks” and contained the same nothing-to-be-
worried-about message, along with updates on actions so far. A
pilot study showed that granulated activated carbon (GAC) was an
effective treatment for PFOA in the municipal water supply, and the
village began to seek funding from the state for the treatment sys-
tem.

In August 2015 (Day 243+), test results from sampling nearby
private wells revealed that PFOA was found in three of the eleven
wells tested. As a result, the state planned to sample additional
private wells. A third letter from the mayor included with water bills
focused on efforts to obtain funding for the GAC treatment system,
which was estimated to cost more than two million dollars to install.

In September 2015 (Day 274+), the state Environmental Facil-
ities Corporation notified the village that it was ineligible for fund-
ing for the GAC system because funding was targeted to commu-
nities contaminated with regulated chemicals. Unsuccessful at
obtaining funding for the treatment system, the mayor pushed for a
meeting with Governor Andrew Cuomo.

In November 2015, Saint-Gobain agreed to fund the GAC treat-
ment system and, until operational, provide free bottled water for
residents. The bottled water program began at the end of the month,
almost one year to the day after the mayor’s first letter. Meanwhile,
the EPA sent a letter to the village mayor recommending that mu-
nicipal water not be used for drinking or cooking.

On December 1, 2015 (Day 365), the mayor’s fourth letter was
sent out with water bills, announcing the free bottled water program.
The letter didn’t mention the EPA’s recommendation not to use the
water for drinking or cooking. On December 17, the EPA stated
emphatically its recommendation that “people NOT drink the water
from the Hoosick Falls public water supply or use it for cooking.”
As a precautionary measure, the EPA also recommended that chil-
dren or people with skin conditions avoid prolonged contact with
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PFOA-contaminated water, such as long showers or baths. The next
day, a fifth letter was mailed to all municipal water customers with
the EPA’s recommendations.

On January 27, 2016 (422 days), Governor Cuomo issued an
emergency regulation to classify PFOA as a hazardous substance.
The governor committed to allocating significant state resources to
investigate the source of PFOA, to conduct a Health Risk Analysis
for establishing a state drinking water guidance level for PFOA, to
retest private wells, and to immediately install filtration systems at
the school and other community gathering places. A state hotline
was also established.18 On January 28, the EPA recommended that
any resident with a private well at which PFOA had been detected at
levels greater than one hundred parts per trillion (one-quarter the
earlier provisional advisory level) should not use the water for
drinking or cooking. EPA Spokeswoman Mary Mears said this rec-
ommendation was made “out of an abundance of caution.”19 The
EPA also recommended that any resident with a private well that
had not yet been tested ask the state Department of Health to do so.
In the meantime, they should use the free bottled water.

In February 2016, the latest sampling results indicated that forty-
two of the 145 private and municipal wells tested (nearly a third)
had PFOA levels above the EPA’s most recent cutoff level of one
hundred parts per trillion. The state identified Saint-Gobain and
Honeywell as the potentially responsible parties for the contamina-
tion and notified them that they would be held accountable for re-
mediation. Students at the Hoosick Falls Central School District
held a press conference to voice their concerns and urge New York
State to find an alternative water supply. Later that day, Governor
Cuomo announced that the state had begun planning for a possible
alternate water supply for the village. The governor also announced
that the state would allocate ten million dollars to purchase and
install water filtration systems for approximately fifteen hundred
private wells. Free blood tests would also be made available for
residents. The state Department of Financial Services set up a com-
mand center to help residents with mortgage issues after two local
financial institutions announced they would no longer issue mort-
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gages in light of the PFOA issue. On February 25 (Day 451), Cuo-
mo tried to rewrite history by claiming: “We’ve been very active in
Hoosick Falls from Day 1.”20

On March 13 (468 days), Governor Cuomo (who prides himself
on fast and aggressive responses to storms and other disasters) made
his first visit to Hoosick Falls. He announced that the new filtration
system was successfully removing PFOA to non-detectable levels
(less than two parts per trillion). However, residents were still cau-
tioned not to use tap water for drinking or cooking until a full flush
of the local water system had been completed. Cuomo promised
residents that there would be continued long-term action on the
water problem. He also expressed his frustration with the EPA. “We
think the EPA should set a number, and whatever that number is
we’ll follow,” the governor said. “But we need the number.”21 On
March 30 (485 days), the no-drink advisory was finally lifted and
village residents could “use the water for any and all uses, including
drinking or cooking.” The two local financial institutions reinstated
mortgage programs.

On May 19, 2016 (Day 535), the EPA announced a new lifetime
health advisory of seventy parts per trillion (for PFOA and PFOS
combined). According to the EPA, the new advisory level “offers a
margin of protection for all Americans throughout their life from
adverse health effects resulting from exposure to PFOA and PFOS
in drinking water.” The advisory is non-enforceable. The large
change in the advisory level added to the confusion at Hoosick Falls
and elsewhere.

On September 7, 2016 (Day 646), the EPA proposed adding the
Saint-Gobain facility to the Superfund National Priorities List. The
state initiated a study to collect and analyze fish from local water
bodies potentially contaminated with PFOA.

In June 2017, Saint-Gobain officials announced that a groundwa-
ter sample beneath their site showed PFOA levels at 130,000 parts
per trillion. “These may be the highest levels of groundwater con-
tamination for PFOA identified in the nation to date,” commented
the former EPA regional director.22
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On July 31, 2017 (Day 973), the EPA announced addition of the
Saint-Gobain site to the Superfund National Priorities List.23 The
state announced that fish in Thayer Pond, one of the waterbodies
tested, have elevated levels of PFOA. A catch and release advisory
was issued for the pond.24

On September 1, 2017 (Day 1,005), the free bottled water pro-
gram ended as the GAC filters continued to result in levels of PFOA
in the finished water that were below the detection limit. Under-
standably, residents continued to be wary of their drinking water
and to demand a clean alternate source.

A few months earlier, eighth-grader Harmony Bishop had writ-
ten an op-ed in the local newspaper expressing the frustration felt by
many. The letter began “Thanks to my mom and a bunch of other
moms in Hoosick Falls, Gov. Andrew Cuomo and state legislators
created a water quality council.” She noted that the council had not
yet met, despite promises to do so. “I’m just curious,” Harmony
asked, “Is knowing something is due but promising to hand it in late
or never handing in at all allowed at my school, too? Or is this
something only politicians get away with?” Then she continued, “At
school now, water is a pretty common topic. It’s funny; I bet most
teenagers don’t talk to friends about water quality. In Hoosick Falls,
we do. Just imagine being scared of the water coming out of your
faucet. Or worrying that someday, your mom or dad or brother or
sister may get cancer.”25

From the local to the federal level, the PFOA contamination of
Hoosick Falls’ water supply was not the government’s finest hour in
responding to the crisis. The public lost confidence in officials, who
started off by denying the problem and dragged their feet in facing
up to the dangers. The GAC treatment system solved the town’s
water supply problem with PFOA and has the advantage of remov-
ing other contaminants, yet residents understandably see this as a
short-term fix. There’s also the problem of the many private wells
that require installation and continued maintenance of treatment
systems for the indefinite future.

The overall PFAS story continues to develop across the country
and will do so for a long time to come. In February 2019, under
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increasing pressure from Congress, the EPA released a long-awaited
PFAS Action Plan.26 The agency vowed by year’s end to begin the
lengthy process of setting enforceable drinking water limits for
PFOA and PFOS. The EPA also promised to issue interim ground-
water cleanup recommendations, require more testing for PFAS in
public water systems, undertake more research on the health effects
of less studied compounds, and better communicate the risks to
communities around the country. The proof will be if these promises
are kept. “It’s just disheartening,” said Michael Hickey, whose per-
sistence led to the discovery of PFOA contamination at Hoosick
Falls. “These are real illnesses that happen every day. This EPA
doesn’t understand the severity and what it actually does to a small
town when there’s this kind of contamination.”27
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SUPERFUND

I thought he was saying we needed to get off business’s back. I
thought he meant all those forms people have to fill out. I never
thought of it as applying to things like protecting public health
and the environment. I’ve voted for every Republican presiden-
tial candidate since 1960. It’s going to be a different story this
time.
—Clyde Wallace, Cheraw, South Carolina, who voted for Rea-
gan, speaking in 1983 while battling a hazardous waste landfill1

Imagine living in a neighborhood where you increasingly hear talk
about serious health problems, and there’s a startling similarity—
family members with cancer and neurological disorders, children
having recurrent rashes all over their bodies. And the number is
growing. People begin to think about that long-shuttered factory by
the river. Former employees recall the sloppy practices at the plant.
There are other suspects—a nearby dry cleaner and some small
businesses that handle toxic chemicals. The neighborhood gets more
and more alarmed, and angry. Who can they turn to for help? The
factory long ago went bankrupt and the owners are long gone. Local
officials have no idea how to deal with the issue and are just trying
to calm everyone down. Then word gets out, and no one can sell
their home. More likely than not, this is a poorer neighborhood
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where people have few options. They’ve always lived and worked
here. Where would they go, even if they could?

A decade after the U.S. Environmental Protection Agency (EPA)
was created, dealing with such problems was still a major gap in
environmental protection. Then came Love Canal. In 1978, the dis-
covery of hazardous chemicals buried beneath houses and an ele-
mentary school in the Love Canal neighborhood of Niagara Falls,
New York, made toxic contamination frontpage news nationwide.
This was just the beginning, as contamination began to be found at
sites across the country. Worse yet, toxic chemicals that had been
indiscriminately dumped for decades were turning up in drinking
water wells. The public’s initial indignation turned to fear at the
prospect of their drinking water being laced with odorless and taste-
less toxic chemicals from these “ticking time bombs.”

In 1980, Congress passed the Comprehensive Environmental Re-
sponse, Compensation, and Liability Act—otherwise known as
Superfund because of the price tag. Superfund’s primary goals are
to clean up contaminated sites and make those responsible for the
contamination pay for the clean-up costs. If the “potentially respon-
sible parties” cannot be identified, no longer exist, or cannot afford
cleanup costs, then the EPA finances the cleanup from a trust fund
and later recovers those funds from the potentially responsible par-
ties. In other words, cleanup does not have to wait for long, drawn-
out lawsuits to be resolved. The trust fund can be used to address
both emergency removal of hazardous substances and longer-term
cleanups. The state where the site is located provides some cost-
sharing with the federal trust fund.

Despite its name, Superfund has been chronically underfunded
for decades. Under the principle that “the polluter pays,” the trust
fund initially was paid for by taxes on oil and chemical companies.
These taxes expired in 1995, when Newt Gingrich and the Republi-
cans took charge of the House. They have never been reinstated,
leaving American taxpayers to foot the bill through annual appropri-
ations to the EPA. Further hampering the Superfund program, these
appropriations were cut by nearly half between 1999 and 2013 and
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continue to decline.2 The reduced funding affects site cleanup, as
well as the EPA’s ability to make polluters pay. For every dollar the
EPA has expended on enforcement, eight dollars have been col-
lected from responsible private parties toward cleanup work.3

Industry and businesses are not the only culprits. By 2012, more
than thirty billion dollars had been spent cleaning up hazardous
chemicals at military bases.4 Furthermore, the Energy Department’s
cleanup of contamination from nuclear weapons production is the
largest environmental clean-up program in the world.5 These federal
agencies rely on their own (taxpayer-funded) appropriations for
cleanup. The EPA and states provide oversight and enforcement.

Superfund is one of the EPA’s most controversial environmental
programs, criticized for lengthy delays, high costs, and limited ac-
complishments.6 The program also got off to a slow and rocky start.
Under Reagan, the first president to oversee Superfund, only a few
sites were cleaned up and minimal funds were recovered from re-
sponsible polluters. Rita Lavelle, the first head of Superfund, was
sentenced to six months in prison and fined ten thousand dollars for
perjury and obstructing a Congressional investigation of her former
employer, Aerojet.7 Nonetheless, Superfund “would have presented
severe challenges even to the most able, law abiding, and aggressive
administrator,” according to political scientist Marc Landy.8 Frus-
trated with the pace of cleanup and the Reagan administration’s lax
implementation, Congress passed amendments to strengthen the act
in 1986. At the same time, taxes to support the trust fund were
increased.

Superfund’s liability structure is intended to capture all parties
that may have had some involvement in contamination of a site. In
other words, the EPA can cast a wide net to assign liability. The idea
is to minimize the costs to the general taxpayer. Past owners and
operators of contaminated sites can be held financially responsible
even if the wastes were disposed of legally at the time. Current
owners can be held financially responsible even if they unwittingly
inherited the problem. Potentially responsible parties not only in-
clude large industrial firms, but municipalities, hospitals, and small
businesses. Consistent with litigation the world over, the EPA fo-
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cuses on those with deep pockets for cost recovery. As a result,
controversies about who picks up the tab for someone else’s pollu-
tion is a constant battle—and a lucrative source of income for law-
yers.

To become eligible for long-term Superfund funding, a site has
to make it onto the EPA National Priorities List. Candidates are
scored by a hazard ranking system based on the risks they pose to
human health and the environment. Those that score high enough
get on the list. There are currently more than thirteen hundred
Superfund sites nationwide. All told, about one out of every six
Americans lives within three miles of a Superfund site.9 To illus-
trate some of the challenges, let’s take a look at two areas—the
Superfund complex associated with Anaconda’s mining and smelt-
ers in Montana, and groundwater contamination in southern Califor-
nia.

The legacy of Anaconda’s smelters in Montana, where Teddy
Roosevelt lost his battle to curb the company’s toxic air emissions
in the early 1900s (see chapter 9), is a massive undertaking to clean
up a century of widespread pollution. Until the 1960s, Anaconda
virtually owned the state of Montana, including five of the state’s
six newspapers. A tell-tale anecdote harkens back to the 1920s,
when an Anaconda lobbyist reportedly would throw rolls of cash
into the hotel rooms of sleeping legislators with a note attached
telling them which way to vote on bills the following day.10 A rapid
decline in the company’s fortunes began in 1971, when Chile’s
socialist government nationalized Anaconda’s operations—the pri-
mary source of the company’s revenue. Falling copper prices world-
wide compounded Anaconda’s woes. In 1977, Atlantic Richfield
Co. (ARCO) bought the struggling company. Three years later,
ARCO abruptly closed the last Anaconda smelter, throwing more
than a thousand people out of work.11 The Butte open-pit copper
mine closed two years later.

In a case of bad timing, ARCO had purchased Anaconda three
years before Superfund was enacted. When the EPA added Anacon-
da’s copper mining and smelter legacies to the Superfund National
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Priorities List in 1983, ARCO found itself on the hook for the na-
tion’s largest Superfund complex. Over thirty-five years and more
than a billion dollars later, ARCO is still cleaning up the mess.

A century of air emissions and shoddy waste disposal practices
by the Anaconda smelters left a legacy of more than three hundred
square miles of soil and water contaminated with heavy metals.
Cleaning up the immediate areas around the smelters became the
first order of business, eventually resulting in a world-class golf
course designed by Jack Nicklaus. There was also a successful
“Save the Stack” initiative by local citizens, whereby the 585-foot-
tall smoke stack (of the most recent smelter) was preserved as a
state park. This iconic landmark could almost contain the Washing-
ton Monument. However, unlike the Washington Monument, the
stack has to be viewed from about a mile away because the sur-
rounding arsenic-laden soils are still hazardous.

Cleanup of residential and commercial properties in the sur-
rounding area has been slower and more problematic. Beginning in
2003, ARCO sampled more than seventeen hundred residential
yards. Over 350 had been contaminated by arsenic and required
cleanup. This cleanup effort failed to include lead, another common
contaminant from copper smelters. As a result, ARCO had to return
to remediate about one thousand homes, as well as school grounds
and interiors. There were yet other surprises. In 2017, tests in a city
park found elevated levels of arsenic and lead in the children’s
sandbox.12

Butte, once the home of the “Richest Hill on Earth,” is twenty-
five miles southeast of the Anaconda smelter and is part of this huge
Superfund complex. The town’s most notorious feature, Berkeley
Pit, is a hole in the ground about seventeen hundred feet deep and a
mile and a half wide. It remains as the legacy of one of the world’s
largest open-pit copper mines. When ARCO shut down the mining
operation, they also shut off the pumps that kept out water. The pit
began filling with highly acidic water laced with toxic metals and is
now the deepest lake in Montana. By around 2022, the water is
predicted to exceed a critical level where it could flow through
shallow alluvium, contaminating groundwater and Silver Bow
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Creek, a tributary of the Clark Fork River. To prevent this from
happening, a treatment plant has been built to pump and treat water
from the pit to be discharged into Silver Bow Creek or used else-
where. The operation will need to continue in perpetuity.

Berkeley Pit is both a Superfund site and a tourist destination.
For two dollars, visitors can have a bird’s eye view of the toxic lake.
The lake is also a death trap for birds. In 1995, a flock of snow
geese landed on the lake. Bad weather and dense fog prevented
them from leaving for several days. When the weather cleared, 342
snow geese were found dead. To keep this from happening again, a
“waterfowl hazing program” uses boats, spotlights, shotgun and ri-
fle noises, fireworks, and noise-emitting electronic devices to scare
away the birds. However, this wasn’t enough of a deterrent in 2016,
when a major storm pushed huge flocks of late migrating snow
geese into the area. Employees managed to scare thousands away,
but an estimated three thousand to four thousand birds died from
ingesting lake water. Horrified witnesses described the lake as
“seven hundred acres of white birds.”13 Newer efforts are experi-
menting with drones and a handheld laser that can shine a green
beam all the way to the other side of the pit.14

A significant Superfund accomplishment in Butte dealt with lead
poisoning. After a number of studies found that almost 10 percent of
Butte’s children had lead levels in their blood that exceeded the
safety guideline, lead was removed from attics, yards, and paint
from more than one thousand homes. After nearly twenty-five years
of work, it is now rare for a child in Butte to test higher than the lead
safety guideline.15

Another accomplishment is the cleanup and restoration of a
twenty-six-mile stretch of Silver Bow Creek. This effort is consid-
ered the largest project of its kind ever undertaken in the United
States. For almost a century, tailings and other mine wastes were
dumped indiscriminately along the creek’s floodplain, creating a
large area completely devoid of vegetation and wildlife. Periodic
floods carried the toxic-laden sediments into the creek, which ran
red and lifeless.
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In 1999, ARCO finally settled with the state and EPA for clean-
ing up Silver Bow Creek. Additional funds were available from a
separate suit by Montana against ARCO for natural resources dam-
ages of the entire Upper Clark Fork River Basin.16 Over the next
sixteen years, the state of Montana undertook the daunting task to
temporarily relocate Silver Bow Creek, remove the tailings from the
stream bed, and then put the stream back. Meanders, wetlands, and
other features were added in order to restore the stream’s ecological
health. “We rebuilt the entire stream and floodplain,” noted Joel
Chavez, Montana’s project manager. More than five million cubic
yards of tailings and soils laden with heavy metals were removed
from the creek and floodplain. Over a million willow trees and close
to two million wetland herbs were planted. A greenway for walking
and bicycling was constructed along its entire length. And most
importantly to Montanans, after a gap of one hundred years, the fish
are back.17

The Superfund complex continues 120 miles downstream on the
Clark Fork River, all the way to Milltown Dam. Just months after
the dam was completed in 1908, the largest flood on record for the
Clark Fork washed untold tons of mine wastes into the reservoir.
The dam was added to the Superfund complex after reservoir sedi-
ments were discovered to be leaching arsenic into the local drinking
water aquifer.

Whether to remove the dam was controversial until the winter of
1996, when a fourteen-foot-thick ice jam threatened to take out part
of the dam. The emergency release of reservoir water to make room
for the ice scoured contaminated bottom sediment, sending it over
the dam and killing fish downstream. The next spring, biologists
reported nearly a two-thirds reduction in catchable rainbow trout.18

This event also created concerns about dam safety for the residents
of Missoula not far downstream. For a price tag of $120 million, the
contaminated sediments and the dam are now gone.

Despite more than three decades as a Superfund site, clean-up
work will continue for years—and essentially forever at Berkeley
Pit. For some streams, meeting state aquatic life standards has been
declared technically impracticable because of the widespread con-

 EBSCOhost - printed on 2/13/2023 7:40 AM via . All use subject to https://www.ebsco.com/terms-of-use



CHAPTER 11204

tamination. A new chapter in the cleanup is planned to begin in
2019, addressing contamination from about five hundred mine
dumps west and north of Butte.19 One challenge is determining the
responsible party for each of these, which may not be ARCO.
Cleanup of mining-impacted areas in the Butte urban river corridor
also remains controversial. Activists groups have played a key role
in keeping the pressure on all parties in these various efforts. Final-
ly, there’s the town of Opportunity, established by Anaconda in
1914 as a model community to demonstrate that people could raise
crops and livestock in this heavily polluted area. Opportunity has
failed to live up to its name, as the small town became a dumping
ground for the region’s excavated mine wastes.20

The Anaconda smelter, Silver Bow Creek/Butte, and Milltown
Dam/Clark Fork River sites are often referred to as the nation’s
largest Superfund complex. There is, however, a competitor for a
similar dubious distinction. The San Gabriel Valley in eastern Los
Angeles County claims to be the largest Superfund site. The matter
is settled by a nuance of phraseology. Montana has the largest
Superfund “complex,” whereas the San Gabriel Valley is the largest
Superfund “site.”

Following the outbreak of World War II, southern California
experienced rapid growth, largely because of massive funding for
military bases, bomb-making plants, and aerospace and electronics
industries. This industrial growth coincided with the growing use of
chlorinated solvents and other synthetic organic chemicals for
cleaning machinery and other uses. After decades of poor handling
and disposal practices, the San Gabriel Valley is besieged with
widespread groundwater contamination. Groundwater is a critical
resource in this region, particularly as imported water from northern
California and the Colorado River becomes more expensive and less
reliable in the face of climate change and increasing water demands.

The aquifer underlying the San Gabriel Valley is the primary
source of drinking water for more than a million people. When the
area was added to the Superfund National Priorities List in 1984,
scores of wells were found to be contaminated with high concentra-
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tions of volatile organic compounds, including perchloroethylene
(PCE) and trichloroethylene (TCE). Perchlorate and NDMA (a su-
per toxic, mobile, and difficult to treat chemical) were later found.
In contrast to ARCO being the responsible party for most of the
Montana Anaconda Superfund complex, more than one hundred
potentially responsible parties have contributed to soil and ground-
water contamination in the San Gabriel Valley.

In 1993, the San Gabriel Basin Water Quality Authority was
created to regulate pumping and work with the EPA to seek funding
for a solution. Advanced groundwater treatment systems now sup-
ply clean drinking water to valley residents. The ongoing multi-
decade effort required an innovative approach that included the
first-ever perchlorate treatment facility for drinking water supply.
As of May 2017, more than forty-five tons of contaminants had
been removed from the groundwater and another forty tons of con-
taminants from the soil at industrial facilities with most costs borne
by the polluting industries.21 Treatment will likely continue for at
least another fifty to sixty years. “Until it is done,” says Kenneth
Manning, executive director of the San Gabriel Basin Water Quality
Authority.22

The problem is not restricted to the San Gabriel Valley. Ground-
water in the neighboring San Fernando Valley once provided drink-
ing water to more than eight hundred thousand residents of Los
Angeles, Burbank, and nearby cities. In the 1980s, more than half
the water supply wells were shut down because of groundwater
contamination by chlorinated solvents, primarily PCE and TCE.
Chromium-6 and other contaminants were later added to the list.
After decades of limited progress in groundwater cleanup, the Los
Angeles Department of Water and Power plans to build the world’s
largest groundwater treatment center in the San Fernando Valley.23

As water resources become increasingly stressed nationwide, the
San Gabriel and San Fernando Valleys are a warning sign about the
consequences of groundwater contamination by toxic chemicals.
Groundwater is a precious local resource in both areas, but it can be
used only with extremely costly water treatment that has no end in
sight.
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Superfund and the litigation and expenses of cleaning up con-
tamination resulted in unanticipated consequences. Fearing future
liabilities for contaminant cleanup, lenders were becoming increas-
ingly hesitant to provide loans to redevelop blighted and abandoned
industrial properties. There are also many more contaminated indus-
trial areas than can possibly be remediated under Superfund. To
address these issues, the EPA launched a “Brownfields” initiative in
the 1990s to help local governments revitalize abandoned or under-
utilized industrial sites. These programs encourage private parties to
remediate such sites voluntarily by providing liability protection for
good faith efforts. Ideally, they also help disadvantaged commu-
nities and foster job creation.

Emeryville, located between Oakland and Berkeley, California,
was an early Brownfields pilot project. During the 1970s, industry
largely abandoned the city. By the mid-1990s, more than 230 acres
within Emeryville were underused or vacant, and more than 90
percent of this land had significant soil or groundwater contamina-
tion, or both. The EPA awarded Emeryville a two hundred thousand
dollar grant in 1996 and worked with the city to target ten brown-
fields areas deemed suitable for redevelopment. On one of these
sites, a private corporation purchased the property and constructed
two hundred units of mixed-income housing. Another brownfield
site was purchased by one of the country’s largest biotechnology
firms for its new headquarters. As of 2006, Emeryville had lever-
aged more than $640 million in clean-up and redevelopment fund-
ing from the private sector through its Brownfields program.24

Such early successes led to widespread calls for congressional
legislation to codify the Brownfields program into law. In 2002,
President George W. Bush signed the Small Business Liability Re-
lief and Brownfields Revitalization Act with bipartisan support. The
Brownfields Law provides important protections from Superfund
liability to landowners who meet certain criteria. States followed
suit by adopting laws that eased the threat of liability for voluntary
clean-up programs. EPA grants through the Brownfields program
have leveraged about seventeen dollars for each EPA dollar. As of
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February 2019, an estimated 145,000 jobs have been created and
more than seven thousand properties made ready for reuse.25

Revitalizing inner city brownfields is considered one of the
EPA’s major accomplishments, but the picture is not completely
rosy. By letting insurers too easily off the hook, considerable con-
tamination may be left behind. In addition, community stakeholders
have repeatedly voiced concerns that the program may unintention-
ally exacerbate gentrification and displacement of low-income and
minority communities. In 2006, the EPA’s federal advisory commit-
tee on environmental justice published a widely distributed report
highlighting this issue.26 The report led the EPA to be more con-
scientious of potential unintended impacts throughout the Brown-
fields revitalization process.27

These examples illustrate many of the challenges that the EPA
faces, including limited funding and staff, how to address myriad
public concerns in an intense and emotional environment, foot-drag-
ging by companies deemed responsible for contamination, and a
basic lack of data about some sites and the health hazards they pose.
Meanwhile, those affected by contamination—as well as those
undertaking cleanup—want certainty and timely decisions.

Despite shrinking budgets, Superfund has been relatively suc-
cessful in reducing human exposure to toxic contaminants. Yet
progress has been painfully slow in bringing sites to closure. Out of
more than seventeen hundred sites that have been put on the Super-
fund cleanup list over the years, only about four hundred have been
cleaned up and delisted.28 More than half of the original 406 Super-
fund sites identified in 1983 remain on the list today.29 As simpler
sites have been cleaned up, the more difficult and expensive sites
remain. Many of these involve groundwater.

Groundwater contamination occurs at most Superfund sites.30

From the late 1970s to the 1990s, groundwater remediation (clean-
up) projects relied on a relatively straightforward approach—pump
the contaminated groundwater, treat it, and then inject it back into
the aquifer. These pump and treat systems were intended to halt the
spread of contamination and clean up the plume. In many cases, this
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technique proved effective in halting the spread of contamination
but cleaning up the aquifer is another story altogether. Designers of
early pump and treat systems assumed that by flushing a large
amount of clean water through the aquifer, almost all of the contam-
inant would be removed. They were mistaken. After an extended
period of pump and treat, it wasn’t unusual to discover that the
concentrations of contaminants rebounded after turning off the
pumps. In the end, groundwater hydrologists began to realize that
their pump and treat remedies were pulling a great deal of clean
groundwater through aquifer material that was a highly contaminat-
ed source, creating newly contaminated groundwater that had to
treated, without an endpoint in sight.

Part of the problem with pump and treat is the difficulty of
removing contaminants attached (sorbed) onto aquifer surfaces.
More critically, scientists began to appreciate the role of diffusion as
a major problem with pump and treat systems. In the same way that
a few drops of food coloring spread out in a glass of water, contami-
nants diffuse from higher to lower concentration areas in groundwa-
ter. Large amounts of contaminants can leave the main path of
groundwater flow and become trapped in low-permeability and
stagnant zones. Over time, the trapped contaminants slowly diffuse
back to the main groundwater flow path, causing the contaminant to
rebound when pump and treat stops. Fractured rocks are particularly
challenging. The interconnected network of fractures provides the
main pathway for groundwater flow, but diffusion can transfer a
significant mass (often most) of the contaminant from the fractures
into the rock matrix itself, which then becomes a long-term source
of groundwater contamination.

Many of the most complex groundwater sites involve contamina-
tion by chlorinated solvents. Production of chlorinated solvents be-
gan in the United States in 1906 with carbon tetrachloride, followed
by TCE and PCE in 1923. Widespread use began during World War
II for degreasing metals in the electronic, instrument manufacturing,
and aerospace industries, and increased markedly during the next
three decades. At their peak, hundreds of millions of pounds of
chlorinated solvents were produced each year.31 For decades, chlori-
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nated solvents were handled and disposed of haphazardly, often just
being dumped into unlined pits, resulting in soil and groundwater
contamination. The consequences were vividly portrayed in the
book and major motion picture, A Civil Action, which chronicles the
trial over childhood leukemia deaths linked to TCE-contaminated
water wells in Woburn, Massachusetts.32

Dry cleaners also used large amounts of chlorinated solvents,
particularly PCE. Wastewater containing these solvents was com-
monly poured down the drain or dumped on the ground behind the
shop, contaminating groundwater and soils in thousands of locations
across the country. The dry cleaner owners were primarily first-
generation immigrants trying to make a living as best they could and
weren’t aware of the dangers.

The EPA has found TCE in more than one thousand of the
seventeen hundred current or former Superfund sites.33 Particularly
troublesome is that when spilled in sufficient quantities, a portion
can remain separate from water as a dense non-aqueous phase liq-
uid, commonly referred to as a DNAPL (pronounced “D-nap-L”).
Being denser than water, DNAPLs sink beneath the water table
leaving residual contamination along the way as isolated “bull’s-
eyes” of contamination. If a DNAPL has enough mass, it can even-
tually pool on a clay or other low permeability layer in the subsur-
face. DNAPLs can be extraordinarily difficult to locate, let alone
remove. They provide a long-term source of slowly dissolving con-
taminants to groundwater and can result in contaminant plumes sev-
eral miles long. Even relatively small quantities of these chemicals
can result in large areas of contamination exceeding drinking water
standards.

As knowledge of the limitations of pump and treat and the com-
plexities of DNAPLs slowly unfolded, many approaches were de-
veloped to supplement or replace pump and treat. Though far from
easy, permeable reactive barriers were installed in deep trenches to
treat groundwater as it flows through the barrier. Thermal tech-
niques were developed to heat the ground to destroy or vaporize
contaminants. These techniques come with large energy costs but
are often effective. A common approach is to inject ingredients into
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the subsurface to make contaminants less harmful or to destroy
them. One such approach, referred to as bioremediation, exploits
microorganisms (microbes) to control and destroy contaminants. A
key advantage of bioremediation and other in situ methods over
pump and treat is that they eliminate the need for surface treatment
and waste disposal.

Bioremediation is really just an extension of the work that micro-
organisms have done naturally for billions of years, breaking down
human, animal, and plant wastes so that life on this planet can
continue. Without microorganisms, the earth would literally be bur-
ied in wastes. Bioremediation works by simply adding more of the
“right” microbes to eat the contaminants or by adding chemicals to
stimulate microbial degradation.34

When Superfund was enacted, the state of knowledge concerning
the degradation of organic compounds by microbes below the root
zone of soils was roughly equivalent to the knowledge of the micro-
biology of the planet Mars. There were several reasons for this.
Early studies of soils indicated that microbial populations dropped
off sharply with depth. The concentration of natural organic materi-
als in recharge also seemed too low to support life. Finally, ground-
water was considered clean and wholesome because it was pro-
tected by soils. Consequently, there was no perceived need for such
information.35

Recognition that groundwater was widely contaminated by or-
ganic pollutants dispelled the notion that it was protected by soils.
In its place, the conventional wisdom became that, without expen-
sive pump and treat, contaminated groundwater was irreversibly
tainted. Once again, this thinking would be proven wrong. Observa-
tions that plumes resulting from gasoline spills often tended to
shrink over time got microbiologists asking questions about the pos-
sible role of subsurface microbes in contaminant degradation. This
issue was systematically investigated by a group of researchers
brought together by the EPA and led by John T. Wilson, a micro-
biologist at the EPA Robert S. Kerr Environmental Research Center
in Ada, Oklahoma. What they discovered is that bacteria in shallow
aquifers are capable of degrading not just gasoline, but a variety of
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organic pollutants. This breakthrough led to an explosion of interest
in subsurface microbiology.36 However, as often occurs in science,
this revolution in thinking took several twists and turns.

The first assumption to be challenged concerned chlorinated sol-
vents, which were widely considered to be resistant to biodegrada-
tion, particularly in oxygenated (aerobic) subsurface environments
that occur in soils and many shallow aquifers. In 1983, John Wilson
and his wife Barbara (an environmental chemist employed by the
University of Oklahoma) demonstrated that TCE can be degraded in
an aerobic environment by feeding methane to the microbes in a soil
column. In metabolizing methane, the microbes produced an en-
zyme that, in turn, degraded TCE through a process known as
cometabolism. Publication of the Wilsons’ results received consid-
erable attention.37 Scientists at the EPA, Stanford University, and
elsewhere began extensive lab and field investigations to see if there
was a way to make this work in real-world plumes. Although
progress was made, the degradation process could not be sustained.
The investigations did, however, change thinking about the possibil-
ity of bioremediating organic pollutants in groundwater, igniting a
flurry of research interest in this topic.

The first clear field demonstration of natural degradation of TCE
in groundwater was at a Superfund site in St. Joseph, Michigan. The
site, located about half a mile east of Lake Michigan, had been used
for automobile brake manufacturing. For decades, workers had
dumped TCE and other solvent wastes into unlined lagoons, result-
ing in massive soil and groundwater contamination. The groundwa-
ter contamination was first detected in 1982.

The EPA and Stanford researchers began to evaluate the poten-
tial for aerobic biodegradation of TCE by stimulating growth of
those bacteria that metabolized methane. In one of those twists of
happenchance that can occur in science, the researchers discovered
that organic matter leaching from a disposal lagoon was depleting
the oxygen and driving anaerobic (lacking oxygen) biodegradation.
Amazingly, this natural rate of cleanup was faster than would be
achieved by pump and treat or the planned bioremediation ap-
proach. This discovery suggested the possibility for manipulating
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conditions at contaminated sites to enhance anaerobic transforma-
tion of TCE to nontoxic end products.38

Having identified this unexpected process, the next (and more
challenging) hurdle was to determine the rate and sustainability of
that process. Wilson and his collaborators used detailed multi-level
sampling combined with modeling to estimate the rates of biodegra-
dation and the effects on contaminant fluxes through the aquifer.
Since these early studies, an entire industry has been built around
anaerobic biodegradation of chlorinated solvents by injecting emul-
sified vegetable oil, molasses, lactate, and other organic substrates.
Bioremediation is now widely considered the default remedy for
cleaning up chlorinated solvents in groundwater.39

Even with advances in bioremediation and similar remedies, a
general problem persists—how do you get the remediation ingre-
dients to where the contaminants are? High-resolution characteriza-
tion of the geologic complexities of a contaminated site is a critical
step to achieve this goal. Considerable progress has been made in
these techniques during the past decade or so. Yet, time and again,
taking shortcuts on this key task has led to clean up failures and
delays. At a recent national remediation conference, 93 percent of
attendees reported that failure to understand the geologic complex-
ities of a site was the primary cause of performance shortcomings.40

John Wilson makes an analogy to medicine. “If you look at scientif-
ic medicine as an example of people using science to do things
right—diagnostics, lab tests, and the imaging is a major part of the
bill. Sometimes it’s more than half the cost of the cure. It’s the cost
of understanding what the problem is and what the best way is to
cure it. In our business, we think we’re spending too much if we
spend more than 5 percent.”41 For those familiar with Tolkien’s
Fellowship of the Ring, Pippin’s caution to Frodo summarizes the
idea succinctly: “shortcuts make long delays.”42

The EPA has a central role in groundwater contaminant cleanup,
providing oversight to evaluate whether a project has a feasible
design and whether ongoing projects are progressing toward suc-
cessful completion. It’s not just a matter of selecting a remediation
technology and running with it. Different approaches may be phased
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in over time or for different parts of a plume. Care is also needed to
avoid making conditions worse. For example, TCE can partially
degrade to vinyl chloride—a more carcinogenic compound. There’s
also the very challenging problem of deciding what works and what
doesn’t—and under what circumstances. Remediation has become
big business, accompanied with the standard problem of “snake-oil
salesmen” selling products that are ineffective for the problem at
hand.43

Finally, how clean is clean enough? Remediating an entire
groundwater plume to drinking water standards is often a daunting,
or just plain impossible, task. In many cases, the practical course for
at least part of the plume is a transition to letting the natural system
cleanse itself—an approach known as monitored natural attenua-
tion. In order to gain public acceptance, this needs considerable
evidence that it actually works. Periodic checks (monitoring) are
required to see how things are going.

The EPA research center at Ada provided an exemplary example
of how the EPA can meet these multi-faceted challenges of contam-
inant cleanup. While leading the research on bioremediation at the
EPA, John Wilson spent a third to half of his time as an in-house
consultant to assist people in selecting and implementing appropri-
ate remediation technologies. His exposure to dealing with practical
problems, in turn, helped identify key areas for further research—
resulting in a combination of in-house expertise and collaboration
with scientists in universities and other agencies.

The long arduous course of scientific study requires considerable
time and patience—often in direct conflict to addressing the anxie-
ties of a community affected by contamination. For Superfund (and
other EPA programs) to be effective, the agency not only needs
good scientists and lawyers, but also good communicators, listeners,
and decision-makers with high ethical standards. To accomplish all
this, the bottom line is that the EPA needs adequate funding and a
favorable work environment to attract a capable and committed
workforce.
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A SUCCESS STORY

What the American public wants in the theater is a tragedy with
a happy ending.
—William Dean Howells1

The January 1963 issue of Popular Science featured the famous
rocket scientist Wernher von Braun. Buried inside this space-age
issue is some down to Earth advice on disposing of used engine oil:
“Dig a hole in the ground with a posthole digger and fill it with fine
gravel. Then pour in the oil. It will be absorbed into the ground
before your next change. Cover the spot with soil.”2 No mention
was made that used motor oil contains toxic chemicals and that a
little bit of oil can contaminate a lot of water. Nor were any cautions
given about not doing this near people’s wells.

The Popular Science solution for getting rid of used oil is indica-
tive of the cavalier attitude given to disposal of all kinds of wastes
prior to formation of the U.S. Environmental Protection Agency
(EPA). Cities hauled municipal wastes to unlined dumps located on
the cheapest and most accessible land. Hazardous industrial wastes
were haphazardly mixed with the municipal wastes. Many busi-
nesses and rural residents took care of their own waste with out-of-
sight, out-of-mind disposal on vacant land or in the backyard. Trash
was often burned in the open, filling the air with smoke for miles.
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“Midnight dumping” in rural areas or waterways was a common
practice. Virtually no one considered the effects of toxic wastes
seeping into groundwater. The gold standard during these years was
a “sanitary landfill” that was merely covered with dirt to reduce
sanitation hazards.3

The 1965 Solid Waste Disposal Act was the first attempt by the
federal government to bring some order to solid waste practices, but
it did little more than provide some basic guidelines for states to
better control trash disposal. In 1971, EPA Administrator William
Ruckelshaus initiated “Mission 5000” with the goal to close five
thousand of the estimated fourteen thousand open dumps within a
year. The deadline was not met, but it was a good first effort.4 After
passage of the Clean Air Act, the Clean Water Act, and the 1972
Ocean Dumping Act (which put a stop to offshore dumping of sew-
age sludge and industrial wastes), land disposal of wastes was the
final regulatory frontier.

By the 1970s, hazardous wastes had become recognized as a
serious and growing threat. A House committee warned that, “ap-
proximately 30–35 million tons of hazardous waste are literally
dumped on the ground each year. Many of these substances can
blind, cripple, or kill. They can defoliate the environment, contami-
nate drinking water supplies, and enter the food chain under present,
largely unregulated disposal practices.”5

In 1976, Congress passed the Resource Conservation and Recov-
ery Act (RCRA). The act banned open dumping of solid waste and
authorized the EPA to set minimum criteria for landfills. Hazardous
wastes received special attention with strict requirements for their
treatment, storage, and disposal. Businesses and industries also were
tasked to keep “cradle-to-grave” records from the time hazardous
waste is generated to its final disposal.

Solvents, battery acid, chemical wastes, and some pharmaceuti-
cal wastes are all examples of hazardous waste. In determining
what’s hazardous and what is not, the EPA addresses the following
questions: Is it easily combustible or flammable? Is it corrosive or
does it dissolve metals or burn the skin? Does it undergo a rapid or
violent chemical reaction with other materials? Does it contain toxic
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metals, pesticides, or organic chemicals above regulatory levels? A
yes answer to any one of these questions qualifies the waste as
hazardous. The EPA also can target a waste as hazardous for other
specific reasons.

Generators of hazardous waste include the full gamut, from large
industries to small businesses, hospitals, universities, and govern-
ment facilities. The RCRA cradle-to-grave regulations apply to sites
generating more than one hundred kilograms (220 pounds) of haz-
ardous waste per month (about half of a fifty-five-gallon drum) or
more than one kilogram (2.2 pounds) a month of acute hazardous
waste. Businesses that generate less than these amounts are still
responsible for delivering their hazardous waste to an authorized
site for storage, treatment, or disposal. This is not always easy.
Complying with RCRA regulations can be very challenging for
small businesses.

RCRA is one of the EPA’s most important, but least appreciated,
environmental laws. Elements of the program operate in nearly eve-
ry community across the country. A total of 80 percent of all U.S.
residents live within three miles of a RCRA-regulated hazardous
waste generator or treatment, storage, or disposal facility. Half of
the country’s residents live within one mile.6 Most states (called
primacy states) basically run the show. These states have imple-
mented a hazardous waste management program that is at least as
stringent as the federal requirements. The EPA takes the lead for
Tribal lands and non-primacy states. The RCRA program is re-
viewed annually by the EPA, but the policing of individual facilities
is done by the states (when they have primacy) or initiated by citi-
zen lawsuits.

As the title suggests, the RCRA also encourages practices that
minimize waste generation and promote recycling. In this respect,
the act has been a large success. The amount of hazardous waste
generated in 2002 was about one-seventh of the amount generated
annually when RCRA was enacted twenty-five years earlier. 7 In
2010, the Aspen Institute identified “Rethinking Wastes as Materi-
als” as one of the top ten ways that the EPA has strengthened Amer-
ica.8 An example of a major change in the use of hazardous materi-
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als is the switch from chlorinated solvents to ultrapure water for
cleaning computer chips. Another RCRA hallmark has been its re-
sponsiveness to emerging and unique wastes—fluorescent light
bulbs, lead acid batteries, medical wastes, and E-waste from com-
puters and electronic gadgets—to ensure that these things don’t end
up just being thrown in the trash. And thanks to the 1980 Used Oil
Recycling Act, almost all used oil is now recycled.

In 1980, nearly sixty thousand businesses treated, stored, or dis-
posed of hazardous waste, with outdated practices resulting in con-
tamination of many of these sites. The number of sites needing
cleanup was more than triple those on the national Superfund list at
the time.9 In response, 1984 amendments created the RCRA Correc-
tive Action Program, which required cleanup of all waste that had
leaked into the environment at a hazardous waste facility. This
cleanup, at the owner’s expense, prevents expenditure of taxpayer
dollars at a future Superfund site. Although cleanup at RCRA sites
receives much less attention than Superfund, it is no less important.
It’s been a slow go. More progress has been made through a separ-
ate program under RCRA—the underground storage tank (UST)
program.

As suburban areas rapidly expanded after World War II, oil compa-
nies bought prime real estate, built gas stations, and leased them to
dealers. By 1971, the United States had around 225,000 gas stations,
with most of them storing their fuel in underground tanks. At the
same time, wells were being drilled to supply water to the fast-
growing suburbs.10

By the 1980s, about two million USTs in the United States were
located beneath gas stations, airports, military bases, schools, car
rental agencies, and other businesses. Some tanks contained liquids
such as pesticides, chemical wastes, and dry cleaning fluid, but most
of them held gasoline and other petroleum fuels. Almost all USTs
had been constructed of ordinary steel, making them highly suscep-
tible to corrosion if they came into contact with groundwater. As-
suming they were properly installed and maintained, these USTs
had an estimated lifespan of fifteen to twenty years. At the time the
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problem got on the EPA’s radar, it was estimated that at least a
million of these steel petroleum storage tanks had been in the
ground for more than sixteen years.11

Groundwater contaminated by gasoline can expose humans to
numerous chemicals, including benzene, a proven human carcino-
gen. While gasoline has a familiar smell that often serves as a warn-
ing, low levels can be ingested in drinking water for an extended
period of time before being detected. Vapors that collect in build-
ings at high concentrations can pose a threat of explosion or fire,
and at lower concentrations they increase the risk of cancer and
other detrimental health effects. These dangers had barely, if at all,
been considered in siting gasoline and other chemical storage tanks
underground.

In 1984, 60 Minutes, the most popular television show at the
time, aired “Check Your Water” (produced by Patti Hassler). The
segment featured homeowners whose wells had been contaminated
by leaking USTs in the Canob Park neighborhood of Richmond,
Rhode Island. A nearby Mobil gas station was the prime suspect,
but there was also an Exxon station across the street. The first com-
plaint of foul-tasting water dated back to 1968.12 Since then, the
contamination had spread to more than a dozen wells, forcing resi-
dents to buy bottled water for drinking and cooking. One family told
the 60 Minutes commentator how they packed their kids in the car
several times a week and drove to a relative’s house just to take a
bath. Most troubling was the fear that some children had been
harmed in utero when their mothers unknowingly consumed con-
taminated water. Word about the contamination had spread, and no
one could sell their house to escape the problem.

This wasn’t the first instance of contamination from leaking
USTs, but the 60 Minutes episode brought the problem to national
attention. Harry Reasoner, the moderator, reported that the EPA
believed that leaking USTs could be the major pollution problem of
the 1980s. (Many states later reported leaking USTs as the primary
source of groundwater contamination.) Reasoner warned that the
tanks beneath the corner gasoline service station in your neighbor-
hood could be a “time bomb” ready to explode. The irony here was
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that USTs had been the solution for reducing the dangers of fire and
explosions from aboveground tanks.

A Mobil executive vice president interviewed for the 60 Minutes
segment assured the television audience that the tanks at the Mobil
gas station were not leaking. He insisted that, except for the rare
case of human errors, “we don’t have any leaks in tanks.” The
Exxon spokesman thought maybe 2 percent of their tanks were leak-
ing. Another 60 Minutes guest, a petroleum industry consultant,
estimated that two or three out of every ten gas stations in the
country were leaking gasoline into the ground. All three underesti-
mated the extent of the problem.

As the number of leaking underground tanks grew, communities
across the country were overwhelmed in dealing with them—in-
cluding Richmond, Rhode Island. When asked why the town hadn’t
closed the gas station in Canob Park, the president of the town
council responded, “It was brought to our attention, loud and clear,
that a company the size of Mobil had resources to successfully
counteract anything that we might put up!”13

Despite rising public outcry, the EPA was handicapped in being
able to provide assistance. Gasoline is not considered a waste,
which means it wasn’t subject to RCRA. Congress, however, soon
got the message. As part of the 1984 amendments to RCRA, a
regulatory program for USTs was added. (Underground tanks for
home heating oil and farm motor fuels remained exempt from the
law.)

The EPA was now able to set standards for UST design and
installation, leak detection, and spill and overfill control. However,
the agency still lacked authority to assist states and communities in
cleaning up leaking underground petroleum tanks. Congress had
specifically excluded petroleum products from Superfund, the
EPA’s principal clean-up program. In 1986, Congress once again
got the message and authorized cleanup of UST petroleum leaks.

Ron Brand was the EPA’s first UST program director. He recog-
nized that success of the program depended on states, tank owners,
and tank operators all working together. Tank owners ranged from
deep-pocketed oil conglomerates to mom and pop gas stations. “We
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wanted to be sure that the regulations were practical,” Brand said.14

“Perhaps the best way to begin defining EPA’s responsibilities is to
say what the Regional Offices will not be doing. They won’t run the
UST program for the state. They won’t dictate behavior at the state
level. They won’t second-guess individual state decisions.”15 What
this all boiled down to was that the EPA had structured more flex-
ibility into the UST regulatory program than perhaps any other fed-
eral environmental program.

The UST program was set up as a franchise operation (think
McDonald’s) where the owner (in this case, the states) operates
relatively independently within a larger organization’s (the EPA’s)
framework. The program is financed in large part by a 0.1 cent tax
on each gallon of motor fuel sold nationwide. Known as the LUST
(Leaking Underground Storage Tank) Trust Fund, it provides mon-
ey for states to fund staff, take enforcement actions, and undertake
cleanups when necessary. The states have considerable latitude in
how they use their LUST funds. (There’s also the added fun of
telling family and friends that you’re going to a “lust” meeting.)

When the EPA completed its UST regulations in 1988, it gave
tank owners ten years to upgrade or replace their tanks to meet the
new standards. Less time (five years or less, depending on the age of
the tank) was given to upgrade leak detection from the old-fash-
ioned periodic dip-stick checks to sensitive probes capable of de-
tecting extremely small leaks.

There have been financial and technical challenges along the
way. On the financial side, tank owners are required to have one
million dollars of insurance to cover future leaks. This can be a
significant burden on small businesses who may only be able to
afford a policy with a large deductible. However, by collecting their
own small tax on gasoline sales, many states have established pro-
grams to make this insurance affordable with reasonable deduct-
ibles. Another financial challenge is that Congress repeatedly tries
to raid the LUST Trust Fund for other purposes.

On the technical side, the presence of methyl tert-butyl ether
(MTBE), the fuel additive that replaced tetraethyl lead in gasoline
for two decades, has complicated cleanup and increased the cost at
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many sites, particularly in California and New England. Diesel and
biofuels have also presented new challenges in corrosion control.
And because petroleum products are lighter than water, a separate
phase can float on the water table that is difficult to recover. Fortu-
nately, improved scientific understanding of natural biodegradation
processes in the soil and groundwater has allowed decisions to be
made about “how clean is clean.” For example, California has al-
lowed thousands of “low-threat” USTs to be closed even when
groundwater contaminant concentrations exceed drinking water
standards in some portion of the site. Sites are eligible if remedia-
tion has been attempted, the dissolved plume is shrinking, and the
groundwater appears to have no future as a drinking water source.
The basic idea is that technical and funding resources available for
environmental restoration are limited, and higher priority exists for
these resources elsewhere.

By working with communities to prevent, detect, and clean up
tank leaks, the UST program is regarded as one of the EPA’s most
successful programs. By 2018, more than 1.8 million substandard
USTs had been closed and 478,000 releases had been cleaned up.
The EPA continues to regulate over half a million UST systems,
with the rate of newly reported leaks greatly reduced.16 In 2015, the
EPA upgraded its UST regulations to help further prevent and detect
UST releases. As an indication of the general acceptance of the UST
program, these new regulations received almost no press.

What about the Canob Park neighborhood? The town received a
new water supply paid for in large part by the two oil companies
(without admitting culpability). In 2015, the Exxon site received a
“No Further Action” letter from the state. As of 2018, the Mobil
station still has residual contamination in bedrock and the site con-
tinues to be monitored.
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13

RESURRECTING THE EPA

The environment is a problem you must tend to everlastingly. It
doesn’t go away. It’s not like putting out a fire or even building a
highway. You can’t do it, then brush your hands and say, “on to
the next task.”
—William D. Ruckelshaus1

The U.S. Environmental Protection Agency’s (EPA’s) mandate to
protect the environment and public health is an immense and com-
plicated task. Scott Pruitt advocated simplifying this thorny problem
with a “back-to-basics” approach to environmental protection, por-
traying this as a commonsense return to the agency’s roots. In point
of fact, never in the EPA’s history has there been a time when
anything was ever simple. From its earliest days, the agency has
been in a constant battle against powerful corporate interests. As
noted by a former Republican staffer, the Trump administration’s
return to basics is “a smokescreen to their real intention to restore
the dependence of the United States energy system on fossil fuels.”2

For the past decade, the public has been subjected to a constant
drumroll of misinformation directed against the EPA. American’s
have been told time and again that the EPA is out of control with
regulations. The truth is far more complex. As we have seen, estab-
lishing any new regulation must build a strong case and overcome
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intense lobbying and litigation from affected interests. The other
message by those who oppose the EPA, and this one has strong
nostalgic appeal, is that the states are much better suited for dealing
with their environmental problems than some monstrous federal
agency. This is true in many respects but overlooks the fact that if
the states by themselves had been doing their job there never would
have been a need for a federal environmental protection agency.
Ideally, states are best suited for implementing regulations and man-
aging their resources, but federal laws, oversight, and technical sup-
port are essential.

In 2010, to recognize the EPA’s fortieth anniversary, a group of
environmental leaders convened by the Aspen Institute developed a
list of the agency’s top accomplishments.3 Among them were major
reductions in water pollution by industries and wastewater treatment
plants; 75 to 90 percent less pollution from cars in 2010 than their
1970s counterparts; removing lead from gasoline; major progress on
addressing acid rain; and banning DDT, which brought the bald
eagle and other birds back from the verge of extinction. Also note-
worthy are the EPA’s unsung accomplishments in implementing
lesser-known Congressional acts. The 1984 Emergency Planning
and Community Right-to-Know Act requires industrial reporting of
toxic releases and helps communities plan for chemical emergen-
cies. The act was passed after a toxic gas release in Bhopal, India,
killed thirty-eight hundred people. The 1989 Oil Pollution Act creat-
ed a trust fund financed by a tax on oil to clean up spills when the
responsible party is incapable or unwilling to do so. It was passed
after the Exxon Valdez spilled eleven million gallons of crude oil
into Alaska’s Prince William Sound. Energy Star, a collaborative
program between the EPA and Department of Energy, has guided
consumers to energy-efficient appliances and products for over
twenty-five years. This popular program (targeted for elimination
by the Trump administration) saves consumers more than thirty
billion dollars a year.4

While these accomplishments are largely in the past—what we
might term the agency’s Glory Days—the need for a strong EPA
continues. On any given day, any number of environmental prob-
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lems hit the news: dead zones in the Chesapeake Bay and Gulf of
Mexico, cancer-causing chemicals in a city’s drinking water, beach
closures from fecal bacteria, lead in drinking water at an elementary
school, rural wells contaminated by agricultural chemicals, and
methane and toxic chemicals from fracking operations. The impera-
tive for a strong EPA is no less today than it was fifty years ago.

Without vocal public insistence, the EPA never would have been
created. And without this critical public support, the agency never
would have achieved the accomplishments that many Americans
now take for granted. As a society in general, we have entered the
dangerous terrain of indifference towards the environment. This
problem reflects a host of deep-seated and troublesome trends in
America—loss of respect for expertise and fact-based evidence, loss
of confidence in America’s institutions, and undermining the press
as “fake news” when you don’t like the message.

With all these external forces at play and low morale among
career employees at the EPA, restoring the agency to its rightful
place will not be easy. A place to start is new leadership dedicated
to the agency’s mission. Upon being re-instated as EPA administra-
tor after Anne Gorsuch resigned, William Ruckelshaus found a ca-
dre of beaten-down enforcement personnel. He decided to dramatize
his commitment for an effective enforcement program at a large
meeting of EPA employees. Ruckelshaus explained that initially he
was concerned that EPA enforcement personnel would be pent up
like “a bunch of tigers in the tank” ready to pounce as soon as the lid
came off. “Well, I think we opened the tank all right,” he told the
crowd, “but based on what I see here the past few months, there may
be more pussycats in the tank than tigers.” Ruckelshaus’s speech
was followed by sustained applause. EPA employees felt that, once
again, the agency’s top managers had a commitment to building a
credible and effective enforcement effort.5

Along with new leadership, it is essential to restore the scientific
capabilities of the EPA and faith in its scientific integrity. Joseph
Goffman, a former senior EPA official and now executive director
of the Harvard Environmental & Energy Law Program summed up
the imperative: “Faithfully followed, the rulemaking process is a
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stern taskmaster that demands intellectual honesty.”6 Reversing cor-
porate capture of the EPA, eliminating efforts to control scientists
and their outputs, and undoing the damage to science-based rule-
making are key priorities. The EPA also needs adequate funding and
a favorable work environment to attract a capable and committed
workforce.

A key component of rebuilding the public’s confidence in the
agency and support of its mission is to connect the EPA to people’s
daily lives. Nearly half of the EPA’s budget goes to popular and
vital state-level programs, of which most people are unaware. To
turn the tide, better communication with the public on these and
other contributions should be one of the EPA’s highest priorities.

The EPA’s dual role as cop and helper is a difficult balancing
act. No matter how necessary and well-intentioned, regulations trig-
ger compliance costs. EPA opponents virtually never use the word
regulation without inserting “job-killing” in front of it. This has
created a perception that the EPA is detached from the social and
economic realities facing many Americans, opening the agency to
repeated (and generally false) attacks that repealing regulations is
essential to protecting jobs. To counter these attacks, the EPA needs
to find ways to make regulations simpler and less burdensome. Peo-
ple quickly become frustrated when faced with too many nitpicky
and time-consuming regulations, particularly at the small business
level. Recordkeeping and reporting costs for documenting compli-
ance can be high and should be simplified whenever possible. Here,
electronic reporting and advanced monitoring technologies, such as
sensors and satellite imagery, show some promise in simplifying
compliance monitoring.7 Simpler and clearer permitting processes
are also needed. This doesn’t mean, of course, that the EPA should
not enforce the rules it makes and ensure that companies conform to
them.

Regulations are much easier to impose on new facilities and
equipment than retroactively on those that already exist. For exam-
ple, consider a water well contractor whose livelihood depends on
an expensive drilling rig that he manages to keep running but that
emits more air pollutants than allowable under today’s standards for
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new drill rigs. Given the potential impacts on his livelihood, the
better course would be to provide an incentive or grace period to
upgrade, rather than a sudden demand to do so.

A rebooting of the EPA does not equate to simply a return to
more of the 1970s-type approaches to environmental regulations.
Rather it provides an opportunity to incorporate lessons learned
about how to better design environmental policies through such
means as market-based incentives, public-private partnerships, and
a greater focus on encouraging processes and materials that mini-
mize environmental pollution rather than just end of pipe treat-
ment.8 There’s plenty of opportunity for more effective and user-
friendly regulations when backed up by experiences and science.
The solutions to many environmental issues also require greater
integration across environmental media—air, surface water, ground-
water, soil, and land. Collaborative efforts—such as the One Water
movement to manage drinking water, wastewater, and storm water
collectively to achieve multiple benefits—are a promising develop-
ment.9

When an environmental crisis arises, public demands for action
come fast and furious, whereas understanding the short- and long-
term risks often takes time. In a true crisis, the EPA often has to
make decisions on the fly based on the best available information
and a delicate balancing act involving how much to apply the pre-
cautionary principle. The lead crisis in Flint, PFOA contamination
of Hoosick Falls drinking water, and the shutdown of an entire
public water supply system because of toxic algal blooms are situa-
tions when the EPA needs to be nimble and responsive to directing
resources and attention to critical components of the crisis. In order
to bolster public confidence and prevent an angry backlash when
false assurances must be retracted, the agency needs to communi-
cate risks—and uncertainties about those risks—in an understand-
able and forthright way.

EPA regulations will be effective in the long run only if they can
withstand legal and legislative efforts to undo them. Obama learned
that executive actions without Congressional support can be undone
by following administrations. Michael Levi, a special assistant to
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Obama on energy and economic policy had forewarned: “If you
make a push purely on the executive action front and you don’t back
it up with measures to bolster public support, a lot of this can crum-
ble under a new administration.”10 This is exactly what has hap-
pened. Fortunately, the Trump administration has fallen into the
same trap with many of its actions.

A year into the Trump administration, an EPA employee
summed up the situation at the beleaguered agency: “We’re just
kind of being told, ‘Do the opposite thing you did 18 months
ago.’”11 In a post-Trump world that same advice applies. Address-
ing today’s most pressing environmental problems requires the an-
titheses of Trump—cooperation, collective action, and a strong
EPA. If you care about climate change, if you care about the envi-
ronment, and if you care about your children’s health—then you
should care about the future of the U.S. Environmental Protection
Agency.
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