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Executive Summary

lean water is essential to America’s health

and welfare. Our lakes, rivers, streams and

creeks provide us with water to drink, give
character to our most beautiful natural places, and
give us places to fish and swim. Yet, across the coun-
try, thousands of miles of waterways are threatened
by at least one of five major potential sources of
contamination: coal ash pits, oil pipelines and trains,
fracking wastewater pits, animal waste lagoons, and
toxic chemical storage facilities.

The following analysis and review finds thou-
sands of “accidents waiting to happen” across
the country, including 31 toxic facilities in flood
zones in New Jersey; 170 hog waste lagoons in
flood zones in North Carolina; and at least 326
coal ash ponds at coal plants within a quarter-
mile of a waterway. Many of these facilities could, in
the event of a spill, devastate the environment and
threaten human health.

To protect our waterways, policymakers must
reduce our dependence on these inherently
risky facilities and stop siting them near the
water'’s edge.

Industrial sites use toxic chemicals that pose long-
term threats to the health of humans and wildlife:

« Many industrial facilities use and store harmful
chemicals that can damage waterways in the
event of an accident. In 2016, more than 21,000
facilities nationwide reported managing 14
million tons of toxic waste — a number likely far
lower than all non-waste toxic material stored and
used in production processes.’

+ Recent spills from a wide variety of industrial sites
have threatened drinking water and damaged the
environment:

° In 2017, a storage facility spilled chemicals into
a creek near Roanoke, Virginia, killing tens of
thousands of fish.?

° In 2017 a steel plant in Portage, Indiana, spilled
chromium, a heavy metal, into Lake Michigan,
causing a nearby community to shut off its
drinking water intake.?

° In March 2018, a spill of ferric chloride at a
Georgia chicken processing plant killed more
than 8,000 fish.*

« In New Jersey, which requires facilities to report
on hazardous chemical storage, 31 industrial
facilities with at least five toxic chemical storage
units on site are located in a 100-year flood zone.
Of those facilities, 16 are in the heavily populated
Newark-Jersey City area across the Hudson River
from New York City.

Oil is transported via train and pipeline routes
along and across America’s rivers.

« Millions of gallons of oil are transported daily
across the country on America’s 140,000 miles
of freight railroads and through roughly 400,000
miles of long-distance pipelines, often alongside
and across rivers and streams.’

« Qils spills frequently occur during transporta-
tion by rail and pipeline. Since 2000, 21 railway
spills and 734 pipeline spills of crude oil over

Executive Summary 1



1,000 gallons have been reported by the Pipeline

and Hazardous Materials Safety Administration
(PHMSA).

« One rail oil route linking the Bakken shale fields
of North Dakota with Chicago travels alongside
the Mississippi River and through a 100-year
flood zone for at least 154 miles. A train travel-
ing this route was responsible for a 2015 spill
that came close to contaminating the Mississippi
River. And the Keystone Pipeline travels for 455

miles through flood zones on its route from North

Dakota to Texas, while crossing 2,370 waterways.

Animal waste lagoons at factory farms threaten
lakes and streams with pollution.

« In 2007, 2.2 billion livestock and poultry in the
U.S. produced 1.1 billion tons of manure.” Most
livestock in the U.S. are raised in concentrated
animal feeding operations (CAFOs) where waste
must be managed and stored.® A CAFO produces
about 20,000 tons of waste per year on average,

and a single farm with 2,500 dairy cows produces

as much solid waste as a city of 411,000 people.

+ Lagoons frequently spill or overflow. In 2018,
Hurricane Florence caused at least 32 hog waste
lagoon overflows in North Carolina.® And a study

published in 2000 found that, from 1995 to 1998 in
just 10 surveyed states, there were more than 1,000

animal waste spills that killed 13 million fish."

+ In North Carolina alone, there are 170 hog waste
lagoons within 100-year floodplains, and 136

within a half-mile of a public water well, according
to an Environmental Working Group/Waterkeeper

Alliance analysis of satellite imagery.'

Pits of toxic coal ash sit along America’s major riv-

ers and lakes.

+ Large impoundments at coal-fired power plants
store ash, a toxic byproduct of burning coal. As
most coal-fired electric power plants are located
next to bodies of water for cooling purposes,

2 Accidents Waiting to Happen

these coal ash pits are often located along rivers
and lakes, sometimes separated from waterways
by only a thin retaining wall.

Coal ash pits frequently spill and leak.

° |n 2018, floodwaters from Hurricane Florence
inundated a coal ash pond at the Sutton Plant
in North Carolina, sending toxic ash waste into
a nearby lake and the Cape Fear River.”

° |n 2008, a coal ash pit at the Kingston Plant in
Tennessee spilled 5.4 million cubic yards of coal
ash waste into the Emory and Clinch rivers."
Following the spill, sediment samples were
devoid of life, and fish were found with elevat-
ed levels of toxic selenium and mercury.

° An analysis of electric utility reporting by
Earthjustice in December 2018 found evidence
of harmful groundwater contamination in 22
states at 67 different coal plants.™

In the U.S., 181 coal plants with on-site coal ash
pits lie within a quarter-mile of freshwater or
ocean, and 26 lie in a Federal Emergency Manage-
ment Agency 100-year flood zone.’ These 181
plants generate at least 50 million tons of coal

ash each year."” They are also home to at least 326
coal ash pits, including 22 that were found to be in
poor condition according to a 2014 U.S. Environ-
mental Protection Agency (EPA) assessment.

Fracking waste pits store toxic and radioactive
wastes.

Fracking wastewater pits contain waste from
hydraulic fracturing, a method of producing oil
and gas. For each well, hydraulic fracturing can
require pumping millions of gallons of fracking
fluid - water often mixed with sand and hundreds
of chemicals - underground. After the fracking
process is complete, the fluid that flows back to
the surface also contains additional toxic substanc-
es from underground, and is then often stored in
uncovered pits that are prone to spills and leaks.



° Fracking wastewater pits frequently spill. A 2017
study in Environmental Science & Technology
found approximately 400 wastewater pit spills
in just four states between 2005 and 2014.™

° In Pennsylvania, among 254 fracking waste-
water pits identified by SkyTruth in 2015, more
than one in four - 69 in total — were located
within a quarter-mile of a stream or river.

To protect our waterways, state and local gov-
ernments should strictly regulate activities that
involve the production, storage or use of large
quantities of dangerous substances, and ensure
that, to the extent those activities occur, they
take place far from water. Policymakers should:

- Transition away from industrial operations that
use or generate huge volumes of toxic or other
waste that threatens our water and our health. For
each type of “accident prone” operation profiled

in this report, safer alternatives exist. For example,
many manufacturers have reduced their use of
toxic chemicals by switching to safer alternatives
or making production less wasteful.

As that transition is underway, ensure that
facilities that use or store large quantities of toxic
material are not permitted near our waterways.

In particular, officials should keep areas near our
rivers, lakes, streams and wetlands free from facili-
ties that pose major pollution, and should work to
close or relocate facilities currently sited by water.

Strengthen and enforce regulations on the
storage and handling of toxic materials at sites
that cannot be relocated or closed.

Reject any efforts to weaken existing federal clean
water protections - including current measures to
undermine modest rules for coal ash and severely
limit the jurisdiction of the Clean Water Act.

At the Kingston Fossil Plant, Ash Pond C contained decades worth of toxic coal ash waste. When the coal ash pit’s dike failed, more

than 1 billion gallons of coal ash waste flowed into the nearby Emory and Clinch rivers.?® Image: ©2019 Google

Executive Summary

3



Introduction

arly in the morning of December 22, 2008,

a dike burst at the Kingston Fossil Plant in

Harriman, Tennessee. The dike was the only
barrier preventing coal ash, a waste byproduct of coal
burning, from spilling into the Emory River just a few
feet away.”

When the dike broke, more than 5.4 million cubic
yards of ash - 1.1 billion gallons, more than the
amount of oil spilled during the BP Deepwater Ho-
rizon oil spill - came pouring out, flowing into the
Emory and nearby Clinch rivers, damaging 15 homes
and rendering three others permanently uninhabit-
able.? Coal ash contains dangerous substances such
as arsenic, lead, mercury, cadmium, chromium and
selenium, which threaten human health and wildlife.’

Video footage revealed large numbers of dead fish
washed up on the shore downstream from the spill,
despite assurances from the Tennessee Valley Author-
ity that contaminants in water samples were within
acceptable levels.?? The next year, samples from the
river were devoid of life.® “It looks like something
you would have got off the moon,” Appalachian State
University biologist Shea Tuberty told National Public
Radio in 2009.>* A Duke University study of down-
stream river sediment found levels of arsenic at 2,000
parts per billion — 200 times the level safe for drink-
ing water.?

In the years since the spill, its long-term conse-
quences for human health have become clearer. By
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2018, ten years after the spill, more than 30 people
who had worked to clean up the spill had died of
iliness.?® Their survivors, along with sick workers, won
a lawsuit in 2018 against the company that handled
the cleanup, alleging that exposure to coal ash led to
illness and death.”

Generating billions of gallons of toxic waste makes
little sense. Storing that waste so close to a major
river invites disaster. Yet the Kingston Fossil Plant is
far from the only place where highly toxic and dan-
gerous substances are located a stone’s throw from
our most important waterways. Across the country,
thousands of facilities storing toxic chemicals and
dangerous waste - such as fracking fluid, agricultural
waste, and caustic industrial chemicals - sit alongside
America’s rivers, streams and lakes. Many of these
facilities are poorly regulated or barely monitored.

In many cases, the risks posed by these facilities can
be avoided. Safer methods of industrial production
and more sustainable farming operations can allevi-
ate the need to store toxic chemicals or vast quanti-
ties of animal waste. Clean energy can eventually
eliminate or dramatically reduce the need to frack

for oil and gas or store coal ash alongside waterways.
In the meantime, we can prevent these risks from
getting worse by preventing the construction of risky
facilities, especially near waterways. And for existing
facilities, strong regulation and effective enforce-
ment of environmental laws can lessen the risk to our
waterways and our health.



Thousands of Dangerous Sites
Threaten America’s Water

lean water is essential to America’s health

and welfare. Fresh water is where we fish,

swim and play, and it is critical to wildlife, our
economy, and our basic survival.

Each day, America’s waterways are put at risk by the
thousands of industrial, agricultural and fossil fuel
facilities and operations that line their shores, some-
times mere feet from the water’s edge. Many of these
facilities are poorly maintained and poorly regulated,
and spills can occur as a result of events ranging from
bad weather to simple deterioration.

In daily life, these sites often appear in isolation - a
pipeline through the neighborhood, or a chemical
plant sitting by the local river. A review of the mul-
titude of hazardous facilities near our waterways
reveals that these facilities constitute a systemic prob-
lem that puts waterways across the country in peril.

The following sections illustrate five types of threats
facing American waterways. Each section presents in-
formation on the threat, case studies on recent spills,
and data on looming problems.

« Industrial facilities that store toxic substances.
+ Oil rail lines and pipelines.

« Manure lagoons at factory farms.

+ Coal ash pits.

« Fracking waste pits.

Industrial Use of Toxic Chemicals
Puts Water at Risk

Many facilities, from a wide variety of industries, use
large quantities of harmful chemicals that can dam-
age waterways in the event of an accident. According
to the EPA, “facilities in industrial sectors like chemical
and metal manufacturing, mining and food process-
ing are responsible for nutrient and metal pollution
in lakes, rivers and streams, and can degrade water
quality and threaten drinking water sources.”?*

The quantity of chemicals kept in storage or used

in processes on industrial sites is unknown. In 2016,
more than 21,000 facilities submitted data to the
EPA’s Toxic Release Inventory (TRI) and reported man-
aging 14 million tons of toxic waste.*® Yet this amount

A tank rupture at this Freedom Industries plant in West Vir-
ginia spilled up to 7,500 gallons of the chemical MCHM into
the Elk River, poisoning residents and interrupting the water
supply of 300,000 people. Image: U.S. Chemical Safety Board

Thousands of Dangerous Sites Threaten America's Water 5



Figure 1. In New Jersey, the Total Weight
of Toxics Used Is Almost 100 Times
Higher Than Toxic Waste Produced??

Company-Reported Toxic
Use in New Jersey (2011)
m Toxics Consumed or
Shipped
(16,811 million pounds)
Toxic Waste
(172 million pounds)

does not include non-waste chemicals. In New Jersey,
where companies are required to report total toxic
chemical use along with toxic waste, the total weight
of toxics in use is almost 100 times higher than toxic
waste produced.?

Industrial sites are often located near bodies of water
in order to use water for cooling, to have access to
water transportation, or to make waste discharges.

Sites far from water’s edge can also pose a spill threat.

In the case of a Louisiana paper mill, a malfunction in
a water treatment system caused a fish kill in a river
1.5 miles away, after waste was discharged through
the plant’s water treatment system connecting it to
the waterway. (See page 7 for more details.)

6 Accidents Waiting to Happen

Industrial Spills Are Common

Data collected by the National Toxic Substance Inci-
dents Program (NTSIP) indicates that toxic industrial
spills are common. In 2012, NTSIP estimated that
15,483 acute, emergency toxic release incidents
occurred across the country. Of those, approxi-
mately 3,700 were spills of toxic liquids or solids that
occurred at fixed facilities (as opposed to during
transportation).*®

In recent years, industrial spills from many types of
industries have damaged water.

In April 2017, a U.S. Steel Corporation plant in Portage,
Indiana, spilled 298 pounds of hexavalent chromium
into a waterway connected to Lake Michigan.?* The
chemical spilled from a corroded pipe. Long-term
exposure to even small amounts of hexavalent chro-
mium can damage DNA, and cause lung, skin and
kidney cancer. The chemical was made infamous by
the movie Erin Brockovich. Chicago’s Department of
Water Management sampled water in Lake Michigan
one mile from the spill and detected a hexavalent
chromium level of two parts per billion, 13 times
higher than normal although below the threshold

of what is considered safe by the EPA.*> Three lo-

cal beaches were closed as a result of the incident,
and a nearby community shut off its drinking water
intake.?¢ Just six months later, the same plant spilled
chromium (and likely hexavalent chromium) a second
time; in November 2017, the city of Chicago threat-
ened a lawsuit.

In January 2014, a tank containing 4-methylcyclo-
hexane methanol (MCHM) and a mix of glycol ethers
(PPH) ruptured at a Freedom Industries chemical
processing plant, spilling approximately 10,000 gal-
lons of MCHM into the Elk River in Charleston, West
Virginia, the community’s primary source of drinking
water.’® The U.S. Chemical Safety Board found that
Freedom Industries had “failed to inspect or repair
corroding tanks.” Little is known about the human
health effects of MCHM, a chemical used for cleaning
coal. However, nearly 700 residents reported poison-



ing symptoms, and local hospitals recorded symp-
toms including nausea, rashes, vomiting, abdominal
pain and diarrhea in patients who had been exposed
to the water.3 Approximately 300,000 people served
by a local water company were advised not to drink,
shower, or cook with tap water, and the local water
treatment facility needed to be completely flushed in
order to eliminate the chemical.*® For weeks after the
spill, residents reported a strong licorice odor coming
from the water, a smell that was later determined to
be detectable in water containing 1.5 parts per tril-
lion MCHM.*

In August 2011, a paper mill in Bogalusa, Louisiana,
spilled “black liquor,” a byproduct of paper manu-
facturing, into the nearby Pearl River, resulting in
the deaths of thousands of fish.*> The liquid was
released as a result of a malfunction in the plant’s
wastewater treatment system.** A fisherman re-
ported that water turned jet black and foam trailed
behind his boat, and an ecologist reported to the

Times-Picayune that the spill and fish kill spanned at
least 47 miles of the river.*

Other recent industrial incidents have also damaged
waterways or put them at risk. In March 2018, a spill of
ferric chloride at a Georgia chicken processing plant
killed more than 8,000 fish.* In November, 2018, an oil
refinery in San Antonio spilled 50 gallons of the toxic
chemical naphtha into the San Antonio River, although
officials did not report environmental damage.*® In
2017, Hurricane Harvey caused more than 100 toxic
releases in the Houston area, including some that
impacted waterways, according to an analysis by the
Associated Press and the Houston Chronicle.*” In Oc-
tober 2017, Dover Chemical spilled sodium hydroxide
(lye) into Sugar Creek in Ohio, killing fish in a two-mile
stretch of the river.*® In July 2017, the Ford Truck Plant
in Kentucky spilled urea into Hite Creek, killing as many
as 700 fish.*® Also in July 2017, a store spilled a chemical
additive for herbicides and pesticides into a creek in
Roanoke, Virginia, killing tens of thousands of fish.*

This U.S. Steel Corporation plant on the shore of Lake Michigan spilled hexavalent chromium, forcing the closure of adjacent beaches.

Image: ©2018 DigitalGlobe, IndianaMap Framework Data, Landsat / Copernicus, U.S. Geological Survey, USDA Farm Service Agency
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THREAT SPOTLIGHT:

Industrial Toxic Chemical Storage in
New Jersey Flood Zones

New Jersey has a long history of industrial damage
to waterways and a large and active chemical indus-
try.>2 Today, New Jersey has more Superfund hazard-
ous waste sites than any other state.>®* New Jersey

is also one of the few states that tracks storage of
dangerous chemicals, as required by its Community
Right to Know law, making it possible to identify
facilities with dangerous chemicals that may put
water at risk.>*

An analysis of data for 2017 finds that at least 31 facili-
ties have at least five toxic chemical storage units on
site and are located within a flood zone.*® Sixteen of
these facilities are in the Newark-Jersey City area near
New York City, an area with numerous waterways
including the Hackensack River.

Among the flood zone-located companies with the
highest number of hazardous storage units on site are
International-Matex Tank Terminals, a chemical storage
and transfer company; Chemtex, a chemical importer
for the fragrance industry; and Buckey Pennsauken
Terminal, a warehousing and storage facility.

Figure 2. New Jersey Has 31 Facilities with at Least Five Toxic Storage Units on
Site in Flood Zones, Including Many in the New York City Area®

¥
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Table 1. New Jersey Facilities in Flood Zones with Most Toxic Storage Units on Site>¢

Number of
Company Name Toxic Storage = Company Description
Units on Site
International-Matex 183 Storage and transfer Hudson
Tank Terminals (IMTT) shipments of bulk liquids
Chemtex USA 39 Chemical raw importer for Essex

fragrance industry

Buckeye Pennsauken 34 Other warehousing and storage Camden
Terminal LLC

Buckeye Terminals LLC 23 Other warehousing and storage Essex
Harris Corporation 19 Electronic assembly Passaic
Lawson Products Inc. 18 Distribution center Essex
Citroil Enterprises, Inc. 17 Manufacturing food flavorings Bergen
Salomone Bros Inc. 15 General contractor Passaic
Eastern Concrete Materials 13 Ready mix concrete manufacturing Hudson
International Flavors 13 Basic research to discover Monmouth
& Fragrances Inc. new flavors and fragrance

New York Terminals LLC 13 Chemical storage terminal Union
Broadview Technologies, Inc. 10 Distributor of anhydrides, Essex

phosphates and anti-rust additives

Risky Qil Trains and Pipe"nes Run Oil is a highly toxic material, and oil spills can devas-
Along and Across Waterways tate natural ecosystems. Crude oil’s toxicity depends

on its source and makeup; however, common com-
Millions of gallons of crude oil and petroleum products ponent chemicals include known human carcinogens
are transported daily across the country on America’s such as benzene.* Crude oil also contains polycyclic
140,000 miles of mainline freight rail and through rough- aromatic hydrocarbons (PAHs), which have been
ly 400,000 miles of long-distance pipelines.>” Each year, linked to skin, lung, bladder and stomach cancers.®®
pipelines carry approximately 9 billion barrels of crude

oil and 7 billion barrels of petroleum products (refined Oil can affect all levels of aquatic ecosystems. In many
products and natural gas liquids), and freight rail lines fish species, oil is highly toxic to eggs and larvae and
carry approximately 150 million barrels of crude oil.*8 can result in decreased reproductive success.”' Oil

can kill birds and mammals when it fouls their feath-
ers or fur, harming their ability to insulate themselves
from the cold.®? Oil is directly toxic to some forms of
algae.®® Oil pollution is also extremely persistent; in
some cases oil has been detected in ecosystems 30

These transportation systems, which carry huge
amounts of environmentally destructive oil products
and frequently travel near or across vulnerable rivers
and streams, pose a threat to America’ s waterways.

Thousands of Dangerous Sites Threaten America’s Water 9



In 2015, a crude oil train derailed on the banks of the Galena River in lllinois. Image: U.S. Environmental Protection Agency

years after a spill.5* Oil extracted from tar sands is
particularly difficult to remove from the environment
because of its high viscosity and density.®®

Trains and pipelines used for transporting oil
frequently pass near or over water. Rail lines in
particular are often built along rivers to maintain
moderate grades.®®

Thousands of miles of crude oil pipelines crisscross the coun-
try. Image: U.S. Energy Information Administration
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Both rail and pipeline oil transportation are vulner-
able to spills. Major rail spills can occur following
derailments, which can be caused by track defects

or human error.%” Most pipeline spills are caused by
corrosion or equipment failure.®® Pipelines deteriorate
over time, and about 60 percent of U.S. fuel pipelines
were built before 1970.° Buried pipelines can breach
when they are accidentally struck during digging.”
Pipelines are also frequently found with construction
faults soon after they are built; many faults have been
found in the Keystone Pipeline, the first leg of which
spilled 12 times in its first year of operation.”

Despite the potential for and history of damaging
spills, oil transportation, particularly by pipeline, is
poorly regulated. As of 2012, only about 10 percent of
country’s 240,000 miles of “gathering” pipeline - the
pipelines that carry oil and gas to processing facilities
- fell under federal safety and construction regula-
tions.”2Meanwhile, rail oil shipments are permitted

to travel in mile-long trains, meaning that a single
derailment can result in a serious spill.”®



Rail and Pipeline Oil Spills Happen
Frequently

Oils spills frequently occur during transportation by
rail and pipeline. Since 2000, at least 21 railway spills
and 734 pipeline spills of crude oil over 1,000 gallons
have been reported by the Pipeline and Hazardous
Materials Safety Administration (PHMSA).”* Many oil
rail and pipeline spills in recent years have had seri-
ous consequences for waterways.

In February 2015, a train carrying crude oil from North
Dakota derailed in Mount Carbon in central West
Virginia. Investigators found that a broken rail on the
track was likely the cause of the derailment.”” Twenty-
seven tank cars, each carrying nearly 30,000 of crude
oil, derailed.”® Approximately half of the cars ignited,
leading to several multiday fires which burned down
a home and caused evacuations in the area.”” Some
oil flowed into the nearby Kanawha River and Arm-
strong Creek, forcing the shutdown of two nearby
water intakes and affecting water access for thou-

sands of customers of the West Virginia American
Water Company.”®

In January 2015, a pipeline burst near Glendive, Mon-
tana, dumping approximately 50,000 gallons of oil into
the Yellowstone River and causing the governor to de-
clare a state of emergency.®° Benzene was found in the
water in the range of 10-15 parts per billion; long-term
consumption of concentrations above 5 parts per billion
presents a cancer risk in humans.?' Residents were told
not to drink the tap water due to possible toxicity and
reported that the water smelled like diesel. The spill
happened in winter, when much of the river was frozen
over, and oil was found in unfrozen areas of open water
as far as 60 miles from the spill site. The spill harmed fish,
causing gill, kidney and liver problems.?? It also harmed
migratory and other birds, including bald eagles.®* Ac-
cording to a report prepared by state and federal trust-
ees for Montana and the U.S. Department of the Interior,
“[tThese open water areas are important habitats for
migratory birds as they often provide the only available
water when ice and snow blanket the area.”s

Figure 3. Rail Crude Oil Spills Since 2000 and Pipeline Crude Oil Spills Since 2010 (Spills of 1,000+ Gallons)”®

1,000+ Gallons

/A Rail (2000-2018)

@ Pipeline (2010-2018)
Pipeline spill location
data only available in
bulk-readable format
since 2010.
Source: Pipeline and
Hazardous Materials
Safety Administration
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THREAT SPOTLIGHT:

The Bakken-Chicago Oil Rail Route Runs
Along the Mississippi River for 150 Miles

The Mississippi River is the nation’s most iconic river,
critically important to America’s economy, environment
and wildlife. The Upper Mississippi — the section of the
river that flows from the headwaters of Lake Itasca, Min-
nesota, until it converges with the Ohio River in Cairo, Il-
linois — is the only river to be congressionally designated

as both a nationally significant ecosystem and a nation-
ally significant navigation system. It is also home to 127
species of fish and 30 species of freshwater mussels,
while nearly 300 species of birds migrate through the
river valley.'® The banks of the Upper Mississippi River
also serve as a transportation corridor for a major oil rail
route — one that has already suffered a major spill.

Information about rail routes used for transporting crude
oil is not publicly available." However, information

The Kalamazoo River Spill

On July 25, 2010, a 40-foot long section of pipeline
carrying crude oil burst just south of Marshall, Michi-
gan.® The pipeline was operated by Enbridge Energy,
which owns the “largest, longest and most complex
petroleum pipeline system in the world,” according to
the company.®¢ The pipeline was part of a system that
starts in the Canadian tar sands in Alberta, running
past dozens of small Minnesota lakes and ponds and
alongside three of the Great Lakes before terminating
in Sarnia, Canada, at the southern tip of Lake Huron.®

The probable cause of the rupture was “corrosion
fatigue cracks,” according to the National Transpor-
tation Safety Board.® The leak went undetected for
more than 17 hours, until a local utility employee
called Enbridge’s emergency number.®® At least 1.2
million gallons of tar sands oil, equivalent to almost
two full Olympic swimming pools, spilled into the
nearby Talmadge Creek, flowing into and blacken-
ing almost 36 miles of the Kalamazoo River.° It was
the largest inland oil spill in American history.”!

The Enbridge pipeline was carrying diluted bitu-
men, sometimes called “dilbit” or “tar sands oil,”

a dense and dangerous substance that is heavier
than water. The spilled oil sank to the bottom of the
river, making standard cleanup equipment ineffec-
tive.”2 Large stretches of the river were closed and
remained off-limits for nearly two years.”® Benzene,
a cancer-causing chemical that is toxic at low doses,
was measured in the area’s waters at dangerous

In 2010, a crude oil pipeline spilled 1.2 million gallons of
tar sands oil into the Talmadge Creek and Kalamazoo
River, requiring a years-long cleanup effort. Image: U.S.
Environmental Protection Agency

concentrations, at times up to 10,000 parts per
billion, more than 2,000 times the health standard
for benzene in drinking water.”* Following the spill,
a USGS fish survey found fish that were sick, de-
formed and suffering from lesions.”

Because of the chemistry of tar sands oil, conse-
guences of the spill are particularly long-term. Oil

still remains in the sands beneath the Kalamazoo
River, buried too deep for dredging to remove it.?®
More than 150 families were forced to permanently
relocate.”” Six years after the spill, trees along the river
were found with rings of oil around their bark, still car-
rying the marks of oil from contaminated river water.”®
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Figure 4. One Oil Rail Route Stretches from North Dakota to Chicago, Often Closely Following the Mississippi River®?

——

Minneap “Saf

3!
e

“so"

S

<

A=

pie

.
K)

‘g‘z,

&

|

— Bakken-Chicago Rail Line
=== Mississippi River

\

~es violr

AN

about oil rail routes can become public following rail oil
spills, as in the case of a 2015 train derailment and spill
near the city of Galena, lllinois, which narrowly avoided
contaminating the Mississippi and Galena rivers.”2

Following that incident, rail experts contacted by the
Chicago Tribune were able to conclude that the train
must have been traveling from the Bakken oil fields in

Site of the rail oil spill by the Mississippi and Galena Rivers,
near Galena, lllinois. Image: ©2018 Digital Globe, Google

North Dakota to Chicago, and would ultimately have
been headed for refineries on the East Coast.'® Based
on that information, combined with information about
the rail operator (BNSF), detailed rail routes from the De-
partment of Transportation, and information about oil
loading and unloading facilities collected by Oil Change
International, it is possible to make a reasonable guess
as to which train route the derailed oil train was on.”**

An analysis of the rail oil route in question finds that
the route closely follows the Mississippi River for
much of its length.' Of the 942-mile route from an
oil loading station in Minot, North Dakota, in the
Bakken shale fields to the city of Chicago, 149 miles
of the rail line are within a half-mile of the Mississippi
River. 154 miles of the total route fall within a Federal
Emergency Management Agency (FEMA) flood zone.
This rail line — with a demonstrated history of failure —
puts one of America’s most beloved rivers at risk.
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Figure 5. The Keystone Pipeline Makes 2,370 Waterway Crossings in the U.S.1%¢

s

THREAT SPOTLIGHT:

The Keystone Pipeline Crosses Thousands
of Waterways and Runs through
Hundreds of Miles of Flood Zone

For most crude oil pipelines, publicly available geo-
graphic data is too low-resolution to perform an ac-
curate analysis.” For the Keystone Pipeline, however,
a non-governmental effort called the Keystone Map-
ping Project has created a more detailed map using
information from a variety of sources (for example,
environmental impact statements).'%®

The Keystone Pipeline has already suffered mul-
tiple spills, including a 210,000-gallon spill in
November 2017.'%° A geographic analysis of the
pipeline finds that it likely threatens thousands of
waterways along much of its route. The pipeline
makes 2,370 waterway crossings, more than 300
crossings in each of the six states it passes through.
The pipeline also passes through 455 miles of
FEMA flood zones, 11 percent of the total length

of the pipeline. Much of the pipeline runs through
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areas that have not been mapped by FEMA, so this
estimate is likely conservative.

For 1.3 miles of its route, the Keystone pipeline runs
through a flood zone by the Sabine River in north-
east Texas. According to a report by Public Citizen,
“[dlozens of anomalies, including dents and welds”
were found along a stretch of the pipeline in the area
north of the Sabine River."°

Aerial view of the point where the Keystone Pipeline crosses
the Sabine River in Texas. Image: ©2018 Digital Globe, Texas
Orthoimagery Program, USDA Farm Services Agency'
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Figure 6. Pipeline Path Through Flood Zone by the Sabine River in Texas'"
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This rupture in the Keystone Pipeline near Amherst, South
Dakota, led to the spill of approximately 5,000 barrels of oil."
Image: National Transportation Safety Board

Manure Lagoons Threaten
Ecosystem Destruction

In recent decades, meat and dairy production in
America has undergone a radical shift. Livestock
farms have decreased dramatically in number, but
those that remain have grown much larger.* More
and more animals are being raised by industrial
farming operations that keep hundreds or thou-
sands of animals in confined facilities." In 1992, for
example, less than a third of all hogs were raised
on farms with more than 2,000 animals; in 2012, 97
percent of hogs were."® As of the end of 2017, there
were 19,961 “large” concentrated animal feeding
operations (CAFOs) in the United States, defined as
operations with at least 1,000 cattle, 10,000 swine or
125,000 chickens.!”
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Livestock produce huge amounts of waste. In 2007,
2.2 billion livestock and poultry in the U.S. produced
1.1 billion tons of manure."™® On smaller farms where
animals are grazed on fields, droppings can be
naturally dispersed and absorbed by crops. Most
livestock in the U.S., however, are raised in densely
packed facilities where waste must be managed
and stored."® A CAFO produces about 20,000 tons
of waste per year on average, and a single farm with
2,500 dairy cows produces as much solid waste as a
city of 411,000 people.'®

At many industrial livestock and poultry operations,
animal waste is mixed with water and stored in

pits known as waste lagoons.”?! Often, lagoons are
separated from waterways by only a narrow embank-
ment.'?? Waste lagoons are prone to spills and leaks.
Spills can occur when lagoons crumble or overflow,
including following periods of heavy precipitation

or flooding.'”® Lagoons frequently leach waste into
groundwater, risking contamination of drinking wa-

ter.)?* Waste can also spill into the environment when
it is transported to fields via hoses and pipes, which
can rupture or spring leaks.””® When animal waste is
applied to land, it can wash off of crops and contami-
nate waterways, particularly if waste is overapplied
(either intentionally or accidentally) or applied before
rainfall. Overapplication is common because U.S.
factory farms generate far more waste than can be
utilized by crops.’* A 2018 University of lowa study
found that crop manure applications were leading to
higher nitrate levels in two western lowa watersheds,
threatening water quality and public health.'”

Animal waste spills can severely damage waterways.
Manure contains high levels of nitrogen and phos-
phorus, which can cause algae blooms in lakes and
ponds and can destroy aquatic ecosystems.'”® Waste
can also contain dangerous pathogens like E. coli. Ad-
ditional pollutants found in waste can include growth
hormones used on livestock, antibiotics, chemical
additives to manure, and animal blood.'**

Hog waste lagoon in Georgia. Image: Natural Resources Conservation Service Georgia
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Waste Lagoon Spills Are Common

Data on the full extent of waste lagoon spills is
limited, but available evidence indicates that spills
happen regularly and can be extremely damaging.

A study published in 2000 found that, from 1995 to
1998 in just 10 surveyed states, there were over 1,000
livestock feeding operation spills that killed at least
13 million fish.*® A study conducted by Missouri’s De-
partment of Natural Resources found that 63 percent
of factory farms in the state suffered spills between
1990 and 1994."%" A Chicago Tribune analysis of data
for Illinois found that “pollution incidents from hog
confinements killed at least 492,000 fish from 2005
through 2014, nearly half of the 1 million fish killed

in water pollution incidents statewide during that
period,” and impaired 67 miles of the state’s rivers,
creeks and waterways.'*

Waste lagoons are at increased risk of spilling dur-
ing extreme weather. North Carolina, a major hog
producing state, has seen repeated incidents of
hog waste spills resulting from hurricanes. In 2018,
Hurricane Florence caused at least 32 lagoons to
overflow in the state, spilling millions of gallons of
hog waste into tributaries of the South River and
the Northeast Cape Fear River.** In 2016, Hurricane
Matthew inundated at least 14 waste lagoons.”*
And in 1999, Hurricane Floyd resulted in the failure
of at least 46 North Carolina waste lagoons, which
contaminated tributaries of the Cape Fear, Neuse,
and Tar Rivers.'®

In 2015, at the Cargill Meat Solutions slaughtering
plant outside of Beardstown, lllinois, a breach in a
waste lagoon’s retaining wall released 29 million

gallons of hog waste into ditches and waterways in
and around the plant.*® Much of the waste flowed
through drainage ditches until it reached a pumping
station designed to protect low-lying Beardstown
from flooding. The pumping station then pumped
much of the waste into Muscooten Bay.”®” Ten days
after the spill, state biologists counted 64,566 dead
fish in the bay and linked waterways.'®

In 1995, in the biggest waste lagoon spill in U.S.
history, an eight-acre hog waste lagoon in North
Carolina suffered a dike collapse, releasing 25 million
gallons of waste into the New River - a spill twice

the size of the Exxon Valdez oil spill.*°* The waste was
so thick that it took nearly two months to travel 16
miles downstream the Atlantic Ocean, killing “virtu-
ally all aquatic life” along the way."*° The spill killed 10
million fish, and resulted in the closure of more than
350,000 acres of coastal wetlands for shellfishing.™'

Major spills and leaks can also occur in the systems
that transport or apply waste from lagoons to fields.
In July 2012, animal waste from Hopkins Ridge Farms
spilled into nearby Beaver Creek in Iroquois County,
lllinois." The spill occurred when liquid manure was
applied to cropland by an irrigation pivot at a rate

of 300 gallons a minute for three days, as the liquid
manure ran off the soaked earth and into the creek.'*
The spill contaminated 20 miles of river, killing
148,283 fish and 17,563 freshwater mussels.”** Local
resident Leland Ponton, 75, reported to the Chicago
Tribune that the water “looked like ink,” and was so
dirty that “not even a wild animal could drink out of
it.” The spill may have eliminated nine fish species
from the river, as well as two mussel species that
were on the state list of threatened species.'*
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THREAT SPOTLIGHT:

North Carolina’s Waste Lagoons Put
Water at Risk

A 2016 analysis of waste lagoons in North Carolina by
the Environmental Working Group and Waterkeeper
Alliance (EWG/Waterkeeper) helps reveal the extent
of waste lagoons threats to water."*

EWG/Waterkeeper’s analysis of satellite imagery in
North Carolina found 4,145 waste lagoons in the
state, covering nearly 7,000 acres.”” The analysis
found that 170 of those waste lagoons were within a
100-year floodplain (from the North Carolina Flood
Risk Information System), while 136 lagoons were
within a half-mile of a public water well.

Deteriorating Coal Ash Pits Lie on
the Banks of Major Rivers

When coal is burned, it leaves behind waste called
coal combustion residuals, more commonly referred
to as ash. In 2016, coal plants produced 107 million
tons of ash, of which nearly half (47 million tons) was
left over as waste and not used for other industrial
processes.'

According to data from the U.S. Energy Informa-
tion Administration, nearly 90 percent of coal plants
have a coal ash pit on site (other coal plants store
ash in dry landfills).*® In a coal ash pit, which is often
dug into the land surrounding the coal plant, ash

is mixed with water for storage. The ash eventually
settles out of the water and is deposited at the bot-
tom of the pit.”” The ash can then be collected and
recycled in industrial or construction projects. As of
2012, there were at least 735 coal ash pits, located at
169 coal plants.”

Figure 7. Livestock and Poultry Operations in North Carolina'?
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Often, coal ash pits are separated from water by only a thin
retaining wall, as was the case for a pit at the Kingston Fossil
Plant in Tennessee, the site of one major spill. Image: Skytruth
via Flickr (CC BY-NC-SA 2.0)

Coal Ash Pits Are Inherently Risky

Coal ash pits pose a great risk to waterways because
coal ash is highly toxic, the pits are often located near
waterways, and coal ash pits are susceptible to failure.

Coal ash contains dangerous substances such as
arsenic, lead, mercury, cadmium, chromium and se-
lenium, which threaten human health and wildlife."*?
These pollutants can damage the circulatory, respira-
tory and digestive systems and lead to neurological
and reproductive problems. Additionally, arsenic and
cadmium are known carcinogens.” These pollutants
can also cause long-term damage to the environ-
ment. For example, the chemical element selenium
can bioaccumulate, or build up in concentration,

as it moves up the aquatic food chain, eventually
becoming toxic to animals including fish and aquatic

invertebrates.'® Selenium is fatal to fish at high doses,
and at lower doses it can lead to decreased growth,
weight changes, deformities, and reproductive
problems.*® Because coal can contain trace amounts
of uranium and thorium, coal ash is also often radio-
active.” In combustion waste, these elements can
reach 10 times their original concentration in un-
burned coal.’*®

In addition to the toxicity of coal ash, coal ash spills
can also physically degrade the environment. Coal
ash deposited after a spill can blanket and smother
riverbeds and wildlife."*® This physical degradation is
particularly damaging to animals that live in the river-
bed, including mussels, clams and insects.'®®

Coal ash pits are often located on the edges of
waterways in order to access water for filling the pit
and because coal plants tend to be located next to
water for cooling.'s' Sometimes they are separated
from waterways by only a thin retaining wall, as
was the case for a pit at the Kingston Fossil Plant

in Tennessee, the site of one major spill. Coal ash
pits are also large, averaging over 50 acres in area
with depths of 20 feet, on average able to hold the
equivalent of almost 500 Olympic swimming pools’
worth of wastewater.'®?

Coal ash pits are susceptible to spills. During floods
or heavy rains, uncovered coal ash pits can overflow
and spill into nearby waterways.'®® For example, in
2018, floodwaters from Hurricane Florence inundated
a coal ash pond at the Sutton Plant in North Carolina,
sending toxic ash waste into a nearby lake and the
Cape Fear River.'s*

The biggest spills have occurred because of retaining
wall failures.'®> The hazard is increased for aging or
poorly constructed pits. In the case of the Kingston
Fossil plant spill that resulted from a collapsed ash pit,
the pit was more than 20 years old and the retaining
wall had been built on a layer of “slimes” consisting of
old ash, river silt and clay runoff.’¢ When the slimes
liquefied after a heavy rain, the wall collapsed.”®’
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Many coal ash pits are deteriorating or in poor condi-
tion, according to a February 2014 EPA assessment of
559 coal ash pits.'®® Of these, one in five were rated

in poor condition, and more than half were rated

as being in either fair or poor condition. The assess-
ment also included an analysis of the level of hazard
presented by each site, based on the potential for
economic loss, environmental damage, or damage to
infrastructure if the site fails. Of the sites assessed, 81
were found to have a “high” hazard level and another
250 presented “significant” hazard.'®®

Coal Ash Pits Are Poorly Regulated
Despite the many risks associated with coal ash pits,
they are poorly regulated.

Coal ash itself is not listed as a hazardous substance

by the EPA."° Rather, it is categorized as “solid waste,”
meaning it is regulated similarly to household gar-
bage.”" And while some states regulate coal ash pits to
some degree, for example by requiring pit liners, many
unlined pits remain as a result of grandfather clauses.””?

Coal Ash Leaks and Spills Are Common

Coal ash pits frequently spill and leak, often resulting
in severe damage to bodies of water. Damage can oc-
cur, however, even in the absence of a major spill.

Coal ash sites frequently contaminate groundwater.
An analysis of electric utility reporting by Earthjus-
tice in December 2018 found evidence of harmful
groundwater contamination in 22 states at 67 differ-
ent coal plants.””* Contamination was from chemicals
including arsenic, chromium, lead and selenium.
The utility reports were published as the result of a
U.S. EPA requirement that coal plant owners moni-
tor groundwater and disclose when contamination
exceeds federal limits. A separate 2014 analysis by
Earthjustice found evidence of 208 sites where coal
ash pits and landfills polluted waterways or ground-
water, from either single spills or long-term leakage.'”

Coal ash groundwater contamination poses a threat
to drinking water. In a lawsuit against the Tennessee
Valley Authority, the Southern Environmental Law

Coal ash spill into the Dan River in North Carolina, 2014. Image: Waterkeeper Alliance/Rick Dove on Flickr (CC BY-NC 2.0)
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Center (SELC) presented evidence that unlined coal
ash pits were hydrologically linked to — and therefore
likely responsible for contamination of - the Cum-
berland River, which provides drinking water to one
million Tennessee residents.””® That study helped
convince a federal judge to rule that the Tennessee
Valley Authority’s storage of coal ash waste in unlined
pits violated the Clean Water Act.'”¢

When major spills do occur, damage to nearby water-
ways can be catastrophic.

In February 2014, 39,000 tons of coal ash and 27
million gallons of coal ash pit water spilled into the
Dan River in Eden, North Carolina, after a pipe burst
at Duke Energy’s Dan River Steam Station, located at
the river’s edge."”” Although the plant had recently
transitioned from coal to natural gas, the plant

still stored more than one million tons of coal ash
waste in pits that were separated from the river by
an earthen dam."”® The coal ash contained arsenic,
cadmium, chromium, mercury, selenium and other

toxic substances.””® The Dan River is home to two
endangered species (the Roanoke logperch and the
James spinymussel), is used for livestock watering
and crop irrigation, and is a source of drinking water
for residents in North Carolina and Virginia. In the
wake of the spill, dead turtles were found onshore.'®°
In an interview with the local Fox television affiliate,
Jenny Edwards of the Dan River Basin Association
said “[tJurtles should be hibernating this time of year.
It's cold. They hibernate down in the mud. The fact
that they're crawling up on the bank and dying, even
if it’s not in mass numbers... It’s highly unusual.”"®’
After the spill, indications of coal ash contamination
were also detected in nearby wells.'®

After the previously mentioned Kingston Fossil Plant
spill (see page 4), river water near the site tested posi-
tive for mercury and arsenic, and contained levels of
lead and thallium in excess of safety limits.'® Elevated
levels of selenium and mercury were found in several
fish species near the site, creating the potential for
long-term bioaccumulation and ecosystem dam-

Overhead view of ash pits at the Dan River Steam Station. Image: ©2018 Google
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age.”® Two years after the spill, only half of the spilled
coal ash had been removed.'® By 2018, ten years after
the spill, more than 30 people who had worked to
clean up the spill had died of illness.’® Their survivors,
along with sick workers, won a lawsuit in 2018 against
the company that handled the cleanup, alleging that
exposure to coal ash led to illness and death.”® Fol-
lowing the completion of a seven-year, billion-dollar
cleanup effort, more than 500,000 cubic yards of coal
ash remained in the river.'®

THREAT SPOTLIGHT:

Coal Ash Pits by Waterways and in
Flood Zones

An analysis of coal plant location data finds that

181 coal plants with on-site coal ash pits lie within

a quarter-mile of freshwater or ocean, and 26 coal
plants with ash pits lie in FEMA 100-year flood
zones.'”®* While hundreds of coal plant sites across
the country likely put water at risk, those with coal
ash pits located in flood zones may pose an elevated

threat, as being in a flood zone indicates both prox-
imity to water and risk of flooding. (The estimate of
coal plants in flood zones is likely conservative. See
Methodology for details.)

The 181 plants within a quarter mile of water gener-
ate at least 50 million tons of coal ash each year.'
They are also home to at least 326 coal ash pits,
including 22 that were found to be in poor condition
according to a 2014 U.S. Environmental Protection
Agency (EPA) assessment. Seventy of the pits repre-
sented “high” or “significant” hazard potential in case
of failure, indicating that impoundment failure would
cause economic loss, environmental damage, or
damage to infrastructure.”’

Many of these plants sit along the Ohio River. The
Ohio River runs 981 miles, beginning in Pittsburgh,
traversing the Appalachian coal region and providing
the borders of Ohio, West Virginia, Indiana, and Ken-
tucky until it flows into the Mississippi River in lllinois.
Along the way, it supplies drinking water for more
than 3 million people.® It also sustains hundreds of

Figure 8. 181 U.S. Coal Plants with Coal Ash Pits Are within a Quarter
Mile of Water; 26 Are in a 100-Year Flood Zone'*?
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Figure 9. 21 Coal Plants with Ash Ponds Are within a Quarter Mile of
the Ohio River, and Five Are in a 100-Year Flood Zone'*
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EPA-labeled aerial imagery of the J.M. Stuart coal plant on the Ohio River. Only one of the five coal ash pits assessed was in “satis-
factory” condition."” Image: U.S. Environmental Protection Agency
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animal species, including 47 species of mussel (eight
of which are endangered) and nearly 200 species

of birds, and supports vibrant and unique riparian
forests, including those of the Ohio River Islands
National Wildlife Refuge.”” The Ohio River also hosts
more than 20 coal plants on its shores, which use the
river’s water for cooling - and to fill coal ash pits.

As of September 2018, 27 operable coal plants with
onsite ash pits used the Ohio River as a water source.
Of these, 21 are within a quarter mile of the river, and
five of those plants are in a flood zone. The 21 plants
produce more than 14 million tons of coal ash each
year, and are home to at least 50 coal ash pits. Eigh-
teen of the 21 plants were included in the EPA’s 2014
coal ash assessment report. Of those, all but two had
an onsite coal pit that posed either a “high” or “sig-
nificant” hazard. The J.M. Stuart Station in Aberdeen,
Ohio, had five coal ash pits assessed, three of which
were in “poor” condition. In 2012, the J.M. Stuart plant
generated 1.6 million tons of coal ash.'*

Fracking Wastewater Pits Threaten
Toxic Spills

“Fracking” refers to the combination of two drilling
techniques, hydraulic fracturing and horizontal drill-
ing, to extract oil and gas from rock formations deep
underground.”®® To frack a well, water mixed with a
chemical cocktail - referred to as “fracking fluid” - and
sand is pumped at high pressure into a shale oil or gas
deposit, which fractures the rock, enabling gas and
oil, along with a mixture of fracking fluid and brine
from the rock layer itself, to flow to the surface.'®

Fracking a single well can require millions of gallons
of fracking fluid, and the wastewater that flows back
to the surface from the well must be stored, trans-
ported and ultimately disposed of somewhere.?®® This
fluid is often stored in aboveground pits where it may
either be left to evaporate or transported to under-
ground storage sites.?"’
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Sluice lines entering “Pond 5” at the J.M. Stuart Station,
located in an Ohio River flood zone. Pond 5 was found by
an EPA assessment to be in “poor” condition, and to pose
a “significant” hazard to the surrounding area. Image: U.S.
Environmental Protection Agency

A fracking waste pit at a natural gas drilling site in the Marcellus
Shale in Pennsylvania. Image: United States Geological Survey



Shale oil and gas reserves can be found across the U.S. Image: U.S. Energy Information Administration

Although data on the precise number of fracking
wastewater pits is not available, extensive frack-
ing has taken place across the country since the
early 2000s. From 2005 to 2016, at least 137,000
wells were drilled in the United States. In 2014,
these wells produced at least 14 billion gallons of
wastewater, not counting wastewater produced in
some major fracking states where wastewater data
is not available.?®

Waste pits pose extensive risks to waterways, be-
cause fracking wastewater is highly toxic, and be-
cause pits are often located near water, are likely to
spill, and are poorly regulated.

Fracking wastewater contains fracking fluid and natu-
rally occurring substances picked up underground,
both of which include highly toxic substances that
can persist in the environment for many years.?%
More than 1,000 different chemicals have been used
in fracking fluid, many toxic.?°* In one analysis of
fracking fluid chemicals, 157 were found to be linked
to reproductive or developmental health problems,
and toxicity information was lacking for hundreds of
others.?® Naturally occurring underground chemi-
cals include oil byproducts, which can cause kidney
and liver damage and reproductive problems, and
radioactive materials, which can cause lung and bone
cancer, lymphoma and leukemia.?%
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In part because of their enormous water demands,
fracking operations and their accompanying wastewa-
ter pits are often located near bodies of water.?” One
journalist documenting fracking along the Colorado
River wrote of paddling under pipelines and alongside
drilling operations during a trip down the river.>®

Wastewater pits present overflow and leak hazards.
A frequent cause is rain or other flooding, which can
overflow pits and cause spillage into nearby water-
ways.2 Wastewater pits can contaminate nearby
water and groundwater even without overflowing
through seepage and liner failure.?'° Spills can also
occur during transportation of wastewater to stor-
age sites. For example, a broken wastewater pipeline
in North Dakota spilled 3 million gallons of fracking
wastewater in 2015.2"

Despite the risks they present, fracking wastewater
pits are poorly regulated. Fracking waste is exempt
from our nation’s hazardous waste law, the Resource
Conservation Recovery Act (RCRA), as well as the Safe
Drinking Water Act (except in cases where diesel fuel
is used).?'? According to the EPA, for surface storage
of wastewater in pits, “[s]tates, tribes, and some local
governments have primary responsibility for adopt-
ing and implementing programs to ensure proper
management of these wastes.””"* A 2013 policy survey
by Resources for the Future found that state regula-
tion of wastewater varies wildly, with variation in how
states regulate storage methods, use of pit liners, and
the allowable distance from wastewater to the top of
the pit.?"* This variation in regulation does not even
consider enforcement, a critical component of effec-
tive regulation.?” An investigation in Kern County,
California, found more than 300 unlined wastewater
pits that had been illegally dug without permits.2'®

26 Accidents Waiting to Happen

Fracking Wastewater Spills Are Common

Although data on fracking wastewater pit spills is
scarce — a problem compounded by inconsistent
and inadequate reporting requirements in different
states — evidence suggests that they occur often.

A 2017 study in Environmental Science & Technology
found 6,648 reported fracking spills in Colorado, New
Mexico, North Dakota and Pennsylvania between
2005 and 2014, of which more than 400 were likely
wastewater pit spills.?’” A second paper drawn from
the same data reported that 47 percent of all frack-
ing spills took place within 750 feet of water, and 7
percent within 100 feet.?'®

In 2007, a fracking waste pit overflowed into Acorn
Fork Creek, Kentucky.?”® The river is an important
habitat for the Blackside Dace, a federally protected
threatened fish species. In the aftermath of the spill,
river water became acidic, and its pH dropped from
7.5 to 5.6 (@about the same pH as black coffee).?® In
the area of the spill, the fracking waste killed virtu-
ally all visible life, with Blackside Dace developing gill
lesions and suffering liver and spleen damage. Ac-
cording to the U.S. Fish and Wildlife Service, the spill
“killed virtually all aquatic wildlife in a significant por-
tion of the fork, including fish and invertebrates.”??'
Despite the mandate that spills like this be reported
by fracking companies, U.S. Geological Service sci-
entists found out about the spill only because a local
resident reported it.

In late 2015, a pipe carrying fracking wastewater to

a disposal site ruptured, spilling 3 million gallons of
wastewater into the Blacktail Creek north of Williston,
North Dakota. Residents noticed that something was
wrong with the river when it failed to freeze at the
usual time of the year.??? Levels of benzene, thallium
and barium exceeded water quality standards in sam-
pled water.??® In the spring, residents reported dimin-
ished wildlife in the area.?** Spilled chemicals were
detected almost as far downstream as the Missouri
River.??> One year later, traces of radium remained at
the site.?*



THREAT SPOTLIGHT:
Wastewater Pits in Pennsylvania

Data on fracking wastewater sites is very limited. The
state with the most comprehensive wastewater pit
information is Pennsylvania, thanks to satellite imagery
analyses conducted over the last decade by the organi-
zation SkyTruth.??” Although many of the pits identified
in past years are no longer in use, their placement is
likely illustrative of pits located elsewhere in the nation.
In Pennsylvania, most wastewater pits were banned in
October 2016, although some centralized waste pits are
allowed to continue in use if they are permitted.??

Among 254 fracking wastewater pits identified by
SkyTruth in 2015, more than one in four — 69 total — were
located within a quarter-mile of a stream or river. The
below image shows one such wastewater pit, located
approximately 600 feet from the Loyalsock Creek by
Montoursville. The pit and former well pad are also across
the street from a residential community and down
the street from Loyalsock Valley Elementary School.?*

Figure 10. More than One in Four Pennsylvania
Fracking Waste Pits Is within a Quarter Mile of a Stream
or River, Including Many in Southwest Pennsylvania®°

Ohio

® Fracking Wastewater ||
Pits within 1/4
Mile of Waterway

Maryland

West Virginia ‘

A fracking wastewater pit by Loyalsock Creek in Pennsylvania. Image: ©2019 Google*'
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Conclusion and Policy
Recommendations

merica’s lakes, rivers and streams are an

essential part of our country’s landscape,

and we depend on them for drinking water,
recreation and the preservation of wildlife. Yet risky
industrial and agricultural sites near our waterways
threaten many of the places that are most important
to American communities. Activities ranging from the
storage of agricultural waste to the transportation of
crude oil have resulted time and again in spills that
have led to severe and long-lasting damage to our
waterways. Many of these dangerous operations next
to waterways are accidents waiting to happen.

Fortunately, policymakers can take action to prevent
future damage. Doing so requires first acknowledg-
ing that activities once seen as essential or benefi-
cial - like burning coal for electricity, concentrating
industry along riverbanks, and encouraging giant
agricultural operations - are either no longer neces-
sary or not worth their consequences.

To protect water from toxic spills and accidents, poli-
cymakers should:

Limit or end operations that pose severe threats
to water.

The best way to prevent toxic spills and accidents is
to limit activities that create the potential for spills in
the first place. Policymakers should work to reduce
risky activities in general, including by:

« Requiring industry to use safer alternatives to
toxic chemicals.
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« Placing a moratorium on large-scale livestock
operations, especially those with manure lagoons.

« Banning fracking waste pits, pipes and other oil
and gas operations that put water at risk.

« Ramping up clean energy and energy efficiency to
replace fossil fuels, which are responsible for the
facilities and activities behind some of the worst
water accidents, including coal ash pit ruptures,
rail and pipeline oil transportation disasters, and
fracking wastewater spills.

Keep risky facilities away from water.

As long as high-risk, waste-generating operations
remain, policymakers should ensure that they are
kept far enough from waterways to eliminate the risk
of contamination. Policymakers can do so by:

« Using existing powers under the Safe Drinking Water
Act, anti-degradation provisions of the Clean Water
Act, and other laws to bar facilities or operations that
put drinking water sources at risk from spills or other
accidental releases of pollution. The EPA should
require water utilities to implement robust source
water protection plans with such policies.

« Entering into conservation easements with
land owners, which are legally binding agree-
ments to limit certain uses that pose environ-
mental risks. (States can use funds from the
Drinking Water State Revolving Loan Fund to
provide loans to local water systems for both



creating buffer zones and entering into conser- « Ensuring that facilities are regularly monitored for
vation easements.?*?) compliance with such laws, and enforcing penal-
ties (especially financial penalties) for sites that

« Creating zoning laws, particularly at the local level, to violate the law.

bar facilities that generate or store vast quantities of

chemicals or waste from being sited near waterways. « Requiring risky facilities to submit data on the

storage of hazardous materials, and publishing
data so that the public can assess risks to their

community and environment.

Set and enforce strict standards for existing risky
facilities that already operate near waterways.

Strict standards should apply to any facilities that
store or transport hazardous material near water.
Policymakers can reduce the risk of damaging
spills and accidents by:

Policymakers should also reject any efforts to
weaken existing federal clean water protec-
tions - including current measures to undermine
modest rules for coal ash and to strip Clean Wa-

- Creating strict laws regulating the storage of hazard- ter Act protections from thousands of streams
ous chemicals at sites that put freshwater at risk. and wetlands.
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Methodology

nless otherwise noted, geographic analyses

used 100-year flood zone data from the

Federal Emergency Management Agency
(FEMA) and waterway data from the 1:100K National
Hydrography Dataset, created by the USGS and oc-
casionally updated by the EPA.%3

Industrial Sites

To find industrial or commercial facilities with on-
site chemical storage in flood zones in New Jersey,
facility locations were overlaid with flood map data.
A database of facilities with chemicals on site was
downloaded from the New Jersey Department of En-
vironmental Protection’s Data Miner tool.?** Facilities’
physical locations were largely available in the data-
base as a street address, and converted to latitude
and longitude using the Geocodio service.

Coal Ash

Coal plant locations were downloaded from the U.S.
Energy Information Administration.?** Coal plants
assessed include all electricity generating facilities,
including industrial power facilities, with a capac-
ity of more than one megawatt.?*¢ Plants do not
include coal-burning facilities that do not produce
electricity (for example, coal furnaces that produce
heat for industry).

For the analysis of coal plants within a quarter mile of
waterways, certain water features from the National
Hydrography Dataset were not included in the analy-
sis: features with the feature type “SwampMarsh,”
“CanalDitch,” “Submerged Stream” and “Wash.”
“Reservoir” and “LakePond” features with an area of
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less than one square mile were also not included, as
many smaller pond and reservoir features represent
coal ash ponds themselves.

The estimate of coal plants in flood zones is likely
conservative. Coal plant location data were only avail-
able as single points representing each plant prop-
erty. Many coal plants are both located near flood
zones and also cover a large area (generally between
200 and 400 acres).”” Therefore, some plants that this
analysis determined were outside the limits of a flood
zone may in fact overlap with a flood zone.

Oil Trains and Pipelines

To find the length of Bakken-Chicago oil rail line and
Keystone Pipeline located within a flood zone, route
geographies were overlaid with flood zone data from
FEMA. Rail line geographic data was downloaded
from the U.S. Department of Transportation.?*® The
likely rail route was determined using the methodol-
ogy described on page 13, using rail loading and un-
loading station data from Oil Change International.?*

Keystone Pipeline geographic data was downloaded
from the Keystone Mapping Project.?*° Pipeline
waterway crossings by state were found using a path
intersection analysis using QGIS software.

Fracking Wastewater

To find fracking wastewater pit sites within a quarter
mile of waterways, wastewater site locations were
overlaid with hydrographic data from the USGS.
Fracking wastewater pit site location data were
downloaded from SkyTruth.?*



Notes

1 U.S. Environmental Protection Agency, 2016 Toxics
Release Inventory National Analysis, January 2018, archived
at http://web.archive.org/web/20180126221231/www.epa.
gov/sites/production/files/2018-01/documents/tri_nation-
al_analysis_2016_complete_0.pdf.

2 Associated Press, “Officials: Chemical Spill Caused
Fish Kill in Virginia Creek,” U.S. News, 31 July 2017.

3 Sarah Reese and Lauren Cross, “Update: Chicago
Agency Finds Elevated Levels in Lake after U.S. Steel Leak,”
NWI Times, 13 April 2017.

4 Allie Dean, “Dawsonville Chicken Plant Chemi-
cal Spill Makes “Dirty Dozen” List,” Dawson County News,
16 November 2018, archived at http://web.archive.org/
web/20181121055737/www.dawsonnews.com/local/daw-
sonville-chicken-plant-chemical-spill-makes-dirty-dozen-
list/.

5 Quantity by pipeline: U.S. Energy Information
Administration, Petroleum and Other Liquids, accessed at
https://www.eia.gov/dnav/pet/pet_move_pipe_dc_R20-
R10_mbbl_a.htm; quantity by rail: from U.S. Energy Infor-
mation Administration, Movements of Crude Oil and Selected
Products by Rail, https://www.eia.gov/dnav/pet/pet_move_
rail_a_EPCO_RAIL_mbbl_a.htm; length of rail: Association
of American Railroads, What We Haul: Crude Oil by Rail,
accessed at https://web.archive.org/web/20171227231150/
www.aar.org/todays-railroads/what-we-haul/crude-oil-
by-rail, 29 December 2017; length of pipeline: U.S. Govern-
ment Accountability Office, Pipeline Safety: Collecting Data
and Sharing Information on Federally Unregulated Gathering
Pipelines Could Help Enhance Safety, March 2012, archived
at http://web.archive.org/web/20190116035506/www.gao.
gov/assets/590/589514.pdf.

6 Rail: Data from the Pipeline and Hazardous
Materials Safety Administration’s online incident search,
downloaded on 17 December 2018 at https://hazmaton-
line.phmsa.dot.gov/IncidentReportsSearch/IncrSearch.
aspx; search was for crude oil incidents occurring on rail
lines; pipelines: Pipeline and Hazardous Materials Safety
Administration, PHMSA Pipeline Safety- Flagged Incidents,
downloaded from https://www.phmsa.dot.gov/data-
and-statistics/pipeline/pipeline-incident-flagged-files
on 17 December 2018. Incidents were added from three
separate files covering the years 2010 to present, 2002 to
2009, and 1986 to 2001 (only incidents from 2000 and on
were counted). Quantities were converted from barrels
to gallons for analysis; for the 1986 to 2001 file there were
no units presented, so it was conservatively assumed that
spill quantities were in gallons.

7 U.S. Environmental Protection Agency,
EPA-OW Literature Review of Livestock and Poultry
Manure EPA 820-R-13-002, July 2013.

8 Doug Gurian-Sherman, Union of Concerned
Scientists, CAFOs Uncovered, 2008; U.S. Environmental Pro-
tection Agency, Risk Assessment Evaluation for Concentrated
Animal Feeding Operations, 2004.

9 Ibid.

10 North Carolina Department of Environmental
Quiality, DEQ Dashboard, archived on 3 October 2018 at
http://web.archive.org/web/20181003142618/deq.nc.gov/
news/deq-dashboard.

Notes 31


https://www.eia.gov/dnav/pet/pet_move_pipe_dc_R20-R10_mbbl_a.htm
https://www.eia.gov/dnav/pet/pet_move_pipe_dc_R20-R10_mbbl_a.htm
https://www.eia.gov/dnav/pet/pet_move_rail_a_EPC0_RAIL_mbbl_a.htm
https://www.eia.gov/dnav/pet/pet_move_rail_a_EPC0_RAIL_mbbl_a.htm
https://hazmatonline.phmsa.dot.gov/IncidentReportsSearch/IncrSearch.aspx
https://hazmatonline.phmsa.dot.gov/IncidentReportsSearch/IncrSearch.aspx
https://hazmatonline.phmsa.dot.gov/IncidentReportsSearch/IncrSearch.aspx
https://www.phmsa.dot.gov/data-and-statistics/pipeline/pipeline-incident-flagged-files%20on%2017%20December%202018
https://www.phmsa.dot.gov/data-and-statistics/pipeline/pipeline-incident-flagged-files%20on%2017%20December%202018
https://www.phmsa.dot.gov/data-and-statistics/pipeline/pipeline-incident-flagged-files%20on%2017%20December%202018
http://web.archive.org/web/20181003142618/https://deq.nc.gov/news/deq-dashboard
http://web.archive.org/web/20181003142618/https://deq.nc.gov/news/deq-dashboard

11 Merritt Frey, Rachel Hopper and Amy Fredre-
gill, Clean Water Network, the Izaak Walton League of
America, and the Natural Resources Defense Council,
Spills and Kills: Manure Pollution and America’s Livestock
Feedlots, August 2000, archived at http://web.archive.org/
web/20001025165521/www.cwn.org/docs/reports/spillkill/
spillkillmain.htm.

12 Environmental Working Group/Waterkeeper,
Exposing Fields of Filth (press release), 21 June 2016.

13 Brady Dennis, Steven Mufson and Juliet Eilperin,
“Dam Breach Sends Toxic Coal Ash Flowing into a Major
North Carolina River,” Washington Post, 22 Septmeber
2018.

14 U.S. Environmental Protection Agency, EPA
Response to Kingston TVA Coal Ash Spill, archived
on 28 December 2018 at http://web.archive.org/
web/20181228022817/www.epa.gov/tn/epa-response-
kingston-tva-coal-ash-spill; Samira J. Simone, “Tennessee
Sludge Spill Runs Over Homes, Water,” CNN, 24 December
2008.

15  Earthjustice, Utilities Admit Coal Plants in 22
States Are Violating Federal and State Pollution Stan-
dards by Leaking Toxic Chemicals into Groundwater, 19
December 2018, archived at https://web.archive.org/
web/20190123195857/earthjustice.org/news/press/2018/
utilities-admit-coal-plants-in-22-states-are-violating-
federal-and-state-pollution-standards-by-leaking-toxic-
chemicals-into-groundwater.

16  See Methodology for details.

17 U.S. Environmental Protection Agency, 2074 Coal
Combustion Residual Regulatory Impact Analysis Appendi-
ces, 17 April 2015, available at https://www.regulations.
gov/document?D=EPA-HQ-RCRA-2009-0640-12112.

18  Based on fraction of all spills (6,648) from waste-
water pits, see Table 1. Lauren Patterson et al., “Unconven-
tional Oil and Gas Spills: Risks, Mitigation Priorities, and
State Reporting Requirements,” Environmental Science and
Technology, DOI: 10.1021/acs.est.6b05749, 2017.

32 Accidents Waiting to Happen

19  Shaila Dewan, “At Plant in Coal Ash Spill, Toxic De-
posits by the Ton,” The New York Times, 29 December 2008.

20 See note 14.

21  Barbara Gottlieb et al., Physicians For Social
Responsibility and Earthjustice, Coal Ash: The Toxic Threat
to Our Health and Environment, September 2010, archived
at http://web.archive.org/web/20181220194203/www.psr.
org/wp-content/uploads/2018/05/coal-ash.pdf.

22 Shaila Dewan, “Coal Ash Spill Revives Issue of Its
Hazards,” The New York Times, 24 December 2008.

23 Adam Hochberg, “Tenn. Coal Ash Spill Devastates
Recovering River,” NPR, 10 January 20009.

24 Ibid.

25 LauraRuhl et al., “Environmental Impacts of
the Coal Ash Spill in Kingston, Tennessee: An 18-Month
Survey,” Environmental Science & Technology, DOI: 10.1021/
es1026739, 2010.

26  Jamie Satterfield, “Jury: Jacobs Engineering
Endangered Kingston Disaster Clean-Up Workers,” Knox
News, 7 November 2018.

27 Ibid.

28 U.S. Environmental Protection Agency, Coal Com-
bustion Residue Impoundment Round 11 — Dam Assessment
Report: Kingston Fossil Plant, September 2012, available at
https://archive.epa.gov/epawaste/nonhaz/industrial/spe-
cial/fossil/web/pdf/tva_kingston_draft.pdf.

29 U.S.Environmental Protection Agency, National
Enforcement Initiative: Keeping Industrial Pollutants Out
of the Nation’s Waters, archived on 28 December 2017 at
https://web.archive.org/web/20171228184615/www.epa.
gov/enforcement/national-enforcement-initiative-keep-
ing-industrial-pollutants-out-nations-waters-fiscal.

30 Seenotel.


http://web.archive.org/web/20181228022817/https://www.epa.gov/tn/epa-response-kingston-tva-coal-ash-spill
http://web.archive.org/web/20181228022817/https://www.epa.gov/tn/epa-response-kingston-tva-coal-ash-spill
http://web.archive.org/web/20181228022817/https://www.epa.gov/tn/epa-response-kingston-tva-coal-ash-spill

31 For 2011, the last year summary information
exists: Total toxic use was 16,982,979,844 pounds,
compared to 171,563,788 pounds of waste (nonprod-
uct output). State of New Jersey, NJ Community Right to
Know Survey and Release & Pollution Prevention Report
Public Data Fact Sheet for 2011 (factsheet), 2011, archived
at http://web.archive.org/web/20170503001650/www.
nj.gov/dep/enforcement/opppc/crtk/andyrppr/2011%20
RPPR%20Data%20Fact%20Sheet.pdf.

32 Ibid.

33 There were 9,800 fixed facility incidents in 2012.
Among state incidents, 38 percent of fixed facility in-
cidents were solid or liquid spills. This percentage was
applied to the national number. National Toxic Substance
Incidents Program, Annual Report 2012, 2014, archived at
http://web.archive.org/web/20170427051815/www.atsdr.
cdc.gov/ntsip/docs/atsdr_2012_annual_report.pdf.

34 Tony Briscoe and Michael Hawthorne, “Chicago
Intends to Sue U.S. Steel after 2 Toxic Spills This Year,
Mayor Says,” Chicago Tribune, 20 November 2017.

35 Seenote 3.
36 Ibid.

37 See note 34; Michael Hawhthorne, “U.S. Steel
Dumps More Toxic Chromium Near Lake Michigan, Faces
Lawsuit,” Chicago Tribune, 15 November 2017.

38 U.S.Chemical Safety Board, CSB Relelases Final
Report into 2014 Freedom Industries Mass Contamination. ..
(press release), 28 September 2016, archived at http:/
web.archive.org/web/20180626170232/www.csb.gov/
csb-releases-final-report-into-2014-freedom-industries-
mass-contamination-of-charleston-west-virginia-drinking-
water-final-report-notes-shortcomings-in-communicat-
ing-risks-to-public-and-lack-of-chemical-tank-mainte-
nance-requirements-/.

39  Trip Gabriel, “Thousands Without Water After Spill
in West Virginia,” The New York Times, 10 January 2014; U.S.
Chemical Safety and Hazard Investigation Board, Chemi-
cal Spill Contaminates Public Water Supply in Charleston,
West Virginia, 9 January 2014; Suzanne Goldenberg, “West
Virginia Water After the Spill: ‘We Do Not Drink It. My Pets
Do Not Drink It,” The Guardian, 14 February 2014.

40 Ken Ward Jr.,, “What Is ‘Crude MCHM'? Few Know,”
Charleston Gazette-Mail, 10 January 2014.

41  See note 39.

42 Katie Urbaszewski, “Bogalusa Paper Mill Admits
Fault as Dead Fish Flow to Lake Pontchartrain,” The Times-
Picayenne, 17 August 2011; Benjamin Alexander-Bloch,
“Thousands of Pearl River Fish Die After Bogalusa Paper
Mill Discharge,” The Times-Picayune, 15 August 2011.

43  U.S. Environmental Protection Agency, Tin Pearl
River Spill - LA, accessed at https://response.epa.gov/site/
site_profile.aspx?site_id=7169, 2 January 2018.

44  Benjamin Alexander-Bloch, “Thousands of Pearl
River Fish Die After Bogalusa Paper Mill Discharge,” The
Times-Picayune, 15 August 2011.

45 See note 4.

46  Scott Huddleston, “Cleanup Completed from
Refinery Spill on South Side,” San Antonio Express News, 16
November 2018; U.S. National Library of Medicine, Naph-
tha, accessed at https://toxnet.nlm.nih.gov/cgi-bin/sis/
search/a?dbs+hsdb:@term+@DOCNO+2892 on 29 January
2019.

47  Frank Bajak and Lise Olsen, “Hurricane Harvey's
Toxic Impact Deeper Than Public Told,” Associated Press
and Houston Chronicle, 23 March 2018.

48 Nancy Molnar, “Dover Chemical Sodium Hydrox-
ide Spill Kills Sugar Creek Fish,” TimesReporter, 12 October
2017.

49  James Bruggers, “Ford Co., MSD Face Fines After
Chemical Kills Hundreds of Fish,” Courier Journal, 24 July
2017.

Notes 33


https://response.epa.gov/site/site_profile.aspx?site_id=7169
https://response.epa.gov/site/site_profile.aspx?site_id=7169
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+2892
https://toxnet.nlm.nih.gov/cgi-bin/sis/search/a?dbs+hsdb:@term+@DOCNO+2892

50 Seenote 2.
51 See Methodology for details.

52 Chemistry Council of New Jersey, New Jersey
Industry Facts, accessed at http://www.chemistrycouncilnj.
org/About/New-Jersey-Industry-Facts.aspx, 2 January
2018.

53 U.S.Environmental Protection Agency, National
Priorities List (NPL) Sites — by State, accessed at https:/
www.epa.gov/superfund/national-priorities-list-npl-sites-
state#NJ, 2 January 2018.

54 New Jersey Department of Environmental Pro-
tection, Office of Pollution Prevention and Right-to-Know,
accessed at http://www.nj.gov/dep/enforcement/opppc.
html, 2 January 2018.

55 The total number of such facilities is almost
certainly higher. Information is only readily available for
the 3,365 facilities that are also required to report under
the federal Emergency Planning and Community Right-
to-Know Act (EPCRA); information is unavailable for the
approximately 6,000 additional facilities that report to
New Jersey’s Right-to-Know law, but not the federal law.
New Jersey Department of Environmental Protection, Ac-
tive or Non-Active CRTK Facilities - by Municipality — Report
Year: 2016, downloaded from https://www13.state.nj.us/
DataMiner on 10 September 2017.

56 See Methodology for details.
57 Seenote5.

58 Association of Oil Pipelines, U.S. Liquids Pipeline
Usage & Mileage Report, November 2015, archived at http://
web.archive.org/web/20180730155553/www.aopl.org/
wp-content/uploads/2015/11/AOPL-API-Pipeline-Usage-
and-Mileage-Report-2015.pdf; Association of American
Railroads, U.S. Rail Crude Qil Traffic, May 2017.

59  American Cancer Society, Benzene and Cancer Risk,
accessed at https://www.cancer.org/cancer/cancer-causes/
benzene.html, 29 December 2017.

34 Accidents Waiting to Happen

60 Agency for Toxic Substances and Disease Regis-
try, Polycyclic Aromatic Hydrocarbons, accessed at https://
www.atsdr.cdc.gov/csem/csem.asp?csem=13&po=11, 29
December 2017.

61 U.S. Fish & Wildlife Service, “Effects of Oil on Wild-
life and Habitat,” June 2010, archived at http://web.archive.
org/web/20181217190549/www.fws.gov/home/dhoilspill/
pdfs/DHJICFWSOilimpactsWildlifeFactSheet.pdf.

62 National Oceanic and Atmospheric Administra-
tion, How Toxic Is Oil?, archived on 15 January 2019 at
http://web.archive.org/web/20190115074208/response.
restoration.noaa.gov/oil-and-chemical-spills/significant-
incidents/exxon-valdez-oil-spill/how-toxic-oil.html.

63 David Biello, “How Will the Oil Spill Impact the
Gulf's Dead Zone?” Scientific American, 3 June 2010.

64 Seenote61.

65 Committee on the Effects of Diluted Bitumen
on the Environment; Board on Chemical Sciences and
Technology; Division on Earth and Life Studies; National
Academies of Sciences, Engineering, and Medicine, Spills
of Diluted Bitumen from Pipelines: A Comparative Study of
Environmental Fate, Effects, and Response, 2016, available at
http://www.nap.edu/21834.

66 Globalsecurity.org, Terrain Evaluation and Verifica-
tion, accessed at http://www.globalsecurity.org/military/
library/policy/army/fm/5-33/ch2.pdf, 29 December 2017.

67 Jacob Leibenluft, “Why Do Trains Go off the
Tracks?” Slate, 19 May 2008.

68 Leigh Paterson and Jordan Wirfs-Brock, “Protest-
ers Say Pipelines Are Dangerous. Are They?” Inside Energy,
18 November 2016.

69 Alison Sider and Nicole Friedman, “More Than
Half of U.S. Pipelines Are at Least 46 Years Old,” Wall Street
Journal, 2 November 2016.

70 See note 68.


http://www.chemistrycouncilnj.org/About/New-Jersey-Industry-Facts.aspx
http://www.chemistrycouncilnj.org/About/New-Jersey-Industry-Facts.aspx
http://www.nj.gov/dep/enforcement/opppc.html
http://www.nj.gov/dep/enforcement/opppc.html
https://www13.state.nj.us/DataMiner
https://www13.state.nj.us/DataMiner
http://web.archive.org/web/20180730155553/http://www.aopl.org/wp-content/uploads/2015/11/AOPL-API-Pipeline-Usage-and-Mileage-Report-2015.pdf
http://web.archive.org/web/20180730155553/http://www.aopl.org/wp-content/uploads/2015/11/AOPL-API-Pipeline-Usage-and-Mileage-Report-2015.pdf
http://web.archive.org/web/20180730155553/http://www.aopl.org/wp-content/uploads/2015/11/AOPL-API-Pipeline-Usage-and-Mileage-Report-2015.pdf
http://web.archive.org/web/20180730155553/http://www.aopl.org/wp-content/uploads/2015/11/AOPL-API-Pipeline-Usage-and-Mileage-Report-2015.pdf
https://www.cancer.org/cancer/cancer-causes/benzene.html
https://www.cancer.org/cancer/cancer-causes/benzene.html
http://www.globalsecurity.org/military/library/policy/army/fm/5-33/ch2.pdf
http://www.globalsecurity.org/military/library/policy/army/fm/5-33/ch2.pdf

71 Public Citizen, “TransCanada’s Keystone XL South-
ern Segment: Construction Problems Raise Questions
About the Integrity of the Pipeline,” November 2013; “Hor-
rible’ Pipeline Defects Prompt New Rules for Keystone XL
Construction,” RT, 28 May 2014.

72 U.S. Government Accountability Office, Pipeline
Safety: Department of Transportation Needs to Complete
Regulatory, Data, and Guidance Efforts, 29 September 2015,
archived at http://web.archive.org/web/20170617232600/
WWW.gao.gov/assets/680/672809.pdf; Pipeline and Haz-
ardous Materials Safety Administration, Gathering Pipelines
FAQs, archived on 27 January 2019 at https://web.archive.
org/web/20190127192312/www.phmsa.dot.gov/faqgs/
gathering-pipelines-fags.

73 Amanda MacMillan, NRDC, Protecting Your Com-
munity from Crude Oil “Bomb Trains, 6 July 2016, accessed
at https://www.nrdc.org/stories/protecting-your-commu-
nity-crude-oil-bomb-trains.

74  See note 6.

75 CNN Wire Service, “Investigators Reveal Cause of
Huge West Virginia Train Derailment and Fireball,” FOX6, 9
October 2015.

76  Department of Justice, Department of Justice,
EPA, State of West Virginia Settle with CSX Transporta-
tion over 2015 Derailment and Oil Spill in Mount Carbon,
W.Va., 24 July 2018, archived at http://web.archive.org/
web/20181015132538/www.justice.gov/opa/pr/depart-
ment-justice-epa-state-west-virginia-settle-csx-transpor-
tation-over-2015-derailment-and.

77 See note 75.

78  Kara Van Pelt, “5-CSX Train Hauling North Da-
kota Oil Derails, Cars Ablaze in W. Virginia,” Reuters, 6
February 2015; U.S. Environmental Protection Agency,
CSX Transportation, Inc. Settlement Information Sheet,
archived on 8 October 2018 at http://web.archive.org/
web/20181008163155/www.epa.gov/enforcement/csx-
transportation-inc-settlement-information-sheet.

79 See note 6.

80 Holly Yan, “After Oil Spilled in Yellowstone River,
Residents Told Not to Drink Water,” CNN, 20 January 2015.

81 “Cancer-Causing Agent Found in Yellowstone
River-sourced Water Supply after Pipeline Spill,” Associated
Press, 21 January 2015.

82 U.S. Department of the Interior and State of
Montana, Revised Partial Claim for Past and Future Assess-
ment Costs January 2015 Bridget/Yellowstone River Oil Spill,
February 2018, available at https://www.cerc.usgs.gov/
orda_docs/CaseDetails?ID=1121.

83 Ibid.
84 Ibid.

85 National Transportation Safety Board, Crude Oil
Pipeline Rupture and Spill, archived at https://web.archive.
org/web/20120630002212/www.ntsb.gov/investiga-
tions/2010/marshall_mi.html, 2 January 2018.

86 Enbridge, Crude Oil and Liquids Pipelines Shippers,
archived on 13 December 2018 at http://web.archive.org/
web/20181213224054/www.enbridge.com/projects-and-
infrastructure/for-shippers.

87  Enbridge, Infrastructure Map, accessed at https:/www.
enbridge.com/map#map:infrastructure,crudelnfrastructure, 29
December 2017; Elizabeth McGowan and Lisa Song, “The
Dilbit Disaster: Inside the Biggest Qil Spill You've Never
Heard of,” Inside Climate News, 26 June 2012.

88 National Transportation Safety Board, Board Meet-
ing: Marshall, Ml - Enbridge, Inc. Hazardous Liquid Pipeline
Rupture and Release, 10 July 2012, archived at http://web.
archive.org/web/20180809184237/www.ntsb.gov/news/
events/Pages/2012_Marshall_MI_BMG.aspx.

89 Elizabeth McGowan and Lisa Song, “The Dilbit
Disaster: Inside the Biggest QOil Spill You've Never Heard
Of,” Inside Climate News, 26 June 2012.

Notes 35


http://web.archive.org/web/20170617232600/https://www.gao.gov/assets/680/672809.pdf
http://web.archive.org/web/20170617232600/https://www.gao.gov/assets/680/672809.pdf
https://web.archive.org/web/20120630002212/http://www.ntsb.gov/investigations/2010/marshall_mi.html
https://web.archive.org/web/20120630002212/http://www.ntsb.gov/investigations/2010/marshall_mi.html
https://web.archive.org/web/20120630002212/http://www.ntsb.gov/investigations/2010/marshall_mi.html

90 U.S. Environmental Protection Agency, EPA
Response to Enbridge Spill in Michigan, accessed at https://
www.epa.gov/enbridge-spill-michigan, 2 January 2018;
Elizabeth McGowan and Lisa Song, “The Dilbit Disaster:
Inside the Biggest Oil Spill You've Never Heard of,” Inside
Climate News, 26 June 2012.

91  Garret Ellison, “Kalamazoo River Oil Spill Timeline
after 6 Years, Billion-Plus Dollars Spent,” Mlive, 21 July
2016.

92 See note 89.
93 Ibid.
94 Ibid.

95 Diana Papoulias et al., U.S. Geological Survey,
Health Assessment and Histopathological Analyses of Fish
Collected from the Kalamazoo River, 2014, archived at http://
web.archive.org/web/20170530214051/www.fws.gov/mid-
west/es/ec/nrda/MichiganEnbridge/pdf/Papoulius2014En-
bridgeFishHistopathFnIRprt03July2014.pdf.

96  Sehvilla Mann, “WSW: Kalamazoo River Oil Spill
Effects Not Getting Much Long-Term Study,” WMUK, 21
March 2016.

97 See note 89.
98 See note 96.
99 See Methodology for details.

100 Upper Mississippi River Basin Association, River
and Basin Facts, archived on 24 November 2017 at http://
web.archive.org/web/20171124035131/www.umrba.org/
facts.htm.

101 Oil Change International, Crude-by-Rail Map:
About & Sources, archived on 16 January 2019 at https://
web.archive.org/web/20190116202756/priceofoil.org/rail-
about/.

102 U.S. Environmental Protection Agency, EPA in Il-
linois: Galena Train Derailment, archived on 16 January 2019
at http://web.archive.org/web/20190116230331/19january
2017snapshot.epa.gov/il/galena-train-derailment_.html.

36 Accidents Waiting to Happen

103 Tribune Staff, “BNSF: Qil Train Derailment Near
Galena Involved Safer Rail Cars,” Chicago Tribune, 6 March
2015.

104 Rail map: U.S. Department of Transportation,
http://osav-usdot.opendata.arcgis.com/datasets/2553aa5e
457349efb600502050bf9c3c_0;

Rail SUBDIVs of BNSF line for analysis: AURORA, ST.
CROIX, STAPLES, KO, CHICAGO (BNSF), ST PAUL; based on
flood maps for: IL, WI, IA, MN, ND; Oil Change International
data on oil loading and unloading stations downloaded
from http://priceofoil.org/rail-map/ on 20 January 2018.

105 Ibid; see Methodology for further details.
106 See Methodology for details.

107 Data from the U.S. Energy Information Adminis-
tration is only available at a map scale of 1:1,000,000: U.S.
Energy Information Administration, Layer Information for
Interactive State Maps, accessed at https:/www.eia.gov/
maps/layer_info-m.php on 10 December 2018.

108 Data from the Keystone Mapping Project ac-
cessed at http://keystone.steamingmules.com/maps/key-
stone-xl-google-earth-downloads/ on 1 November 2017.

109 Steven Mufson and Chris Mooney, “Keystone
Pipeline Spills 210,000 Gallons of Oil on Eve of Permitting
Decision for TransCanada,” Washington Post, 16 November
2017.

110 “Anomalies - Including Dents and Welds - Found
along Newly Laid Keystone XL Pipeline in Texas,” Public
Citizen, 30 May 2013.

111 See Methodology for details.

112 Image from Google Maps, accessed at https://
www.google.com/maps/@32.5488964,-95.1328718,717m/
data=!3m1!1e3.


https://www.epa.gov/enbridge-spill-michigan
https://www.epa.gov/enbridge-spill-michigan
http://web.archive.org/web/20171124035131/http://www.umrba.org/facts.htm
http://web.archive.org/web/20171124035131/http://www.umrba.org/facts.htm
http://web.archive.org/web/20171124035131/http://www.umrba.org/facts.htm
http://priceofoil.org/rail-map/
https://www.eia.gov/maps/layer_info-m.php
https://www.eia.gov/maps/layer_info-m.php
http://keystone.steamingmules.com/maps/keystone-xl-google-earth-downloads/
http://keystone.steamingmules.com/maps/keystone-xl-google-earth-downloads/

113 National Transportation Safety Board, Pipeline
Accident Brief TransCanada Corporation Pipeline (Keystone
Pipeline) Rupture, 5 July 2018, archived at https://web.
archive.org/web/20190129183356/www.ntsb.gov/investi-
gations/AccidentReports/Reports/PAB1801.pdf.

114 Food & Water Watch, Factory Farm Nation 2015
Edition, May 2015, archived at http://web.archive.org/
web/20170708025808/www.foodandwaterwatch.org/
sites/default/files/factory-farm-nation-report-may-2015.
pdf.

115 Ibid.
116 Ibid.

117 U.S. Environmental Protection Agency, NPDES
CAFO Permitting Status Report - National Summary, Endyear
2017, 31 December 2017, archived at http://web.archive.
org/web/20180703144158/www.epa.gov/sites/produc-
tion/files/2018-05/documents/tracksum_endyear_2017.
pdf; U.S. Environmental Protection Agency, Regulatory
Definitions of Large CAFOs, Medium CAFO, and Small CAFOs,
archived on 30 November 2018 at http://web.archive.org/
web/20181130051854/www3.epa.gov/npdes/pubs/sec-
tor_table.pdf. For more see: Doug Gurian-Sherman, Union
of Concerned Scientists, CAFOs Uncovered, 2008. In the
report, UCS uses the USDA's definition of a CAFO as a farm
containing at least 1,000 animal units, in which an animal
unit is defined as an animal equivalent of 1,000 pounds
live weight. 1,000 animal units therefore equates to “1,000
head of beef cattle, 700 dairy cows, 2,500 swine weigh-
ing more than 55 Ibs, 125 thousand broiler chickens, or 82
thousand laying hens or pullets.” U.S. Department of Agri-
culture, Animal Feeding Operations, archived on 9 Septem-
ber 2018 at http://web.archive.org/web/20180909185438/
www.nrcs.usda.gov/wps/portal/nrcs/main/national/plant-
sanimals/livestock/afo/.

118 See note 7.
119 lbid.

120 Ibid; U.S. Environmental Protection Agency, Risk
Assessment Evaluation for Concentrated Animal Feeding
Operations, 2004.

121 Carrie Hribar, National Association of Local Boards
of Health, Understanding Concentrated Animal Feeding Op-
erations and Their Impact on Communities, 2010, archived
at http://web.archive.org/web/20181107054302/www.cdc.
gov/nceh/ehs/Docs/Understanding_CAFOs_NALBOH.pdf.

122 United States Department of Agriculture,
Conservation Practice Standard Waste Treatment La-
goon, June 2017, archived at http://web.archive.org/
web/20171207003826/www.nrcs.usda.gov/Internet/FSE_
DOCUMENTS/nrcs143_026002.pdf.

123 David Jackson and Gary Marx, “Spills of Pig Waste
Kill Hundreds of Thousands of Fish in lllinois,” Chicago
Tribune, 5 August 2016.

124 J. M. Ham, “Seepage Losses From Animal Waste
Lagoons: A Summary of a Four-Year Investigation in
Kansas,” Transactions of the ASAE, 45(4), 2002, archived
at http://web.archive.org/web/20150922081649/www.
prairieswine.com:80/pdf/3034.pdf; David Parker et al.,
“Seepage from Earthen Animal Waste Ponds and Lagoons
- an Overview of Research Results and State Regulations,”
Transactions of the ASABE, 42(2), DOI: 10.13031/2013.13381,
March 1999.

125 David Jackson and Gary Marx, “Spills of Pig Waste
Kill Hundreds of Thousands of Fish in lllinois,” Chicago
Tribune, 5 August 2016.

126 Kate Clancy, Union of Concerned Scientists,
Greener Pastures, March 2006, archived at http://web.
archive.org/web/20180914172209/www.ucsusa.org/sites/
default/files/legacy/assets/documents/food_and_agricul-
ture/greener-pastures.pdf.

127 Study: Christopher Jones et al., “Livestock Manure
Driving Stream Nitrate,” Ambio, DOI: https://doi.org/10.1007/
$13280-018-1137-5, 7 December 2018; article: Erin Jordan,
“Research: Large Number of CAFOs in Western lowa In-
creases Nitrate in Streams,” The Gazette, 20 January 2019.

128 United Nations Environment Programme, Where
Nutrients Come From and How They Cause Eutrophication,
accessed at http://www.unep.or.jp/ietc/publications/
short_series/lakereservoirs-3/3.asp, 2 January 2018.

Notes 37


http://web.archive.org/web/20180703144158/https://www.epa.gov/sites/production/files/2018-05/documents/tracksum_endyear_2017.pdf
http://web.archive.org/web/20180703144158/https://www.epa.gov/sites/production/files/2018-05/documents/tracksum_endyear_2017.pdf
http://web.archive.org/web/20180703144158/https://www.epa.gov/sites/production/files/2018-05/documents/tracksum_endyear_2017.pdf
http://web.archive.org/web/20180703144158/https://www.epa.gov/sites/production/files/2018-05/documents/tracksum_endyear_2017.pdf
http://web.archive.org/web/20180909185438/https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/plantsanimals/livestock/afo/
http://web.archive.org/web/20180909185438/https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/plantsanimals/livestock/afo/
http://web.archive.org/web/20180909185438/https://www.nrcs.usda.gov/wps/portal/nrcs/main/national/plantsanimals/livestock/afo/
http://web.archive.org/web/20150922081649/http://www.prairieswine.com:80/pdf/3034.pdf
http://web.archive.org/web/20150922081649/http://www.prairieswine.com:80/pdf/3034.pdf
https://doi.org/10.1007/s13280-018-1137-5
https://doi.org/10.1007/s13280-018-1137-5
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-3/3.asp
http://www.unep.or.jp/ietc/publications/short_series/lakereservoirs-3/3.asp

129 See not 121; WSDA, Silage Leachate: Another
Reason to Walk Your Ditches (fact sheet), August 2008;
Extoxnet, Copper Sulfate (Pesticide Information Profile), May
1994, accessed at http:/pmep.cce.cornell.edu/profiles/ex-
toxnet/carbaryl-dicrotophos/copper-sulfate-ext.html.

130 See note 11.

131 Robbin Marks, Natural Resources Defense Coun-
cil, Cesspools of Shame: How Factory Farm Lagoons and
Sprayfields Threaten Environmental and Public Health, July
2001.

132 See note 125.

133 See note 10; Charles Bethea, “Could Smithfield
Foods Have Prevented the “Rivers of Hog Waste” in North
Carolina After Florence?” The New Yorker, 30 September
2018.

134 Soren Rundquist, Environmental Working
Group, Exposing Fields of Filth: After Hurricane, First De-
tailed Look at Flooding of Feces-Laden N.C. Factory Farms,
4 November 2016, archived at http://web.archive.org/
web/20171018105833/www.ewg.org:80/research/expos-
ing-fields-filth-hurricane-matthew.

135 Barry Goodwin and Daniel Hallstrom, Agricultural
and Applied Economics Association, Modeling Catastrophic
Weather Events and the Risks of Animal Waste Spills in the
Coastal Plain of North Carolina, August 2004.

136 David Jackson and Gary Marx, “Waste Spill at
Cargill Slaughterhouse Contaminates Waterways,” Chicago
Tribune, 5 August 2016.

137 Ibid.
138 Ibid.

139 “Huge Spill of Hog Waste Fuels an Old Debate in
North Carolina,” The New York Times, 25 June 1995.

38 Accidents Waiting to Happen

140 John Burns, National Agricultural Law Center, The
Eight Million Little Pigs — A Cautionary Tale: Statutory and
Regulatory Responses to Concentrated Hog Farming, 1996;
Jeff Tietz, “Boss Hog: The Dark Side of America’s Top Pork
Producer,” Rolling Stone, 14 December 2006.

141 See note 131.

142 David Jackson and Gary Marx, “Spills of Pig Waste
Kill Hundreds of Thousands of Fish in lllinois,” Chicago
Tribune, 5 August 2016.

143 Ibid.
144 Ibid.
145 Ibid.

146 See note 12.
147 lbid.

148 Animal operation location data downloaded
from: North Carolina Department of Environmental Qual-
ity, Animal Operation Permits — Open Data Page, 7 Novem-
ber 2016, accessed at https://data-ncdenr.opendata.arcgis.
com/datasets/animal-operation-permits- on 4 October
2018.

149 American Coal Ash Association, 2016 Coal Com-
bustion Product (CCP) Production & Use Survey Report,
archived at https://web.archive.org/web/20171228210104/
www.acaa-usa.org/Portals/9/Files/PDFs/2016-Survey-
Results.pdf, 28 December 2017.

150 Based on coal plants with on-site impoundments
that are “operable.” U.S. Energy Information Administra-
tion, Form 860 2017, 13 September 2018, downloaded from
https://www.eia.gov/electricity/data/eia860/.

151 University of Kentucky Center for Applied Energy
Research, Coal Combustion By-Products, archived at https://
web.archive.org/web/20171228211553/www.caer.uky.edu/
kyasheducation/whathappens.shtml, 28 December 2017.

152 Federal Register, Hazardous and Solid Waste Man-
agement System, Disposal of Coal Combustion Residuals
from Electric Utilities - 80 FR 21301 (EPA rule), 17 April 2015.


http://pmep.cce.cornell.edu/profiles/extoxnet/carbaryl-dicrotophos/copper-sulfate-ext.html
http://pmep.cce.cornell.edu/profiles/extoxnet/carbaryl-dicrotophos/copper-sulfate-ext.html
https://data-ncdenr.opendata.arcgis.com/datasets/animal-operation-permits-
https://data-ncdenr.opendata.arcgis.com/datasets/animal-operation-permits-
https://web.archive.org/web/20171228211553/http://www.caer.uky.edu/kyasheducation/whathappens.shtml
https://web.archive.org/web/20171228211553/http://www.caer.uky.edu/kyasheducation/whathappens.shtml
https://web.archive.org/web/20171228211553/http://www.caer.uky.edu/kyasheducation/whathappens.shtml

153 See note 21.

154 U.S. Environmental Protection Agency, Environ-
mental Assessment for the Effluent Limitations Guidelines
and Standards for the Steam Electric Power Generating Point
Source Category, September 2015, available at https://www.
federalregister.gov/documents/2015/11/03/2015-25663/
effluent-limitations-guidelines-and-standards-for-the-
steam-electric-power-generating-point-source.

155 Ibid.
156 Ibid.

157 Mara Hvistendahl, “Coal Ash Is More Radioactive
Than Nuclear Waste,” Scientific American, 13 December
2007.

158 Ibid.

159 A. Dennis Lemly, “Damage Cost of the Dan River
Coal Ash Spill,” Environmental Pollution, 197(2015):55-61,
doi 10.1016, 30 November 2014.

160 Ibid.

161 Shaila Dewan, “Hundreds of Coal Ash Dumps Lack
Regulation,” The New York Times, 6 January 2009.

162 Assuming Olympic swimming pools have capaci-
ty of 2.5 million liters. U.S. Environmental Protection Agen-
cy, Frequent Questions about the Coal Ash Disposal Rule,
archived at https://web.archive.org/web/20171228213108/
www.epa.gov/coalash/frequent-questions-about-coal-
ash-disposal-rule, 28 December 2017.

163 Samantha Page, “Watchdog Group Uncovers a
Coal Ash Spill after Hurricane Flooding,” ThinkProgress, 21
October 2016.

164 See note 13.

165 Shaila Dewan, “Tennessee Ash Flood Larger than
Initial Estimate,” The New York Times, 26 December 2008.

166 Ibid.

167 Ibid.

168 U.S. Environmental Protection Agency, Coal
Combustion Residuals Impoundment Assessment Reports,
archived at https://web.archive.org/web/20171228214804/
archive.epa.gov/epawaste/nonhaz/industrial/special/fos-
sil/web/html/index-4.html, 24 June 2016.

169 Earthjustice, Coal Ash Contaminated Sites & Hazard
Dams, accessed at https://earthjustice.org/features/map-
coal-ash, 28 December 2017.

170 See note 162.

171 Emily Atkin, “EPA Will Not Declare Coal Ash a
Hazardous Waste,” ThinkProgress, 19 December 2014.

172 See note 161.
173 See note 15.

174 Earthjustice, Coal Ash Contaminated Sites & Hazard
Dams, accessed at https://earthjustice.org/features/map-
coal-ash, 28 December 2017.

175 The judge in the case ruled that “There is sub-
stantial evidence that the surrounding groundwater is
hydrologically connected to the Cumberland River and
that some of that groundwater contains coal ash pollut-
ants in significant levels.” Findings of Fact & Conclusions
of Law, United States District Court Middle District of Ten-
nessee Nashville Division, 4 August 2017; Emily Atkin, “Is
Coal Waste Leaching into America’s Drinking Water?” New
Republic, 12 March 2018; Southern Environmental Law
Center, Victory for Clean Water and Communities in Coal Ash
Lawsuit Against TVA (press release), 4 August 2017, archived
at https://web.archive.org/web/20180403205043/www.
southernenvironment.org/news-and-press/press-releases/
victory-for-clean-water-and-communities-in-coal-ash-law-
suit-against-tva.

176 Ibid.

Notes 39


https://web.archive.org/web/20171228213108/https://www.epa.gov/coalash/frequent-questions-about-coal-ash-disposal-rule
https://web.archive.org/web/20171228213108/https://www.epa.gov/coalash/frequent-questions-about-coal-ash-disposal-rule
https://web.archive.org/web/20171228213108/https://www.epa.gov/coalash/frequent-questions-about-coal-ash-disposal-rule
https://web.archive.org/web/20171228214804/https://archive.epa.gov/epawaste/nonhaz/industrial/special/fossil/web/html/index-4.html
https://web.archive.org/web/20171228214804/https://archive.epa.gov/epawaste/nonhaz/industrial/special/fossil/web/html/index-4.html
https://web.archive.org/web/20171228214804/https://archive.epa.gov/epawaste/nonhaz/industrial/special/fossil/web/html/index-4.html
https://earthjustice.org/features/map-coal-ash
https://earthjustice.org/features/map-coal-ash
https://earthjustice.org/features/map-coal-ash
https://earthjustice.org/features/map-coal-ash

177 U.S. Department of the Interior, Dan River Coal Ash
Spill, accessed at https://www.cerc.usgs.gov/orda_docs/
CaseDetails?ID=984, 28 December 2017; U.S. Environmen-
tal Protection Agency, Duke Energy Coal Ash Spill in Eden NC:

History and Response Timeline, accessed at https://www.epa.

gov/dukeenergy-coalash/history-and-response-timeline,
28 December 2017; distance from water: Data from Google
Maps, accessed at https://www.google.com/maps/place/
Dan+River+Steam+Station/@36.4915111,-79.7217537,17z/dat
a=!13m1!4b114m5!3m4!1s0x8852c0152f81ec7b:0x6a917c4c53
3¢58a8!8m2!13d36.4915111!14d-79.7195704.

178 Margaret Talbot, “Dirty Politics,” The New Yorker, 2
April 2018.

179 Craig Jarvis, “Dan River Coal Ash Spill Damage
Could Top $300 Million,” The News & Observer, 26 Novem-
ber 2014.

180 U.S. Fish and Wildlife Service, U.S. Fish and
Wildlife Service Responds to Coal Ash Release to the
Dan River in North Carolina and Virginia (factsheet),
archived on 7 March 2017 at http://web.archive.org/
web/20170307081003/www.fws.gov/southeast/pubs/
facts/DanRiverCoalAshReleaseFacts.pdf; Carter Coyle,
“Dead Turtles Found on Dan River Bank after Coal Ash
Spill,” Fox8, 17 February 2014.

181 Carter Coyle, “Dead Turtles Found on Dan River
Bank after Coal Ash Spill,” Fox8, 17 February 2014..

182 David Hurst, “February Makes 3@ Anniversary of
Dan River Coal Ash Spill,” CBS South Carolina, 2 February
2017.

183 See note 165.

184 Gideon Bartove et al., “Environmental Impacts of
the Tennessee Valey Authority Kingston Coal Ash Spill. 1.
Source Apportionment Using Mercury Stable Isotopes,”
Environmental Science & Technology, doi/10.1021, 16
November 2012; Scott Barker,”Fly Ash Spill Study Finds
Selenium in Fish,” Knoxville News Sentinel, 19 May 2009.

185 Pam Sohn, “2 Years Later, Effects from Kingston
Ash Spill Being Felt,” Times Free Press, 22 December 2010.

40 Accidents Waiting to Happen

186 See note 26.
187 lbid.

188 Carol Eimers, Tennessee Valley Author-
ity, Completion Report for TVA Kingston Fossil Plant
Fly Ash, 22 April 2015, archived at https://web.ar-
chive.org/web/20180316203434/semspub.epa.gov/
work/04/11015838.pdf.

189 See Methodology for details.
190 See note 17.

191 See note 168.

192 See Methodology for details.
193 Ibid.

194 Ohio River Foundation, Ohio River Factsheet
(factsheet), accessed at http://www.ohioriverfdn.org/
about_the_river/documents/ohioriverfactsversion2.pdf.

195 U.S. Fish and Wildlife Service, Ohio River Islands:
Life and Habitat, accessed at https://www.fws.gov/refuge/
ohio_river_islands/wildlife_and_habitat/index.html.

196 See note 17.

197 U.S. Environmental Protection Agency, Assess-
ment of Dam Safety Coal Combustion Surface Impound-
ments (Task 3) Final Report, 26 March 2010, archived at
http://web.archive.org/web/20170428032725/archive.epa.
gov/epawaste/nonhaz/industrial/special/fossil/web/pdf/
dpl-stuart-final.pdf.

198 U.S. Environmental Protection Agency, The Process
of Hydraulic Fracturing, accessed at https://www.epa.gov/
hydraulicfracturing/process-hydraulic-fracturing.

199 Fractracker, What Is Fracking Fluid? accessed at
https://www.fractracker.org/resources/oil-and-gas-101/
fracking-fluid/.


https://www.cerc.usgs.gov/orda_docs/CaseDetails?ID=984
https://www.cerc.usgs.gov/orda_docs/CaseDetails?ID=984
https://www.epa.gov/dukeenergy-coalash/history-and-response-timeline
https://www.epa.gov/dukeenergy-coalash/history-and-response-timeline

200 Tanya Gallegos et al., “Hydraulic Fracturing Water
Use Variability in the United States and Potential Envi-
ronmental Implications,” Water Resources Research, 51,
5839-5845, doi: 10.1002/2015WR017278, 2015; Elizabeth
Ridlington and John Rumpler, Frontier Group and Environ-
ment America Research & Policy Center, Fracking by the
Numbers, October 2013, available at http://www.frontier-
group.org/sites/default/files/reports/Fracking%20by%20
the%20Numbers%20web.pdf

201 Water & Wastewater International, Fracking Waste-
water Management, accessed at http://www.waterworld.
com/articles/wwi/print/volume-28/issue-5/regional-spot-
light-us-caribbean/fracking-wastewater-management.
html.

202 Elizabeth Ridlington and John Rumpler, Frontier
Group and Environment America Research & Policy Center,
Fracking by the Numbers, October 2013.

203 Deirdre Lockwoord, “Toxic Chemicals from Frack-
ing Wastewater Spills Can Persist for Years,” Chemical &
Engineering News, 20 May 2016.

204 Elise Elliott, “A Systematic Evaluation of Chemicals
in Hydraulic-Fracturing Fluids and Wastewater for Repro-
ductive and Developmental Toxicity,” Journal of Exposure
Science and Environmental Epidemiology, 27:90-99, DOI:
10.1038/jes.2015.81, 25 September 2015.

205 Ibid.

206 U.S.Environmental Protection Agency, Hydraulic
Fracturing for Oil and Gas, 2016, available at https://cfpub.
epa.gov/ncea/hfstudy/recordisplay.cfm?deid=332990;
Valeria Brown, “Radionuclides in Fracking Wastewater:
Managing a Toxic Blend,” National Institutes of Health, doi:
10.1289/ehp.122-A50, 1 February 2014.

207 U.S. Environmental Protection Agency, Hydrau-
lic Fracturing for Oil and Gas: Impacts from the Hydraulic
Fracturing Water Cycle on Drinking Water Resources in the
United States, 2016, archived at https://web.archive.org/
web/20190129173455/cfpub.epa.gov/ncea/hfstudy/record-
isplay.cfm?deid=332990.

208 Zachary Podmore, “Fracking along the Colorado
River: A Report from a Kayak,” Huffington Post, 6 November
2012.

209 Gayathri Vaidyanathan, “Fracking Can Contami-
nate Drinking Water,” ClimateWire, 4 April 2016.

210 See note 207.

211 Stefanie Spear, “Worst Fracking Wastewater Spill
in North Dakota Leaks 3 Million Gallons into River,” EcoW-
atch, 23 January 2015.

212 Mary Tiemann and Adam Vann, Congressional
Research Service, Hydraulic Fracturing and Safe Drinking
Water Act Regulatory Issues, 13 July 2015.

213 U.S. Environmental Protection Agency, Natural
Gas Extraction - Hydraulic Fracturing, archived at http://
web.archive.org/web/20171202203704/www.epa.gov/hy-
draulicfracturing, 29 December 2017.

214 Nathan Richardson et al., Resources for the
Future, The State of State Shale Gas Regulation, June 2013,
archived at http://web.archive.org/web/20180807005959/
www.rff.org/files/sharepoint/Worklmages/Download/RFF-
Rpt-StateofStateRegs_Report.pdf.

215 Ibid.

216 Julie Cart, “Hundreds of lllicit Oil Wastewater Pits
Found in Kern County,” Los Angeles Times, 26 February
2015.

217 See note 18.

218 Cara Byington, “Fracking Studies Reveal Need for
Standard Reporting Requirements on Spills,” Nature Blog,
21 February 2017.

219 Diana Papoulias and Anthony Velasco, “His-
topathological Analysis of Fish from Acorn Fork Creek,
Kentucky Exposed to Hydraulic Fracturing Fluid Releases,”
Southeastern Naturalist 12(sp4), doi: 10.1656/058.012.5413,
2013; Amy Mall, “Fracking Wastewater Spill Kills Rare Fish in
KY, Puts Entire Species at Risk,” EcoWatch, 29 August 2013.

Notes 41


https://cfpub.epa.gov/ncea/hfstudy/recordisplay.cfm?deid=332990
https://cfpub.epa.gov/ncea/hfstudy/recordisplay.cfm?deid=332990
http://web.archive.org/web/20171202203704/https://www.epa.gov/hydraulicfracturing
http://web.archive.org/web/20171202203704/https://www.epa.gov/hydraulicfracturing
http://web.archive.org/web/20171202203704/https://www.epa.gov/hydraulicfracturing

220 Teachengineering.org, pH Vallues of Common
Substances, accessed at https://www.teachengineering.
org/content/cub_/activities/cub_air/cub_air_lesson06_ac-
tivity2_phvalues.pdf.

221 U.S. Fish and Wildlife Service, Case at a Glance: U.S.
v. Nami Resources Company, LLC, archived on 6 March 2017
at http://web.archive.org/web/20170306132443/www.fws.
gov/home/feature/2009/pdf/Namilnvestigation.pdf.

222 Renee Jean, “Blacktail Creek Spill Anniversary
Comes and Goes with Yet Another Spill,” Williston Herald,
12 January 2016.

223 Weston Solutions, Inc., United States Environ-
mental Protection Agency, Removal Assessment Repport
for Blacktail Creek Spill, Williston, Williams County, North
Dakota, March 2015.

224 See note 222.
225 Ibid.

226 Amy Dalyrmple, “Spill Contamination Lingering
Years Later, Study Says,” Billings Gazette, 30 April 2016.

227 SkyTruth 2015 data (file: pa15_wetcentroid) down-
loaded from https://skytruth-org.carto.com/viz/65cc4df4-
a148-11e6-a65f-0ecd1babdde5/public_map.

228 Pennsylvania Code § 78a.59c. Centralized Im-
poundments, available at https://www.pacode.com/se-
cure/data/025/chapter78a/s78a.59c.html.

229 Based on Google Maps imagery from 2019,
available at https://www.google.com/maps/@41.3108873,-
76.9110024,320m/data=!3m1!1e3.

230 See Methodology for details.

231 Image from Google Maps, accessed at https:/
www.google.com/maps/@41.3108873,-76.9110024,320m/
data=!3m1!1e3.

42 Accidents Waiting to Happen

232 U.S. Environmental Protection Agency, Using the
Drinking Water State Revolving Fund for Source Water Protec-
tion Loans (fact sheet), 2015, archived at http://web.archive.
org/web/20170802115631/www.epa.gov/sites/production/
files/2015-04/documents/landmanage.pdf.

233 Flood zone data: Only zones corresponding to
100-year flood zones were considered for analysis; data
downloaded from: Federal Emergency Management
Agency, FEMA Cloud GIS Infrastructure Production Site - Na-
tional Flood Hazard Layer, downloaded from https://data.
femadata.com/FIMA/Risk_MAP/NFHL/ on 12 December
2017; waterway data: Although higher resolution water
data is available, higher resolution data was impracticable
for national-scale analysis. Downloaded from https://www.
epa.gov/waterdata/get-data on 1 September 2018. Release
dates for the feature layers vary by geographic region.

234 Data for 2017 was downloaded on 17 December
2018 from https://www?13.state.nj.us/DataMiner. Data was
found using the “Search by Category” tool, selected for
“Community Right to Know.” The full list of sites was then
found by selecting all municipalities through the “Active
or Non-Active CRTK Facilities - by Municipality” query.

235 U.S. Energy Information Administration, Form 860
2017,13 September 2018, downloaded from https:/www.
eia.gov/electricity/data/eia860/.

236 One generating facility located in a flood zone - the
coal plant at the Morton Salt industrial facility in Rittman,
Ohio —was not included in the final count, because U.S. En-
ergy Information Administration data indicates that the plant
no longer operates, and no ponds were listed in the EPA coal
ash survey cited in note 54: U.S. Energy Information Admin-
istration, Form EIA-923 for January 2018, available at https:/
www.eia.gov/electricity/data/eia923/. Another plant that no
longer burns coal - the Crisp Plant in Warwick, Georgia — was
included, because the site did have a coal ash pond included
in the EPA survey, although news reports indicate the pond
is in the process of being closed and excavated: Crisp County
Power Commission, Environment — CCR Rule Compliance
Data and Information, archived at https://web.archive.org/
web/20180419204615/crispcountypower.com/ccr-rule.


https://data.femadata.com/FIMA/Risk_MAP/NFHL/
https://data.femadata.com/FIMA/Risk_MAP/NFHL/
https://www.epa.gov/waterdata/get-data%20on%201%20September%202018
https://www.epa.gov/waterdata/get-data%20on%201%20September%202018
https://www13.state.nj.us/DataMiner
https://www.eia.gov/electricity/data/eia923/
https://www.eia.gov/electricity/data/eia923/

237 Landon Stevens et al., Strata, The Footprint of
Energy: Land Use of U.S. Electricity Production, June 2017,
archived at http://web.archive.org/web/20180107052822/
www.strata.org:80/pdf/2017/footprints-full.pdf.

238 U.S. Department of Transportation, Geospatial at
the Bureau of Transportation Statistics - North American Rail
Lines, downloaded from https://osav-usdot.opendata.arc-
gis.com/datasets/f15d9e40cd1d4170a36bf31d4e6a3c28_0
on 10 September 2017.

239 (CSV data downloaded from: Oil Change Interna-
tional, North American Crude by Rail, 16 September 2015,
available at http://priceofoil.org/rail-map/.

240 Data from the Keystone Mapping Project, ac-
cessed at http://keystone.steamingmules.com/maps/
keystone-xl-google-earth-downloads/.

241  SkyTruth 2015 data (file: pa15_wetcentroid)
downloaded from https://skytruth-org.carto.com/

viz/65cc4df4-a148-11e6-a65f-0ecd1babdde5/public_map.

Notes

43


https://osav-usdot.opendata.arcgis.com/datasets/f15d9e40cd1d4170a36bf31d4e6a3c28_0
https://osav-usdot.opendata.arcgis.com/datasets/f15d9e40cd1d4170a36bf31d4e6a3c28_0



