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Executive summary

he Trump administration has proposed opening

much of the Atlantic, Pacific and Arctic oceans

off the U.S. coast to offshore oil and gas drilling.

The environmental dangers posed by offshore oil spills,
such as the 2010 Deepwater Horizon spill in the Gulf of
Mexico, are well known. The damage to the environ-

ment, communities and public health from the onshore
infrastructure needed to support offshore drilling is less

well known, but no less real.

Offshore drilling relies on onshore pipelines, waste

disposal facilities, ports and refineries that endanger pub-

lic health by polluting the air and water, and threaten
wildlife and ecosystems.

State leaders should protect coastal communities and the
environment by blocking any expansion or construction

of onshore infrastructure that enables offshore drilling.

The onshore infrastructure needed to support off-
shore drilling has serious impacts on the environ-
ment, public health and coastal communities.

Pipelines: Oil and gas produced offshore are often
delivered via pipelines to onshore storage or processing
facilities. The expansion of offshore oil and gas produc
tion could require the construction of new pipelines,
disrupting coastal ecosystems and threatening further
damage in the event of leaks.

* Constructing pipelines can damage sensitive and
fragile ecosystems such as wetlands and estuaries.
A study by the U.S. Geological Society found that
across Louisiana, for example, some pipelines built
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to carry oil and gas from offshore production have
contributed to habitat loss.!

* Pipelines can fail, spilling oil. For example, a rupture
in an underground, onshore pipeline transporting
oil from drilling platforms in the Santa Barbara
Channel to inland refineries spilled more than
120,000 gallons of crude oil in 2015.2 Qil flowed
into the ocean, coated birds and mammals, and
forced the closure of two state beaches.’

Waste disposal: Offshore drilling often creates waste
containing oil, toxic contaminants and radioactive mate-
rial. Some of this waste may be transported onshore

for disposal.* Transporting and disposing of this waste
creates risks.

¢ Liquid waste may be injected into disposal wells,
which are porous underground rock or sand forma-
tions.” However, injection wells may leak, polluting
nearby freshwater supplies.® Texas, Louisiana and
California, which are close to current offshore and
onshore production facilities, have thousands of
injection disposal wells.’

¢ Other waste may be spread on soil, exposing oil to
microbes capable of digesting it and diluting other
contaminants.® Land application may create water
pollution if heavy rain or flooding washes soil off
the site, and it adds pollutants and salts to the soil.’

Ports and marine oil terminals: Ports support the
production of offshore oil and gas by providing a base
for the equipment and personnel needed for offshore



operations and by serving as an important waypoint for
waste generated at offshore drilling operations. Marine
oil terminals - berths or piers where tankers can
unload oil from offshore production or other sources

- help move crude oil to refineries. These activities can
be harmful for the environment and public health.

* Spills in ports or at oil terminals can occur during
routine operations such as unloading oil from
barges and tankers. From 1990 to 2013, there
were eight spills of 42,000 or more gallons of oil
from tankers while in port.'® Smaller spills can
also threaten public health. Regulators issued
public nuisance violations to Phillips 66 in Rodeo,
California, and a ship docked at the facility for
an oil sheen found on the water in 2016."' People
nearby complained of foul odors and more than
100 residents went to the hospital.'?

* Qil spills in port can be devastating for the
function of the surrounding ecosystems, coating
wildlife in oil and damaging estuaries that are criti-
cal for shrimp, crabs and fish."”

Refineries: Increased offshore oil production may re-

quire new or expanded refineries to convert crude oil
into useful products such as gasoline, diesel fuel or jet
fuel. Oil refineries are a major source of air pollution

that threatens public health.

e Even when operating normally, refineries release
particulate pollution, which exacerbates asthma
and has been linked to lung cancer.! They also
release pollutants that are major contributors
to smog, which can cause respiratory irritation,
reduce lung function, and worsen asthma."”

¢ Malfunctions at refineries can create acute air
pollution episodes that threaten public health.
A fire at ExxonMobil’s Baytown, Texas, refinery
in March 2019 led to releases of sulfur dioxide,
hydrogen sulfide and benzene for more than a
week.1°

To protect coastal communities and ecosystems, the
nation should refrain from expanding offshore oil
and gas production. At the federal level, the Trump
administration should permanently withdraw its
proposal to expand offshore oil and gas production
in the Atlantic, Pacific and Arctic oceans. Sepa-
rately, states should protect coastal areas by blocking
construction of new oil and gas infrastructure or the
expansion of existing infrastructure needed to sup-
port expanded offshore drilling.
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Introduction

n May 19, 2015, a rupture in an onshore pipe-

line transporting oil from drilling platforms in

the Santa Barbara Channel to onshore refiner-
ies spilled 120,000 gallons of crude oil near Refugio
State Beach, west of Santa Barbara, California.'” The
Santa Barbara Fire Department initially responded to
a report of a petroleum smell, and the response grew

to include 1,300 responders from local, county, state and
federal agencies.”® The spill forced the closure of both El
Capitan and Refugio state beaches — El Capitan State
Beach for over one month and Refugio State Beach for
almost two."” Oil from the spill was found at beaches

in Los Angeles County, 80 miles away.”° The spill

killed nearly 100 mammals and more than 200 birds,

Photo: U.S. Coast Guard
e

Qil from a ruptured pipeline coats Refugio Beach near Santa Barbara, California, in 2015.
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and affected a range of marine life, including brown
pelicans, California sea lions, elephant seals and dol-
phins.?! Local fisheries were closed.?

The pipeline operator, Plains All American Pipe-
line, was convicted in 2018 on a number of criminal
charges related to the oil spill. A jury found that the
company had failed to maintain the pipeline and
failed to notify emergency responders promptly once
it detected the oil spill, among other violations.”> The
company subsequently was fined $3.35 million.**

Plains All American Pipeline has applied for per-

mits to build a replacement pipeline.? If permits are
approved, the pipeline would begin operating after 12
to 18 months of construction, once again transporting
crude oil from three platforms in the Santa Barbara
Channel to onshore refineries and other pipelines.?®

Portions of the new 123-mile long pipeline, which
would mostly follow the same route as the existing
pipeline, would impact areas on and near the coast.”
It would run through Santa Barbara, San Luis
Obispo and Kern counties. Sixteen miles of it would
cut through Los Padres National Forest, Carrizo
National Monument, Bitter Creek Wildlife Refuge
and Gaviota State Park.?® These places are irreplace-
able and ecologically important, with several provid-
ing habitat for endangered species, including the
California condor, Southwestern willow flycatcher
and San Joaquin kit fox.”

The Santa Barbara County pipeline rupture is repre-

sentative of how the production, transportation and
processing of oil - including oil produced from off-
shore drilling - can affect the health and well-being of
people, wildlife and the environment. An increase in
offshore drilling - particularly in areas of the coun-
try that do not currently produce large volumes of

oil - will require the development of new fossil fuel
infrastructure onshore and increase the use of existing
infrastructure. These activities, as much as offshore
drilling itself, pose threats to residents of coastal com-
munities and sensitive coastal ecosystems.

Increased offshore drilling may mean new pipelines
will be constructed to carry oil and gas onshore
from offshore wells, increasing the risk of leaks that
endanger sensitive coastal ecosystems. Or, it may
result in more oil tankers and barges coming and
going from U.S. ports, either delivering crude oil
from offshore production sites or picking up oil for
export. Increased offshore oil production may lead
to construction of new refineries or the expansion
of existing ones, adding to the air pollution already
burdening nearby communities.

This report describes in more detail how increased
offshore oil and gas production may affect people and
the environment onshore as new infrastructure is built
or as existing facilities are used more intensively.

Introduction
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Expanded offshore drilling
will require onshore facilities

he Trump administration has proposed open- of legal challenges, it has not withdrawn it.*° In
ing extensive areas of the nation’s Atlantic, many areas, increased offshore oil and gas produc
Pacific and Arctic ocean coastline to new tion would require construction or expansion of
oil and gas drilling. Though the administration has onshore infrastructure to transport, store and
put the proposal on hold as it awaits the outcome process oil and gas.
BOE M 2019-2024 Outer Continental Shelf Oil and Gas Leasing
. e Draft Proposed Program Areas and Sale Years: Lower 48 States F
g [_]Planning Area Boundary
Z [ | Draft Proposed Program Area L
Congressional Moratorium (expires June 30, 2022)
Key: * All available areas, not including those subject to the GOMESA
CANADA moratorium through June 30, 2022.
** Those areas available following the expiration of the GOMESA

Washington/ [
Oregon /
2021

California ¢
2021 ¢

North Atlantic
2021

moratorium. / ‘
IRNEe o4
TS

Southern %
California -
2020 N
2022 LK
PN

] Mid-Atlantic
2020

2022
2024

Ce
2020 (2)*, 2021
2022 (2)*, 2023

b
, 2024 (2)* ) &2023 S .
N § N 3 MEXICO = @ ~\,
) ) / WeSte*m GOM o The maritime boundaries and Ii?)%(s showrthereon,
[ 0] 125 250 500 i 2020 (2)*, 2021 (2)*, as divisions between planning areas,
Nautical Miles 2022 (2)*, 2023 (2)*, —>are for initial ing purposes oAy and do not
T aa—\iles 2024 (2)* necessarily reflect the fu of U.S._sovereign
0 125 250 500 £ rights under i tional d /_Tic/\)aw,

Figure 1. Map shows proposed dates when oil and gas leases would be available in the Atlantic and Pacific oceans®®
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The Trump administration has proposed more
offshore drilling

States have jurisdiction over the three miles of ocean
immediately off their coastline, except for Texas and
the Gulf coast of Florida, where state control extends
nine miles.’! Beyond the area of state control, the
federal government has control for at least 200 miles
from shore.*” Some portions of this area, including
the outer continental shelf, contain oil and gas depos-
its that the Trump administration would like to open
for development.

The administration has proposed allowing drilling in
most of the area off the nation’s Atlantic and Pacific
coasts, as well as areas off the coast of Alaska.’® The
only exemptions are for marine sanctuaries that were
protected before 2008, the Northeast Canyons and
Seamounts Marine National Monument, and lim-
ited areas in the Gulf of Mexico and off the coast of

Alaska.** The government would offer leases for bids
from oil and gas companies in stages until 2024.%

(See Figure 1.)

The administration’s proposal for increased offshore
drilling includes an estimate of how much oil and gas
it might be possible to produce from offshore regions.
The Bureau of Ocean Energy Management estimates
that the Gulf of Mexico contains 33 billion barrels
of oil that might be economically feasible to recover
(if oil costs $100 per barrel) and that regions off the
coast of California might contain 7 billion barrels.*
More than 4 billion barrels of oil might be eco-
nomically feasible to recover offshore from Maine to
Florida. Alaska’s coastal regions could produce more
than 17 billion barrels. Table 1 shows the Bureau of
Ocean Energy Management’s estimates for regions

in the Atlantic, Pacific and Arctic oceans, the Bering
Sea, and the Gulf of Mexico.®

Table 1. Unleased, undiscovered, economically recoverable resources by offshore drilling region, assuming $100 per barrel of 0il*

Coastal region

Coastal states

Million barrels of oil

North Atlantic Maine to New Jersey 1,640
Mid-Atlantic Delaware to North Carolina 2,180
South Atlantic South Carolina to northern Florida 180
Eastern Gulf of Mexico Florida 3,060
Central Gulf of Mexico Louisiana, Mississippi and Alabama 20,990
Western Gulf of Mexico Texas 8,690
Southern California California 3,580
Central California California 2,080
Northern California California 1,340
Washington/Qregon Washington and Oregon 230
North Pacific/Gulf of Alaska Alaska 1,290
Bering Sea Alaska 660
Arctic Ocean Alaska 15,370

Expanded offshore drilling 9



Data on historic production from current offshore

oil and gas facilities can help put the future produc
tion estimates in Table 1 in context. Oil companies
produced 12,621 million barrels of oil from 1981 to
2017 from federal waters off the coast of Louisiana,
Mississippi, Alabama and Florida.*® Wells in federal
waters off the coast of Texas produced 1,295 million
barrels, and wells off the coast of Southern California
produced 1,047 million barrels.*! (See Figure 2.) Several
states produce additional amounts from production
facilities in state-controlled offshore areas.*

30,000

25,000

3 20,000
= 10,000
5,000 I
i []

Central and Eastern Gulf Western Gulf of Mexico
of Mexico

Million Barrels of Oil
=
ul
=)
o
S)

Southern California

Oil Already Produced in Past ~40 years

M Estimation of Unleased, Undiscovered, Economically Recoverable Resources

Figure 2. Historic production is less than estimation of unleased, undis-

covered, economically recoverable resources, assuming $100 per barrel of
143
oil

0il and gas produced offshore will be
transported, stored and processed onshore

Development of offshore oil and gas drilling sites will
affect communities and ecosystems onshore. That’s
because most of the infrastructure needed to support
offshore drilling is located on land. As the Miner-

als Management Service (the precursor agency to the
Bureau of Ocean Energy Management) noted in a 2010
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presentation, “Every offshore oil & gas producing
basin in the world requires an extensive amount of

onshore support infrastructure.” 44

As an offshore drilling site is being developed, crews
and equipment will operate out of a port. Trucks

or marine freight vehicles will bring equipment and
staff to the port, and boats or helicopters will take
everything to the drilling site. As a well is drilled,
some waste from the drilling process may need to
be brought back to the port for onshore disposal.
Depending on the nature of the waste, it may need to
be hauled to a site designated for disposal of hazard-
ous or radioactive waste, since naturally occurring
radioactive material in geologic formations has the
potential to contaminate drilling wastes, requiring
special disposal.

Oil from offshore production sites may be brought

to shore by tankers that unload at marine oil termi-
nals. In other places, new pipelines may be needed

to deliver oil and gas from offshore production sites.
Underwater pipelines carry oil onshore, and then
onshore pipelines deliver it to storage facilities or
refineries. Underwater offshore pipelines carrying gas
feed into onshore gas pipeline networks.

The onshore infrastructure needed to support off-
shore production can be seen in states that currently
have significant offshore oil and gas production. For
example, Texas and Louisiana have dense networks of
natural gas pipeline networks offshore connected to
onshore pipelines and production facilities. In con-
trast, coastal areas without offshore gas production
have far fewer natural gas pipelines. (See Figure 3.)

As discussed in the following sections, new or
expanded onshore infrastructure has the potential to
harm the health of people living nearby and to dam-
age the environment.
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Pipelines

il and gas produced offshore are often delivered

via pipelines to onshore storage or processing

facilities. Onshore pipelines can create environ-
mental damage during construction and when oil and
gas spill or leak.

The pipeline systems that connect operating platforms
to onshore facilities can be extensive. For example, the
Gulf of Mexico offshore pipeline system alone is com-
posed of roughly 33,000 miles of pipeline connecting
roughly 3,200 platforms.** Onshore pipeline networks
are even more extensive. Louisiana alone has 50,000
miles of pipeline, much of it concentrated near the Gulf
of Mexico.*’ (See Figure 4.)

Figure 4. Onshore oil and gas pipelines in Louisiana*®
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Expanding offshore oil and gas production will likely
require construction of new pipelines. For example,
existing gas pipeline networks in the Mid-Atlantic region
are located far from the coast.*’ Assuming recovery of
natural gas in the Atlantic is economically viable, bring-
ing it to markets along the Eastern Seaboard would
require new pipelines extending westward from the
coast to connect to existing intrastate pipelines. Potential
access points for connecting offshore gas to the existing
pipeline network exist in South Carolina, Virginia and
the New York/New Jersey area.”® See Figure 5.

Pipeline construction can damage sensitive and fragile
ecosystems such as wetlands and estuaries. Laying a
pipeline on the ocean floor or burying a pipeline stirs up
sediment, disturbing or burying organisms, and poten-
tially damaging coral reefs, according to a 1980 Environ-
mental Protection Agency analysis.’”> Organisms such as
zooplankton, invertebrates and fish are harmed by water
that contains too much floating sediment.’® As sediment
settles, it can smother plants.*

Where pipelines come onshore, they may change

how barrier islands, dunes and wetlands function.

A pipeline built across a barrier island, for example,
may increase the risk of erosion along the pipeline’s
path and lessen the ability of barrier islands to protect
shoreline areas.” When constructed without sufficient
mitigation measures, pipelines can damage coastal
wetlands. A study by the U.S. Geological Society found
that across Louisiana, for example, some pipelines built
to carry oil and gas from offshore production have
contributed to habitat loss.>®
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in various pipelines.

Figure 5. A 2010 presentation suggested possible Eastern Seaboard pipeline access points®!

Further onshore, pipelines may be routed away from
urbanized areas, which might mean going through
pristine natural areas. In North Carolina, for instance,
many undeveloped coastal areas include nature pre-
serves or state parks.”’

Once overland pipelines begin carrying oil or gas,
leaks and spills can harm scenic and ecologically
important areas. Disruptions caused by human
activities, geological activity, or operation or equip-
ment failures can lead to leaks or ruptures.’® Leaks
can be highly damaging to local ecosystems and

public health.

Natural gas pipelines are a source of air pollution and
noise because they rely on compressors. Natural gas
pipelines require compressors every 40 to 100 miles.*
Though noise from interstate pipelines is restricted by
federal rules, compressors may be audible at the near-
est homes.®® Even though the total decibels emitted

by compressors may be modest, the sound may affect
people and wildlife.! Compressors create air pollution
from burning natural gas and also when they release
unburned natural gas during maintenance or safety
operations.®? Qil pipelines typically rely on electricpow-
ered pumps to move fuel and thus do not create local air
pollution (though they add to pollution from the electric
power plants used to generate the electricity).®’

Pipelines 13



Waste disposal sites

ffshore drilling creates many kinds of waste,

some of which cannot be discharged at sea

because it contains oil, toxic contaminants or
radioactive material.®* These materials may be brought
onshore for disposal. Expanded offshore drilling could
require construction of new waste disposal capacity in
regions that currently have little or none, such as the

Mid-Atlantic.®®
Waste produced by offshore drilling includes:

* Drill cuttings, which are pieces of rock broken
during drilling.%

* Drilling mud, a mix of clay, chemicals, water
and/or oil that is used as lubrication and coolant
during drilling. As the mud flows back to the
surface, it carries drill cuttings, which then are
coated in the chemicals and lubricants from drill-
ing mud.®’

* Produced water, which is water trapped in the oil
or gas reservoir that is released during drilling and
production. It often contains oil and salt from
the oil formation, naturally occurring radioactive
material and chemicals used during drilling.®®

* Produced sand, which is pumped from the oil and
gas formation. The sand may be mixed with oil
and other contaminants.

e Sediment and pipe scale, which is a mineral depos-
it that forms inside pipes. This waste may also
contain naturally occurring radioactive material.®’

14 Offshore Drilling, Onshore Damage

e Sanitary waste, kitchen waste and trash generated by

workers on offshore platforms.”™

Most waste from offshore drilling exploration and
production - including produced water, drilling cuttings
and drilling mud - is dumped directly into the ocean

if it has a low level of contamination.” Waste that is
contaminated with oil-based drilling fluid cannot be
released into the ocean and may be transported to shore
for disposal. Solids containing naturally occurring radio-
active materials from the oil and gas formation also may
be transported onshore.”

Waste is moved from offshore facilities to a disposal
facility or an onshore transfer facility via boat, in which
case it may be moved again from the transfer location to
a disposal facility via truck, boat or barge. There is a risk
of a spill or leak each time the material is transferred on
or off a vessel or transported to the next facility. In addi-
tion, the boat, truck or other container that carried the
waste must be cleaned afterward and the contaminated
wash water must be disposed of.”®

Once at the disposal facility, waste can be dealt with in
various ways. Waste may be:

¢ Injected into onshore disposal wells. Drilling mud,
contaminated drill cuttings, drilling chemicals and
produced sand contaminated with oil can be inject-
ed into porous underground rock or sand forma-
tions.” However, injection wells may leak, polluting
nearby freshwater supplies.” Injection wells have also
been implicated in increased earthquake activity in



regions that have not previously had many earth-
quakes.” States close to current oil and gas produc-
tion facilities - both onshore and offshore - have

a number of injection disposal wells. The Environ-
mental Protection Agency classifies wells that receive
fluids from oil and gas production as Class II wells,
which may be used for disposal, storage or increased
production from oil wells.”” As of 2016, Texas had
13,418 Class II disposal wells, Louisiana had 3,195
and California had 1,794.” In contrast, most states
on the Atlantic coast had fewer or none. New Jersey,
Delaware, Maryland, North Carolina, South Caroli-
na and Georgia had none, while Pennsylvania had

15 and Virginia had 13.

Spread on soil. Wastes such as drilling mud made
with synthetic materials and oil-contaminated sand
may be applied to soil for disposal. Spreading the
waste allows the contaminants to be diluted, for
some hydrocarbons to evaporate, and for microbes
to digest oil in the waste.”” Land application, also
known as “landfarming,” may create water pollution
if heavy rain or flooding washes soil off the site, and
it adds pollutants and salts to the soil.* In regions
of the country with extensive onshore oil and gas
production, application of waste on individual
farms is common.®! Waste from offshore production
facilities may go to commercial landfarms, which
accept larger volumes of waste. As of 1993, a federal
analysis found three commercial landfarms in Texas
and seven commercial landfarms in Louisiana that
were expected to be used for disposal of offshore oil
production waste if production were increased in the

Gulf of Mexico.%

Pumped into salt caverns. Salt caverns, natural
formations that are 500 to 6,000 feet underground,
are excavated by pumping in fresh water, which
dissolves the salt.®® The brine solution is then
brought to the surface, where it can be sold for other
uses or injected into a disposal well. If this brine
spills, it can kill vegetation and damage soil for
decades.®* Once room has been created in the salt
cavern, liquid and solid wastes from offshore can be
pumped in, including waste contaminated with oil

Photo: Ingvar Tjostheim, via shutterstock

Shale shakers separate drilling mud from drill cuttings, which are one type
of waste generated by offshore drilling that may be brought onshore for
disposal.

or radioactivity.®® Coastal regions with salt deposits
where salt caverns could be developed exist along
the Gulf Coast in Texas and Louisiana.

* Recycled or treated. Treatment facilities can remove
oil and salt from waste. The oil can be resold and
salt can be mixed with water and injected in a
disposal well.®” Any solid material remaining after
usable components have been removed can be

landfilled.

 Buried in a landfill. Drilling waste that has been
processed to remove water and oil can be buried in
a landfill. Trash from the offshore facility can be
sent to a municipal landfill like any other household
waste. Though modern landfills are lined to protect
the groundwater beneath them from contamination,
water pollution remains a risk from landfills.®

Expanded offshore oil and gas production could spur
construction of new onshore disposal facilities. For
example, in the mid-2000s, an Argonne National Labo-
ratory study found that disposal operators were consid-
ering opening new salt caverns near the Gulf Coast to
handle waste from offshore drilling.®” According to a
2010 presentation by the Minerals Management Ser-
vice, the eastern seaboard has few existing commercial
oil and gas waste handling or disposal facilities for solid
or liquid wastes.”

Waste disposal sites 15



Ports and marine oil terminals

orts and marine oil terminals are key transport

nodes that support the production of offshore

oil and gas. They provide a base for equipment
and personnel needed for offshore operations. They
also are an important waypoint for bringing crude oil
and gas onshore, for receiving waste generated at off-
shore drilling operations, and for exporting natural gas
and petroleum products. These activities can be harm-
ful for the environment and public health.

The U.S. coastline is punctuated with numerous ports
and marine terminals used to support oil and gas
production. Marine oil terminals, which are berths or
piers where tankers can unload oil, may be located at
ports, refineries or other petroleum receiving facilities.

Photo: skeeze via pixabay

The Houston ship channel and petroleum facilities.
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Ports are locations where ships load or unload people
and cargo. Not all ports have marine oil terminals for
handling oil shipments. As of 2017, there were several
dozen ports located along U.S. coasts where oil is
exported or imported.’!

Ports serve as launch points for ships delivering equip-
ment, crew members, drilling muds and other supplies
needed for offshore operations.”” They also host trans-
fer facilities where waste is taken from supply boats and
transferred to a barge or truck that takes the waste to
disposal sites.”?

Equipment failure or human error can cause spills in
ports or at oil terminals during routine operations such
as transit or unloading oil. From 1990 to 2013, there
were eight spills of 42,000 or more gallons of oil from
tankers while in port in U.S. waters.”* Barges can also
spill oil. Examples of tanker and barge spills include:

e In 2000, 80,000 gallons of oil were released into
the Houston Ship Channel when a tank barge was
overfilled.”

* A tank barge spilled 98,000 gallons of oil in
Buzzard’s Bay, Massachusetts, in 2003, after collid-
ing with a ledge of bedrock.”® Damage from the spill
included harm to aquatic and shoreline habitats,
boating and shellfishing activities, and bird popula-
tions.

* Regulators issued violations to Phillips 66 in Rodeo,
California, and a ship docked at the facility for
an oil sheen found on the water in 2016.”” People



nearby complained of foul odors and more than 100 for shrimp, crabs and fish.!°? Oil is toxic to the

residents went to the hospital.”® eggs of many fish species and can result in lower

reproduction rates.'®> Adult fish may suffer a range
¢ In March 2016, an oil spill occurred at the Port of

. of physical harms, including the erosion of their
Los Angeles as fuel was being transferred from an

fins.'®* Qil can be lethal to both birds and mam-

oil tanker.”® Heavy fuel oil and an oily-water mixture . . )
y Y mals. When oil contaminates an animal’s feathers

contaminated the pier, the seawall and the tanker.!® . . .
piet, or fur, it may be unable to insulate itself from the

. . . . 105 A i ~ ' .
According to the National Oceanic and Atmospheric cold."™ Animals may also ingest or inhale oil as

Administration, “even relatively small oil spills can they groom themselves, causing long-term damage

cause major environmental and economic harm.”’* Qil ~ t© internal organs, reducing reproductive success,

and weakening the immune system, increasing
6

spills and leaks can harm surrounding ecosystems, coat

AATC . . : T ~ 10
wildlife in oil, and damage estuaries that are critical their vulnerability to secondary infections.

Case study: air pollution from oil tankers in port

For two years, people living in Southern Califor- Photo: Ron Reiring via Wikipedia, CCBY2.0

nia’s Long Beach, Seal Beach and Huntington
Beach communities complained of periodically
smelling petroleum, chemicals and sulfurous
odors.'” Tests confirmed the air contained hydro-
carbons and hydrogen sulfide, air pollutants that
are released by crude oil and natural gas.!® Resi-
dents filed more than 2,000 complaints with the
regional air quality regulator, which worked with
local fire departments to search for the source of
the odors.

Finally, in late 2018, air quality regulators identi-
fied a likely source of the air pollution: oil tankers
at the nearby Port of Long Beach.!®

For example, in October 2018, investigators using

The City of Long Beach sits next to the Port of Long Beach, where
in late 2018 an oil tanker was discovered to be leaking hydrocarbon
vapors and creating air pollution.

gas-imaging cameras found vapors leaking from a
loaded oil tanker upwind from a location where

residents had recently complained of odors.!'® When

investigators boarded the ship, seven of the 10 valves

they inspected were leaking hydrocarbon vapors. Air quality regulators believe that this ship is not

the only source of the air pollution that has been

Hydrocarbon air pollution can cause headaches

and dizziness, and smelled bad enough to degrade

residents’ quality of life.!!!

bothering residents, and officials are inspecting
more ships as part of a “large and ongoing” investi-
gation, they told the Long Beach Post.!?

Ports and marine oil terminals 17



Oil refineries

he first large-scale commercial extraction of

petroleum in the United States took place in

1859 in Titusville, Pennsylvania, when Edwin
Drake used a steam engine to drill a well in an oil
field.!"® The first oil refinery quickly followed at the
same site, because crude oil has only a few uses until it
is refined into products such as gasoline, diesel fuel and

jet fuel.!™

If offshore oil drilling expands, the increased volume of
oil production may require construction of new refin-
eries or expansion of existing refineries. Six refineries

have been built since 2014 in Texas and North Dakota,

states that have seen increased onshore oil production

Operable refinery locations and

,. capacity volumes as of January 1, 2012 <ia
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Note that the refinery shown in Savannah, Georgia, has since closed.

Figure 6. Location of refineries as of 201218
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in recent years.'” The largest of these has a capacity of
84,000 barrels per day, which would not be big enough
to process the amount of oil the Trump administra-

tion estimates is economically recoverable from the
Mid-Atlantic region if it were produced over a 40-year
period."® Figure 6 shows the location of existing refiner-
ies in the United States as of 2012 (the refinery shown in
Georgia has since closed).!"”

Expansion of existing refineries has been an important
route of increasing refining capacity in recent years.
For example, in 2012 a Motiva refinery in Port Arthur,
Texas, increased its capacity from 285,000 barrels per
day to 600,000 barrels per day.!" A Valero refinery in
Corpus Christi, Texas, has expanded repeatedly, most
recently in 2015.1%°

Refineries are immense industrial complexes. Exxon-
Mobil’s Baytown Refinery in Texas, the second largest
refinery in the nation, covers 2,400 acres.!”! Chevron’s
refinery in Richmond, California, includes thousands
of miles of pipelines and hundreds of storage tanks
for holding millions of barrels of crude oil and refined

products.!?

Even when operating normally, oil refineries are a source
of air pollution that threatens public health.””> Common
pollutants include:

e Particulate pollution, which exacerbates asthma, has
been linked to lung cancer and can cause low birth
weight in babies.!**

 Nitrogen oxides, which can cause headaches,
trouble breathing, and eye irritation in the short



term.!”” Long-term exposure to nitrogen oxides
can cause asthma and respiratory infections.!?®
Nitrogen oxides are a major contributor to smog,
also known as ground-level ozone, which can cause
respiratory irritation, reduce lung function, and

worsen asthma.'”’

Benzene, toluene, ethylbenzene and xylene, which
are volatile organic compounds that facilitate the
formation of smog.”® Workers in industrial facilities
may be exposed to levels of benzene that can cause
cancer and may damage the blood.!”

¢ Carbon monoxide, which decreases the ability of

blood to deliver oxygen to the body. Elevated levels
of carbon monoxide can cause headaches, slow
reaction times, lead to chest pain during exercise for
people with heart conditions, and increase hospital
admissions for heart problems."*°

Sulfur dioxide, which is a severe respiratory
irritant.”’! Sulfur dioxide can cause breathing
problems, sneezing and coughing in healthy adults.
People with asthma are especially sensitive and have
a harder time breathing when sulfur dioxide pollu-

tion is even slightly elevated.

Case study: air pollution from refineries in Port Arthur, Texas

The city of Port Arthur, Texas, is home to three
major refineries, including the largest oil refinery in
the United States.'* Qil refineries in Port Arthur

release health-damaging air pollution.'!

Refineries in Port Arthur create air pollution both
when they are operating normally and when they
have breakdowns and malfunctions. An analysis of
pollution data by the Environmental Integrity Proj-
ect shows that from 2009 through 2015, the three
Port Arthur refineries released thousands of tons

of air pollution annually in the course of permitted
operations."* Common pollutants include benzene
and toluene.'* In that same period, the three refiner-
ies also released air pollution during “upset” events,

or mishaps that caused unpermitted releases.!**

A separate analysis of 2003 to 2006 emissions from
refineries in Port Arthur found that their combined
“upset” emissions were large enough to equal rou-
tine emissions from a small refinery.!* The study
authors concluded that having multiple refineries in
one community results in a significant, additional
pollution load beyond what permitted emission
levels suggest.

Air pollution from oil refineries and other indus-
trial facilities may contribute to a wide variety of
health ailments for Port Arthur residents. Chil-

Photo: Carol Highsmith/U.S. Department of State via Flickr, CC BY-NC2.0.

The Valero refinery in Port Arthur, Texas, at dusk.

dren’s asthma rates in the community are double the
national average.'*® Cancer mortality rates among
African Americans in Jefferson County, where Port
Arthur is located, are about 40 percent higher than
the Texas average.'¥

While offshore drilling may promise to be out of
sight, the onshore infrastructure it requires ensures
its impacts will be felt by nearby communities. Oil
refineries are a necessary piece of infrastructure for
any drilling endeavor, and whether new or expanded,
they are a threat to public health, ecosystems and the
environment.

il refineries
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Malfunctions or sudden shutdowns at refineries can
create acute air pollution episodes that threaten public

health.

e In 2012, a fire at the Chevron refinery in Richmond,
California, released a large cloud of black smoke.!*?

As a result, 15,000 people sought medical care in

the following weeks for breathing problems, chest

pain and other problems."”’

¢ During Hurricane Harvey in 2017, multiple refiner-
ies in Houston released large volumes of air pollu-
tion. ExxonMobil’s Baytown refinery released more
than 550,000 pounds of pollution, Valero’s Houston
refinery released 235,000 pounds of pollution, and
the Phillips 66 Sweeny refinery released 175,000
pounds of pollution.”** Releases from these refineries
and other industrial facilities in the region contrib-
uted to high smog levels in Houston.

“Floating production” still harms onshore communities and ecosystems

In response to efforts by coastal states to ban new
onshore infrastructure that would be needed to sup-
port new or increased offshore drilling, oil producers
have suggested they may use “floating production”
techniques that reduce the need for some types of

48 Even with floating

new onshore infrastructure.
production, increased offshore oil and gas production

will harm communities and ecosystems onshore.

With floating production, oil and gas from an
offshore well are not transported back to shore

via pipeline. Instead, oil and gas are collected on

a special vessel that is moored at the production
site.* The vessel may have a production system for
initial processing of the oil and gas to remove water
and impurities. The oil and gas can then be stored
on board the vessel. Periodically, the oil will be
transferred to a shuttle tanker or barge, while gas
may be reinjected in the well."”° Floating production
techniques are commonly used in very deep water,
in places where pipeline construction would be too
expensive, and where severe storms may damage
production equipment unless it is moved out of the
way !

Though floating production avoids the need to build
new pipelines to bring oil and gas onshore, it requires
all the other onshore infrastructure associated with
offshore production, including ports and marine oil
terminals, waste disposal facilities, and oil refiner-
ies. New facilities may be constructed, or existing

Photo: Alf van Beem via Wikimedia, public domain

Floating production, storage and offloading vessels temporarily store
oil at the offshore production site until it can be transported to shore
by a barge or shuttle tanker.

onshore oil and gas facilities may be used more
intensively. For example, if oil production increases
off the coast of California and oil producers use
floating production techniques, it could increase
tanker traffic at the state’s existing marine oil

terminals.!”

Floating production does not mitigate many of
the onshore impacts of offshore drilling. Onshore
communities still face air pollution, water pollu-
tion and toxic waste from the land-based infra-
structure that supports offshore drilling.

20 Offshore Drilling, Onshore Damage



e After an explosion at a Philadelphia refinery in
June 2019, authorities told nearby residents to stay

indoors.'®

* A fire at ExxonMobil’s Baytown refinery in March
2019 led to releases of sulfur dioxide, hydrogen
sulfide and benzene for more than a week.!*

* An explosion and fire at an ExxonMobil facility in
Baytown in July 2019 led to a “shelter in place” order

for nearby residents.!*?

In addition, wastewater generated by refineries is a threat
to water quality.!”® Refineries use water at many points
while processing oil, and it can become polluted with
salts, sulfides, ammonia, sediment and other com-
pounds.””” While wastewater typically is treated before it
is released, leaks and spills can lead to the pollution of
groundwater and surface waters.

Oil refineries
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Policy recommendations

s the Deepwater Horizon disaster showed, the

dangers of offshore drilling to marine life and

coastal habitats are all too clear. But damage
from offshore drilling occurs not only from spills at
sea, but also from activities closer to shore or onshore,
endangering the health and well-being of the people in
coastal communities and of shoreline ecosystems.

That’s because offshore drilling requires an extensive
supporting network onshore. This necessary infrastruc-
ture includes pipelines to deliver oil and gas to refin-
eries or distribution networks; refineries to produce
gasoline, diesel and other petroleum products; ports for
sending equipment and maintenance boats to offshore
rigs; and waste disposal facilities.

Onshore infrastructure and onshore activity that
support offshore drilling create multiple risks to pub-
lic health and the environment, during both routine
operations and unplanned events. The risks include air
pollution, groundwater contamination and oil spills.

By refraining from new offshore oil and gas produc
tion - particularly in areas of the country that have
not yet experienced drilling off their shores - the
United States can prevent these harmful onshore
impacts and protect the environment and quality of
life of coastal communities.

* The nation should permanently prohibit the
expansion of offshore drilling and close exist-
ing offshore facilities. The Trump administration
should withdraw its proposal to expand offshore
oil and gas production in the Atlantic, Pacific and
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Arctic oceans. This will avoid the need for new
or expanded onshore infrastructure to support
increased production of oil and gas, as well as the
risks to marine ecosystems and beaches posed by
offshore drilling itself.

States should seek to protect coastal areas by
blocking construction of new infrastructure or
the expansion of existing infrastructure needed
to support expanded offshore drilling. States, not
the federal government, control permitting and
siting decisions for onshore infrastructure. They
should use this authority to help protect commu-
nities and ecosystems. For example, both Califor-
nia and New Jersey have banned construction of
pipelines and other infrastructure that could be
used to support new offshore drilling."®®> The ban
applies to state-controlled waters, which extend
three miles from shore along the entire length of
the state.

Federal, state and local officials should pursue
public policies to reduce America’s dependence on
oil and gas, including through efforts to replace
burning of fossil fuels for electricity generation
with electricity from renewable sources, encour-
age energy efficiency and conservation throughout
the economy, and expand adoption of electric
vehicles.”* Reducing our dependence on oil and
gas will reduce the environmental threats posed by
fossil fuels throughout their lifecycle and minimize
the pressure to open up new offshore and onshore
areas to fossil fuel production.



Notes

1. James B. Johnston et al., U.S. Geological Survey, Quter
Continental Shelf Pipeline and Navigation Canal Impacts and Mitigation
Effects on Wetland Habitats of Coastal Western and Central Gulf of
Mexico (PowerPoint), no date, accessed 11 April 2019, archived
at https://web.archive.org/web/20190515044028/https://
jonesswanson.com/wp-content/uploads/other/USGS-study-

pipeline-wetland-damage.pdf, pp. 61-67.

2. Transporting: Monica Vaughan, “A New 124-Mile Oil
Pipeline [s Planned on the Central Coast. Here’s What You Need
to Know,” San Louis Obispo Tribune, 31 January 2019, archived
at https://web.archive.org/web/20190203130428/https:/www.
sanluisobispo.com/news,/local/environment/article225284270.
html; 120,000 gallons: assuming 42 gallons per barrel and a
spill of 2,940 barrels, per National Oceanic and Atmospheric
Administration, “Discharge of Oil From the Plains All American
Pipeline Line 901 Into the Pacific Ocean Near Santa Barbara
County, California, May 19, 2015, ACTION: Notice of Intent to
Conduct Restoration Planning,” Federal Register 84(46):8508-8510,
8 March 2019, available at https://www.govinfo.gov/content/pkg/
FR-2019-03-08/pdf/2019-04198.pdf.

3. California Department of Fish and Wildlife et al., Refugio
Beach Oil Spill Natural Resource Damage Assessment Update, November
2015, archived at https://web.archive.org/web/20190711005532/
https://pub-data.diver.orr.noaa.gov/admin-record /6104/RBOS%20
NRDA%20newsletter_final%2011-6-15.pdf.

4. Bureau of Ocean Energy Management, Questions, Answers,

and Related Resources, accessed 20 February 2019, archived at

https://web.archive.org/web/20190328190203/https://www.boem.

gov/Environmental-Stewardship/Environmental-Assessment/
CWA /Offshore-Discharges-From-Oil-and-Gas-Development-
Operations-FAQ.aspx, and John A. Veil, Argonne National

Laboratory, Offshore Waste Management = Discharge, Inject, or Haul
to Shore, 18 October 2001, available at http://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.574.460&rep=repl&type=pdf.

5. M.G. Puder and J.A. Veil, Environmental Science
Division, Argonne National Laboratory, Offsite Commercial
Disposal of Oil and Gas Exploration and Production Waste: Availability,
Options and Costs, August 2006, archived at https://web.archive.
org/web/20190314000755/http://veilenvironmental.com/
publications/0il/ANL-EVS-R-06-5.pdf, and Anadarko Petroleum
Corporation, Initial Development Operations Coordination Document,
Keathley Canyon Blocks 875, 918, and 919 OCS-G 21444, 32654, and
21447, Offshore, Louisiana, April 2018, archived at https://web.
archive.org/web/20190515045432/https://www.data.bsee.gov/
PDFDocs/Scan/PLANS/35/35897.pdf.

6. Abrahm Lustgarten, “Injection Wells: The Poison Beneath
Us,” ProPublica, 21 June 2012, archived at https://web.archive.
org/web/20190218195203/https://www.propublica.org/article/
injection-wells-the-poison-beneath-us, and U.S. Government
Accountability Office, Drinking Water: EPA Program to Protect
Underground Sources from Injection of Fluids Associated with Oil and
Gas Production Needs Improvement, June 2014, archived at https://
web.archive.org/web/20190602032325/https://www.gao.gov/
assets/670/664499.pdf.

7. Class II injection disposal wells: U.S. EPA, National
Underground Injection Control Inventory-Federal Fiscal Year 2016, State
and Tribal Summary, July 2017, available at https://www.epa.gov/
sites/production files/2017-06/documents/state_fy_16_inventory_
format_508.pdf. Definition of Class II wells: U.S. EPA, Class 11
Oil and Gas Related Injection Wells, accessed 15 November 2019,
archived at https://web.archive.org/web/20191115003128/

https://www.epa.gov/uic/class-ii-oil-and-gas-related-injection-wells.

Notes 23


https://web.archive.org/web/20190515044028/https://jonesswanson.com/wp-content/uploads/other/USGS-study-pipeline-wetland-damage.pdf
https://web.archive.org/web/20190515044028/https://jonesswanson.com/wp-content/uploads/other/USGS-study-pipeline-wetland-damage.pdf
https://web.archive.org/web/20190515044028/https://jonesswanson.com/wp-content/uploads/other/USGS-study-pipeline-wetland-damage.pdf
https://web.archive.org/web/20190203130428/https://www.sanluisobispo.com/news/local/environment/article225284270.html
https://web.archive.org/web/20190203130428/https://www.sanluisobispo.com/news/local/environment/article225284270.html
https://web.archive.org/web/20190203130428/https://www.sanluisobispo.com/news/local/environment/article225284270.html
https://www.govinfo.gov/content/pkg/FR-2019-03-08/pdf/2019-04198.pdf
https://www.govinfo.gov/content/pkg/FR-2019-03-08/pdf/2019-04198.pdf
https://web.archive.org/web/20190711005532/https://pub-data.diver.orr.noaa.gov/admin-record/6104/RBOS%20NRDA%20newsletter_final%2011-6-15.pdf
https://web.archive.org/web/20190711005532/https://pub-data.diver.orr.noaa.gov/admin-record/6104/RBOS%20NRDA%20newsletter_final%2011-6-15.pdf
https://web.archive.org/web/20190711005532/https://pub-data.diver.orr.noaa.gov/admin-record/6104/RBOS%20NRDA%20newsletter_final%2011-6-15.pdf
https://web.archive.org/web/20190328190203/https://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/CWA/Offshore-Discharges-From-Oil-and-Gas-Development-Operations---FAQ.aspx
https://web.archive.org/web/20190328190203/https://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/CWA/Offshore-Discharges-From-Oil-and-Gas-Development-Operations---FAQ.aspx
https://web.archive.org/web/20190328190203/https://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/CWA/Offshore-Discharges-From-Oil-and-Gas-Development-Operations---FAQ.aspx
https://web.archive.org/web/20190328190203/https://www.boem.gov/Environmental-Stewardship/Environmental-Assessment/CWA/Offshore-Discharges-From-Oil-and-Gas-Development-Operations---FAQ.aspx
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.574.460&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.574.460&rep=rep1&type=pdf
https://web.archive.org/web/20190314000755/http://veilenvironmental.com/publications/oil/ANL-EVS-R-06-5.pdf
https://web.archive.org/web/20190314000755/http://veilenvironmental.com/publications/oil/ANL-EVS-R-06-5.pdf
https://web.archive.org/web/20190314000755/http://veilenvironmental.com/publications/oil/ANL-EVS-R-06-5.pdf
https://web.archive.org/web/20190515045432/https://www.data.bsee.gov/PDFDocs/Scan/PLANS/35/35897.pdf
https://web.archive.org/web/20190515045432/https://www.data.bsee.gov/PDFDocs/Scan/PLANS/35/35897.pdf
https://web.archive.org/web/20190515045432/https://www.data.bsee.gov/PDFDocs/Scan/PLANS/35/35897.pdf
https://web.archive.org/web/20190218195203/https://www.propublica.org/article/injection-wells-the-poison-beneath-us
https://web.archive.org/web/20190218195203/https://www.propublica.org/article/injection-wells-the-poison-beneath-us
https://web.archive.org/web/20190218195203/https://www.propublica.org/article/injection-wells-the-poison-beneath-us
https://web.archive.org/web/20190602032325/https://www.gao.gov/assets/670/664499.pdf
https://web.archive.org/web/20190602032325/https://www.gao.gov/assets/670/664499.pdf
https://web.archive.org/web/20190602032325/https://www.gao.gov/assets/670/664499.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/state_fy_16_inventory_format_508.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/state_fy_16_inventory_format_508.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/state_fy_16_inventory_format_508.pdf
https://web.archive.org/web/20191115003128/https://www.epa.gov/uic/class-ii-oil-and-gas-related-injection-wells
https://web.archive.org/web/20191115003128/https://www.epa.gov/uic/class-ii-oil-and-gas-related-injection-wells

8. See note 5.

9. Acadian Consulting Group for Bureau of Ocean Energy
Management, Onshore Oil and Gas Infrastructure to Support
Development in the Mid-Atlantic OCS Region, July 2014, archived at
https://web.archive.org/web/20181004165501/https://www.boem.
gov/ESPIS/5/5402.pdf, p. 117.

10. 1,000 barrels or more is equal to 42,000 gallons. ABS
Consulting Inc., for Bureau of Ocean Energy Management &
Bureau of Safety and Environmental Enforcement, 2016 Update
of Occurrence Rates for Offshore Oil Spills, 13 July 2016, Table 29,
archived at https://web.archive.org/web/20190502162903/
https://www.bsee.gov/sites/bsee.gov/files/osrr-oil-spill-response-
research/1086aa.pdf.

11. Bay Area Air Quality Management District, Air District
Issues Phillips 66 & QOil Tanker Operator Violations for Vallejo Odor
Incident (press release), 16 July 2017, archived at https://web.
archive.org/web/20190712143004/ http://www.baagmd.gov/ /
media/files/communications-and-outreach/publications/news-

releases/2017/nov_170616-pdf.pdf’la=en.

12. Ibid., and Ted Goldberg, “Refinery, Tanker Firm Cited for
Fumes that Sickened Scores in Vallejo,” KQED.org, 16 June 2017,
available at https://www.kqed.org/news/11514480/refinery-tanker-

firm-cited-forfumes-thatsickened-scores-in-vallejo.

13. National Oceanic and Atmospheric Administration,
Effects of the Deepwater Horizon Qil Spill on Coastal Salt Marsh
Habitat, 23 November 2016, archived at https://web.archive.org/
web/20190630075625/https://response.restoration.noaa.gov/
about/media/effects-deepwater-horizon-oil-spill-coastal-salemarsh-

habitat.html.

14. Release particle pollution: Hazardous Substance Research
Center - South & Southwest Outreach Program, Environmental
Impact of the Petroleum Industry, June 2003, archived at https://web.
archive.org/web/20190417194225/ https://cfpub.epa.gov/ncer_
abstracts/index.cfm/fuseaction/display.files/filelD/14522. Impacts:
Center for Disease Control and Prevention, Particle Pollution, 1 April
2014, archived at https://web.archive.org/web/20190421154405/

https://www.cdc.gov/air/particulate_matter.html.

15. U.S. Environmental Protection Agency, Smog—Who Does
It Hurt? What You Need to Know about Ozone and Your Health, July
1999, archived at https://web.archive.org/web/20190428041757/
https://www3.epa.gov/airnow/ health/smog.pdf.

24 Offshore Drilling, Onshore Damage

16. Texas Commission on Environmental Quality, Air
Emission Event Report Database Incident 304834, accessed 10
September 2019, available at https://www2.tceq.texas.gov/oce/

eer/index.cfm?fuseaction=main.getDetails&target=304834.
17. See note 2.

18. County of Santa Barbara, 2015 Refugio Oil Spill
AfterAction Report and Improvement Plan, 6 July 2016, archived
at https://web.archive.org/web/20190507163759/http://
countyofsb.org/ceo/asset.c/3029.

19. See note 3.
20. Ibid.
21. Ibid.
22. Ibid.

23. Office of the District Attorney, County of Santa
Barbara, Press Release Re: People v. Plains All American Pipline
[sic], L.P,, Case No. 1495091, 7 September 2018, archived at
https://web.archive.org/web/20190711012437/ https://www.
countyofsb.org/da/msm_county/documents/Plains9718.pdf.

24. Office of the District Attorney, County of Santa
Barbara, Press Release Re: People v. Plains All-American
Pipeline, L.P. Sentencing on Felony Conviction, 25 April 2019,
archived at https://web.archive.org/web/20190711012611/
https://www.countyofsb.org/da/msm_county/documents/
PlainsSentencing42519.pdf.

25. County of Santa Barbara, Department of Planning
& Development, Plains Replacement Pipeline Project,
accessed 11 July 2019, archived at https://web.archive.org/

web/20190711185933/ http://www.countyofsb.org/plndev/
projects/energy/Plains.sbc.

26. 12-18 months: Plains Pipeline, L.P., Santa Barbara
County Line 901903 Pipeline Replacement — Project Description (v2),
2017, archived at https://web.archive.org/web/20190711190830/
http://www.countyofsb.org/uploadedFiles/plndev/Content/
Projects/Att%20A.4%20Project%20Description.pdf; three
platforms: Monica Vaughan, “A New 124-Mile Qil Pipeline Is
Planned on the Central Coast. Here’s What You Need to Know,”
San Luis Obispo Tribune, 31 January 2019, archived at https://web.
archive.org/web,/20190203130428/https://www.sanluisobispo.
com/news/local /environment/article225284270.html.


https://web.archive.org/web/20181004165501/https://www.boem.gov/ESPIS/5/5402.pdf
https://web.archive.org/web/20181004165501/https://www.boem.gov/ESPIS/5/5402.pdf
https://web.archive.org/web/20190502162903/https://www.bsee.gov/sites/bsee.gov/files/osrr-oil-spill-response-research/1086aa.pdf
https://web.archive.org/web/20190502162903/https://www.bsee.gov/sites/bsee.gov/files/osrr-oil-spill-response-research/1086aa.pdf
https://web.archive.org/web/20190502162903/https://www.bsee.gov/sites/bsee.gov/files/osrr-oil-spill-response-research/1086aa.pdf
https://web.archive.org/web/20190712143004/http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/news-releases/2017/nov_170616-pdf.pdf?la=en
https://web.archive.org/web/20190712143004/http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/news-releases/2017/nov_170616-pdf.pdf?la=en
https://web.archive.org/web/20190712143004/http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/news-releases/2017/nov_170616-pdf.pdf?la=en
https://web.archive.org/web/20190712143004/http://www.baaqmd.gov/~/media/files/communications-and-outreach/publications/news-releases/2017/nov_170616-pdf.pdf?la=en
http://KQED.org
https://www.kqed.org/news/11514480/refinery-tanker-firm-cited-for-fumes-that-sickened-scores-in-vallejo
https://www.kqed.org/news/11514480/refinery-tanker-firm-cited-for-fumes-that-sickened-scores-in-vallejo
https://web.archive.org/web/20190630075625/https://response.restoration.noaa.gov/about/media/effects-deepwater-horizon-oil-spill-coastal-salt-marsh-habitat.html
https://web.archive.org/web/20190630075625/https://response.restoration.noaa.gov/about/media/effects-deepwater-horizon-oil-spill-coastal-salt-marsh-habitat.html
https://web.archive.org/web/20190630075625/https://response.restoration.noaa.gov/about/media/effects-deepwater-horizon-oil-spill-coastal-salt-marsh-habitat.html
https://web.archive.org/web/20190630075625/https://response.restoration.noaa.gov/about/media/effects-deepwater-horizon-oil-spill-coastal-salt-marsh-habitat.html
https://web.archive.org/web/20190417194225/https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.files/fileID/14522
https://web.archive.org/web/20190417194225/https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.files/fileID/14522
https://web.archive.org/web/20190417194225/https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.files/fileID/14522
https://web.archive.org/web/20190421154405/https://www.cdc.gov/air/particulate_matter.html
https://web.archive.org/web/20190421154405/https://www.cdc.gov/air/particulate_matter.html
https://web.archive.org/web/20190428041757/https://www3.epa.gov/airnow/health/smog.pdf
https://web.archive.org/web/20190428041757/https://www3.epa.gov/airnow/health/smog.pdf
https://www2.tceq.texas.gov/oce/eer/index.cfm?fuseaction=main.getDetails&target=304834
https://www2.tceq.texas.gov/oce/eer/index.cfm?fuseaction=main.getDetails&target=304834
https://web.archive.org/web/20190507163759/http://countyofsb.org/ceo/asset.c/3029
https://web.archive.org/web/20190507163759/http://countyofsb.org/ceo/asset.c/3029
https://web.archive.org/web/20190711012437/https://www.countyofsb.org/da/msm_county/documents/Plains9718.pdf
https://web.archive.org/web/20190711012437/https://www.countyofsb.org/da/msm_county/documents/Plains9718.pdf
https://web.archive.org/web/20190711012611/https://www.countyofsb.org/da/msm_county/documents/PlainsSentencing42519.pdf
https://web.archive.org/web/20190711012611/https://www.countyofsb.org/da/msm_county/documents/PlainsSentencing42519.pdf
https://web.archive.org/web/20190711012611/https://www.countyofsb.org/da/msm_county/documents/PlainsSentencing42519.pdf
https://web.archive.org/web/20190711185933/http://www.countyofsb.org/plndev/projects/energy/Plains.sbc
https://web.archive.org/web/20190711185933/http://www.countyofsb.org/plndev/projects/energy/Plains.sbc
https://web.archive.org/web/20190711185933/http://www.countyofsb.org/plndev/projects/energy/Plains.sbc
https://web.archive.org/web/20190711190830/http://www.countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20A.4%20Project%20Description.pdf
https://web.archive.org/web/20190711190830/http://www.countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20A.4%20Project%20Description.pdf
https://web.archive.org/web/20190711190830/http://www.countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20A.4%20Project%20Description.pdf
https://web.archive.org/web/20190203130428/https://www.sanluisobispo.com/news/local/environment/article225284270.html
https://web.archive.org/web/20190203130428/https://www.sanluisobispo.com/news/local/environment/article225284270.html
https://web.archive.org/web/20190203130428/https://www.sanluisobispo.com/news/local/environment/article225284270.html

217. Plains Pipeline, L.P., Santa Barbara County Line 901-903
Pipeline Replacement — Project Description (v2), 2017, archived at
https://web.archive.org/web/20190711190830/http:/www.
countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20
A.4%20Project%20Description.pdf.

28. Ibid.

29. U.S. Department of Agriculture, Los Padres National
Forest, Threatened and Endangered Species of Los Padres National
Forest, October 1, 2015 - September 30, 2016, accessed 8 April 2019,
archived at https://web.archive.org/web/20190516221019/https://
www.fs.usda.gov/Internet/FSE_ DOCUMENTS/fseprd 570353.
pdf.

30. Dino Grandoni, “Trump Administration Hits Pause
on Offshore Oil Plans after Court Ruling,” Washington Post, 25
April 2019, available at https:/www.washingtonpost.com/climate-
environment/2019/04/25/trump-administration-hits-pause-
offshore-oil-plans-after-courtruling/?utm_term=.ddf4b7d4ae89.

31. Bureau of Ocean Energy Management, The Continental
Shelf, accessed 16 March 2019, archived at https://web.archive.
org/web/20190109112519/https://www.boem.gov/The-
Continental-Shelf/. Texas: Jack Elliott Jr., Associated Press, “Bill
Would Recognize 9-Mile Offshore Limit for 3 Gulf States,” The
Washington Times, 12 June 2015, archived at https://web.archive.
org/web/20191116025046/ https://www.washingtontimes.com/
news/2015/jun/12/bill-would-recognize-9-mile-offshore-limitfor-
3-g/. Florida: Florida Fish and Wildlife Conservation Commission,
Boundary Maps and Management Zones, accessed 15 November
2019, archived at https://web.archive.org/web/20190721083250/
https://myfwc.com/fishing/saltwater/recreational/maps/.

32. Bureau of Ocean Energy Management, The Continental
Shelf, accessed 16 March 2019, archived at https://web.archive.org/
web/20190109112519/ https://www.boem.gov/ The-Continental-
Shelf/.

33. Bureau of Ocean Energy Management, 2019-2024
National Outer Continental Shelf Oil and Gas Leasing Draft Proposed
Program, January 2018, archived at https://web.archive.org/
web/20190512100634/ https://www.boem.gov/NP-DraftProposed-
Program-2019-2024/.

34. Ibid., Table 4-2, Figure 12 and Figure 1-3.

35. See note 33, Table 1.

36. Bureau of Ocean Energy Management, 2019-2024 National
Outer Continental Shelf Oil and Gas Leasing Program: Regional Maps
and Lease Scale Schedule, accessed 16 March 2019, archived at
https://web.archive.org/web/20190509173515/https://www.boem.
gov/NP-DPP-Map-Lower-48-States/.

37. See note 33, Table 5-1.

38. Note that actual production would be lower than this
estimate because not every economically feasible barrel of oil will
be tapped. These estimates are based on the assumption that the
price of oil is $100 per barrel (adjusted for inflation). A lower
price would reduce the amount of oil likely to be produced, while
a higher one would increase it. The Bureau of Ocean Energy
Management’s estimates also account for the fact that in regions
currently without oil drilling there is far greater uncertainty about
how much oil might be available. If wells are successfully drilled in
these regions or new fields are discovered, risk will go down and

total production in the region will increase.

39. See note 33, Table 5-1. The “North Pacific/Gulf of Alaska”
category in the table includes the Cook Inlet, Gulf of Alaska,
Kodiak and Shumagin planning areas. The “Bering Sea” category
includes the Norton Basin, Navarin Basin, St. George Basin and
North Aleutian Basin planning areas. The “Arctic Ocean” category
includes the Chukchi Sea, Beaufort Sea and Hope Basin planning

areas.

40. U.S. Energy Information Administration, Gulf of Mexico
Federal Offshore (Central & Eastern) Crude Oil Estimated Production
from Reserves, 28 November 2018, archived at https://web.archive.
org/web/20190710225402/https://www.eia.gov/dnav/pet/hist/
LeafHandler.ashxn=PET&s=RCRR10R1901F_1&f=A. Very
limited leases have occurred in the Eastern Gulf of Mexico region
off the coast of Florida: Quest Offshore, for American Petroleum
Institute and National Ocean Industries Association, The Economic
Benefits of Increasing U.S. Access to Offshore Oil and Natural Gas
Resources in the Eastern Gulf of Mexico, November 2014, archived
at https://web.archive.org/web/20180908092525/https://www.
noia.org/wp-content/uploads/2016/09/FINALThe-Economic-
Benefits-of-Increasing-US-Access-to-Offshore-Oil-Natural-Gas-
Resources-in-the-Eastern-GoM.pdf, p. 22.

Notes 25


https://web.archive.org/web/20190711190830/http://www.countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20A.4%20Project%20Description.pdf
https://web.archive.org/web/20190711190830/http://www.countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20A.4%20Project%20Description.pdf
https://web.archive.org/web/20190711190830/http://www.countyofsb.org/uploadedFiles/plndev/Content/Projects/Att%20A.4%20Project%20Description.pdf
https://web.archive.org/web/20190516221019/https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd570353.pdf
https://web.archive.org/web/20190516221019/https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd570353.pdf
https://web.archive.org/web/20190516221019/https://www.fs.usda.gov/Internet/FSE_DOCUMENTS/fseprd570353.pdf
https://www.washingtonpost.com/climate-environment/2019/04/25/trump-administration-hits-pause-offshore-oil-plans-after-court-ruling/?utm_term=.ddf4b7d4ae89
https://www.washingtonpost.com/climate-environment/2019/04/25/trump-administration-hits-pause-offshore-oil-plans-after-court-ruling/?utm_term=.ddf4b7d4ae89
https://www.washingtonpost.com/climate-environment/2019/04/25/trump-administration-hits-pause-offshore-oil-plans-after-court-ruling/?utm_term=.ddf4b7d4ae89
https://web.archive.org/web/20190109112519/https://www.boem.gov/The-Continental-Shelf/
https://web.archive.org/web/20190109112519/https://www.boem.gov/The-Continental-Shelf/
https://web.archive.org/web/20190109112519/https://www.boem.gov/The-Continental-Shelf/
https://web.archive.org/web/20191116025046/https://www.washingtontimes.com/news/2015/jun/12/bill-would-recognize-9-mile-offshore-limit-for-3-g/
https://web.archive.org/web/20191116025046/https://www.washingtontimes.com/news/2015/jun/12/bill-would-recognize-9-mile-offshore-limit-for-3-g/
https://web.archive.org/web/20191116025046/https://www.washingtontimes.com/news/2015/jun/12/bill-would-recognize-9-mile-offshore-limit-for-3-g/
https://web.archive.org/web/20191116025046/https://www.washingtontimes.com/news/2015/jun/12/bill-would-recognize-9-mile-offshore-limit-for-3-g/
https://web.archive.org/web/20190721083250/https://myfwc.com/fishing/saltwater/recreational/maps/
https://web.archive.org/web/20190721083250/https://myfwc.com/fishing/saltwater/recreational/maps/
https://web.archive.org/web/20190109112519/https://www.boem.gov/The-Continental-Shelf/
https://web.archive.org/web/20190109112519/https://www.boem.gov/The-Continental-Shelf/
https://web.archive.org/web/20190109112519/https://www.boem.gov/The-Continental-Shelf/
https://web.archive.org/web/20190512100634/https://www.boem.gov/NP-Draft-Proposed-Program-2019-2024/
https://web.archive.org/web/20190512100634/https://www.boem.gov/NP-Draft-Proposed-Program-2019-2024/
https://web.archive.org/web/20190512100634/https://www.boem.gov/NP-Draft-Proposed-Program-2019-2024/
https://web.archive.org/web/20190509173515/https://www.boem.gov/NP-DPP-Map-Lower-48-States/
https://web.archive.org/web/20190509173515/https://www.boem.gov/NP-DPP-Map-Lower-48-States/
https://web.archive.org/web/20190710225402/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R1901F_1&f=A
https://web.archive.org/web/20190710225402/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R1901F_1&f=A
https://web.archive.org/web/20190710225402/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R1901F_1&f=A
https://web.archive.org/web/20180908092525/https://www.noia.org/wp-content/uploads/2016/09/FINAL-The-Economic-Benefits-of-Increasing-US-Access-to-Offshore-Oil-Natural-Gas-Resources-in-the-Eastern-GoM.pdf
https://web.archive.org/web/20180908092525/https://www.noia.org/wp-content/uploads/2016/09/FINAL-The-Economic-Benefits-of-Increasing-US-Access-to-Offshore-Oil-Natural-Gas-Resources-in-the-Eastern-GoM.pdf
https://web.archive.org/web/20180908092525/https://www.noia.org/wp-content/uploads/2016/09/FINAL-The-Economic-Benefits-of-Increasing-US-Access-to-Offshore-Oil-Natural-Gas-Resources-in-the-Eastern-GoM.pdf
https://web.archive.org/web/20180908092525/https://www.noia.org/wp-content/uploads/2016/09/FINAL-The-Economic-Benefits-of-Increasing-US-Access-to-Offshore-Oil-Natural-Gas-Resources-in-the-Eastern-GoM.pdf

41. U.S. Energy Information Administration, Gulf of Mexico
Federal Offshore (Western) Crude Oil Estimated Production from
Reserves, 29 November 2018, archived at https://web.archive.
org/web/20190710225524/ https://www.eia.gov/dnav/pet/hist/
LeafHandler.ashx’n=PET&s=RCRR10R44F 1&f=A, and U.S.
Energy Information Administration, California Federal Offshore
Crude Oil Estimated Production from Reserves, 29 November 2018,
archived at https://web.archive.org/web/20190710225043/
https://www.eia.gov/dnav/pet/hist/LeafHandler.
ashx’n=PET&s=RCRR10R5F_ 1&f=A.

42. U.S. Energy Information Administration, Louisiana

State Offshore Crude Oil Estimated Production from Reserves,
29 November 2018, archived at https://web.archive.org/
web/20190710225815/ https://www.eia.gov/dnav/pet/hist/
LeafHandler.ashxn=PET&s=RCRRIORLASF 1&f=A, and U.S.
Energy Information Administration, California State Offshore Crude
Oil Estimated Production from Reserves, 29 November 2018, archived
at https://web.archive.org/web/20190710225712/https://www.eia.
gov/dnav/pet/hist/LeafHandler.ashx’n=PET&s=RCRR10RCASF

1&f=A.

43. Historic production: see notes 40 and 41. Projected
production: see note 33, Table 5-1.

44. Fred Jacobs and Kirsten Strellec, Minerals Management
Service, OCS Qil and Gas Onshore/Coastal Infrastructure
(Presentation to the North Carolina Advisory Subcommittee
on Onshore Energy Exploration), 23 February 2010, archived at
https://web.archive.org/web/20190516200251/https://www.ncleg.
gov/documentsites/committees/OEESC/2-23-10%20Meeting/
Presentations/Jacobs%20&%20Strellec%20-%200n-shore%20

Infrastructure.pdf.

45. U.S. Energy Information Administration, U.S. Energy
Mapping System, showing “Natural Gas Interstate and Intrastate
Pipelines,” data from July 2019, accessed at https://www.eia.gov/
state/maps.php’src=home-3.

46. See note 44.

47. Louisiana Department of Natural Resources, Office of

Conservation, Pipeline Operations Program, accessed 17 April 2019,
archived at https://web.archive.org/web/20190226140508/http://

www.dnr.louisiana.gov/index.cfm/page/150.

26 Offshore Drilling, Onshore Damage

48. Louisiana Department of Natural Resources, Refinery
Maps and Other Oil & Gas Related Maps, accessed 11 April 2019,
available at http://www.dnr.louisiana.gov/assets/images/oilgas/
refineries/LA_pipelines_2008.jpg and archived at https://web.
archive.org/web/20171203072324/http://www.dnr.louisiana.gov/
index.cfmmd=pagebuilder&tmp=home&pid=204.

49. See note 9, p. 138.
50. See note 44.

51. Ibid.

52. U.S. Environmental Protection Agency, Choosing Offshore

Pipeline Routes: Problems and Solutions, Interagency Energy/Environment

R & D Program Report, May 1980.
53. Ibid.

54. Ann Hayward Rooney-Char and Ronald Page Ayres,
Virginia Institute of Marine Science, for the Virginia Coastal
Resources Management Program, Offshore Pipelines Corridors and
Landfalls in Coastal Virginia, 1978, archived at https://web.archive.
org/web/20190516215634/https://www.vims.edu/GreyLit/VIMS/
sramsoel90voll.pdf, p. 42.

55. Ibid., p. 41.
56. See note 1.

57. Cory Mannion, “As the Debate Over Offshore Drilling
Heats Up, What's at Stake?” Port City Daily, 9 August 2017,
archived at https://web.archive.org/web/20190516215907/https://
portcitydaily.com/local-news/2017/08/09/as-the-debate-over-
offshore-drilling-heats-up-whats-really-atstake-nws/.

58. See note 44.
59. See note 9, p. 133.

60. Interstate Natural Gas Association of America,
The Facts about Living near a Natural Gas Transmission
Compressor Station, 24 May 2017, archived at https://web.
archive.org/web/20190516215959/ https://www.natfuel.
com/pipelineandstorage/supply/NorthernAccess2016/
CompressorStationOnePager.pdf.


https://web.archive.org/web/20190710225524/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R44F_1&f=A
https://web.archive.org/web/20190710225524/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R44F_1&f=A
https://web.archive.org/web/20190710225524/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R44F_1&f=A
https://web.archive.org/web/20190710225043/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R5F_1&f=A
https://web.archive.org/web/20190710225043/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R5F_1&f=A
https://web.archive.org/web/20190710225043/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10R5F_1&f=A
https://web.archive.org/web/20190710225815/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10RLASF_1&f=A
https://web.archive.org/web/20190710225815/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10RLASF_1&f=A
https://web.archive.org/web/20190710225815/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10RLASF_1&f=A
https://web.archive.org/web/20190710225712/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10RCASF_1&f=A
https://web.archive.org/web/20190710225712/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10RCASF_1&f=A
https://web.archive.org/web/20190710225712/https://www.eia.gov/dnav/pet/hist/LeafHandler.ashx?n=PET&s=RCRR10RCASF_1&f=A
https://web.archive.org/web/20190516200251/https://www.ncleg.gov/documentsites/committees/OEESC/2-23-10%20Meeting/Presentations/Jacobs%20&%20Strellec%20-%20On-shore%20Infrastructure.pdf
https://web.archive.org/web/20190516200251/https://www.ncleg.gov/documentsites/committees/OEESC/2-23-10%20Meeting/Presentations/Jacobs%20&%20Strellec%20-%20On-shore%20Infrastructure.pdf
https://web.archive.org/web/20190516200251/https://www.ncleg.gov/documentsites/committees/OEESC/2-23-10%20Meeting/Presentations/Jacobs%20&%20Strellec%20-%20On-shore%20Infrastructure.pdf
https://web.archive.org/web/20190516200251/https://www.ncleg.gov/documentsites/committees/OEESC/2-23-10%20Meeting/Presentations/Jacobs%20&%20Strellec%20-%20On-shore%20Infrastructure.pdf
https://www.eia.gov/state/maps.php?src=home-f3
https://www.eia.gov/state/maps.php?src=home-f3
https://web.archive.org/web/20190226140508/http://www.dnr.louisiana.gov/index.cfm/page/150
https://web.archive.org/web/20190226140508/http://www.dnr.louisiana.gov/index.cfm/page/150
http://www.dnr.louisiana.gov/assets/images/oilgas/refineries/LA_pipelines_2008.jpg
http://www.dnr.louisiana.gov/assets/images/oilgas/refineries/LA_pipelines_2008.jpg
https://web.archive.org/web/20171203072324/http://www.dnr.louisiana.gov/index.cfm?md=pagebuilder&tmp=home&pid=204
https://web.archive.org/web/20171203072324/http://www.dnr.louisiana.gov/index.cfm?md=pagebuilder&tmp=home&pid=204
https://web.archive.org/web/20171203072324/http://www.dnr.louisiana.gov/index.cfm?md=pagebuilder&tmp=home&pid=204
https://web.archive.org/web/20190516215634/https://www.vims.edu/GreyLit/VIMS/sramsoe190vol1.pdf
https://web.archive.org/web/20190516215634/https://www.vims.edu/GreyLit/VIMS/sramsoe190vol1.pdf
https://web.archive.org/web/20190516215634/https://www.vims.edu/GreyLit/VIMS/sramsoe190vol1.pdf
https://web.archive.org/web/20190516215907/https://portcitydaily.com/local-news/2017/08/09/as-the-debate-over-offshore-drilling-heats-up-whats-really-at-stake-nws/
https://web.archive.org/web/20190516215907/https://portcitydaily.com/local-news/2017/08/09/as-the-debate-over-offshore-drilling-heats-up-whats-really-at-stake-nws/
https://web.archive.org/web/20190516215907/https://portcitydaily.com/local-news/2017/08/09/as-the-debate-over-offshore-drilling-heats-up-whats-really-at-stake-nws/
https://web.archive.org/web/20190516215959/https://www.natfuel.com/pipelineandstorage/supply/NorthernAccess2016/CompressorStationOnePager.pdf
https://web.archive.org/web/20190516215959/https://www.natfuel.com/pipelineandstorage/supply/NorthernAccess2016/CompressorStationOnePager.pdf
https://web.archive.org/web/20190516215959/https://www.natfuel.com/pipelineandstorage/supply/NorthernAccess2016/CompressorStationOnePager.pdf
https://web.archive.org/web/20190516215959/https://www.natfuel.com/pipelineandstorage/supply/NorthernAccess2016/CompressorStationOnePager.pdf

61. Marie Cusick, “State Regulators Take a Closer Listen to
Gas Compressor Stations,” Statelmpact Pennsylvania, 25 August
2014, archived at https://web.archive.org/web/20190306055921/
https://stateimpact.npr.org/pennsylvania/2014/08/25/state-

regulators-take-a-closer-listen-to-gas-compressor-stations/.
62. See note 60.

63. Enbridge, Fast Facts on Pump Stations, accessed 30 March
2019, archived at https://web.archive.org/web/20170602013819/
https://www.enbridge.com/projects-and-infrastructure/projects/ /
media/2509CBF391B74FB9B33935264971D1Cl1.ashx.

64. See note 4.
65. See note 9, p. 126.

66. Bureau of Safety and Environmental Enforcement,
Glossary, accessed 27 March 2019, archived at https://web.archive.
org/web/20170125054605/ https://www.bsee.gov/newsroom,/
library/glossary.

67. Ibid.
68. See note 4.
69. See note 44.

70. John A. Veil, Argonne National Laboratory, Offshore
Waste Management = Discharge, Inject, or Haul to Shore, 18 October
2001, available at http://citeseerx.ist.psu.edu/viewdoc/download?
doi=10.1.1.574.460&rep=rep1&type=pdf.

71. See note 4, and Oceana, Impacts of Offshore Drilling,
accessed 20 February 2019, archived at https://web.archive.org/

web/20181220185921/https://usa.oceana.org/impacts-offshore-
drilling.

72. See note 70.

73. M.G. Puder and J.A. Veil, Environmental Science
Division, Argonne National Laboratory, Offsite Commercial
Disposal of Oil and Gas Exploration and Production Waste: Availability,
Options and Costs, August 2006, archived at https://web.archive.
org/web/20190314000755/ http://veilenvironmental.com/
publications/0il /ANL-EVS-R-06-5.pdf.

74. See note 5.

75. See note 6.

76. Peter Folder and Mary Tiemann, Congressional Research
Service, Human-Induced Earthquakes from Deep-Well Injection: A Brief
Owverview, 30 September 2016, archived at https://web.archive.org/
web/20180606010939/https://fas.org/sgp/crs/misc/R43836.pdf.

77. U.S. EPA, Class II Oil and Gas Related Injection Wells,
accessed 15 November 2019, archived at https://web.archive.org/
web/20191115003128/https://www.epa.gov/uic/class-ii-oil-and-

gas-related-injection-wells.

78. U.S. EPA, National Underground Injection Control Inventory-
Federal Fiscal Year 2016, State and Tribal Summary, July 2017, available
at https://www.epa.gov/sites/production/files/2017-06/documents/
state_fy_16_inventory_format_508.pdf.

79. See note 5.
80. See note 9, p. 117.

81. Jay Marks, “Oil Companies Dispose of Drilling Mud

in Soil Farms,” The Oklahoman, 10 December 2010, available at
https://newsok.com/article/3522455/0il-companies-dispose-of-
drilling-mud-in-soil-farms, and Dave Fehling, “How ‘Landfarms’
for Disposing Drilling Waste Are Causing Problems in Texas,”
State Impact: Texas, 12 November 2012, archived at https://web.
archive.org/web/20170117171608/ https://stateimpact.npr.org/
texas/2012/11/12/landfarms-for-disposing-drilling-waste-causing-

problems-in-texas/.

82. U.S. Department of the Interior, Minerals Management
Service, Outer Continental Shelf Oil & Gas Leasing Program: 1997
2002, Draft Environmental Impact Statement, Volume II, February
1996, available at https://books.google.com/books’id=QVSER
AAAAYAA]&pg=PA63&ots=GCfQSUOCrU&dq=%220
uter%20Continental%20Shelf%200i19%20%26%20Gas%20
Leasing%20Program%3A%201997-2002%2C%20Draft%?2-
OEnvironmental%20Impact%20Statement%2C%20Volume%20
11%22& pg=PA320#v=0onepage& q&f=false, p. IV-320.

83. See note 73.

84. North Dakota State University Extension Service,
Environmental Impacts of Brine (Produced Water), June 2017, archived
at https://web.archive.org/web/20190216003631/https://
www.ag.ndsu.edu/publications/environmentnatural-resources/

environmental-impacts-of-brine-produced-water/.

85. See note 73.

Notes 27


https://web.archive.org/web/20190306055921/https://stateimpact.npr.org/pennsylvania/2014/08/25/state-regulators-take-a-closer-listen-to-gas-compressor-stations/
https://web.archive.org/web/20190306055921/https://stateimpact.npr.org/pennsylvania/2014/08/25/state-regulators-take-a-closer-listen-to-gas-compressor-stations/
https://web.archive.org/web/20190306055921/https://stateimpact.npr.org/pennsylvania/2014/08/25/state-regulators-take-a-closer-listen-to-gas-compressor-stations/
https://web.archive.org/web/20170602013819/https://www.enbridge.com/projects-and-infrastructure/projects/~/media/2509CBF391B74FB9B33935264971D1C1.ashx
https://web.archive.org/web/20170602013819/https://www.enbridge.com/projects-and-infrastructure/projects/~/media/2509CBF391B74FB9B33935264971D1C1.ashx
https://web.archive.org/web/20170602013819/https://www.enbridge.com/projects-and-infrastructure/projects/~/media/2509CBF391B74FB9B33935264971D1C1.ashx
https://web.archive.org/web/20170125054605/https://www.bsee.gov/newsroom/library/glossary
https://web.archive.org/web/20170125054605/https://www.bsee.gov/newsroom/library/glossary
https://web.archive.org/web/20170125054605/https://www.bsee.gov/newsroom/library/glossary
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.574.460&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.574.460&rep=rep1&type=pdf
https://web.archive.org/web/20181220185921/https://usa.oceana.org/impacts-offshore-drilling
https://web.archive.org/web/20181220185921/https://usa.oceana.org/impacts-offshore-drilling
https://web.archive.org/web/20181220185921/https://usa.oceana.org/impacts-offshore-drilling
https://web.archive.org/web/20190314000755/http://veilenvironmental.com/publications/oil/ANL-EVS-R-06-5.pdf
https://web.archive.org/web/20190314000755/http://veilenvironmental.com/publications/oil/ANL-EVS-R-06-5.pdf
https://web.archive.org/web/20190314000755/http://veilenvironmental.com/publications/oil/ANL-EVS-R-06-5.pdf
https://web.archive.org/web/20180606010939/https://fas.org/sgp/crs/misc/R43836.pdf
https://web.archive.org/web/20180606010939/https://fas.org/sgp/crs/misc/R43836.pdf
https://web.archive.org/web/20191115003128/https://www.epa.gov/uic/class-ii-oil-and-gas-related-injection-wells
https://web.archive.org/web/20191115003128/https://www.epa.gov/uic/class-ii-oil-and-gas-related-injection-wells
https://web.archive.org/web/20191115003128/https://www.epa.gov/uic/class-ii-oil-and-gas-related-injection-wells
https://www.epa.gov/sites/production/files/2017-06/documents/state_fy_16_inventory_format_508.pdf
https://www.epa.gov/sites/production/files/2017-06/documents/state_fy_16_inventory_format_508.pdf
https://newsok.com/article/3522455/oil-companies-dispose-of-drilling-mud-in-soil-farms
https://newsok.com/article/3522455/oil-companies-dispose-of-drilling-mud-in-soil-farms
https://web.archive.org/web/20170117171608/https://stateimpact.npr.org/texas/2012/11/12/landfarms-for-disposing-drilling-waste-causing-problems-in-texas/
https://web.archive.org/web/20170117171608/https://stateimpact.npr.org/texas/2012/11/12/landfarms-for-disposing-drilling-waste-causing-problems-in-texas/
https://web.archive.org/web/20170117171608/https://stateimpact.npr.org/texas/2012/11/12/landfarms-for-disposing-drilling-waste-causing-problems-in-texas/
https://web.archive.org/web/20170117171608/https://stateimpact.npr.org/texas/2012/11/12/landfarms-for-disposing-drilling-waste-causing-problems-in-texas/
https://web.archive.org/web/20190216003631/https://www.ag.ndsu.edu/publications/environment-natural-resources/environmental-impacts-of-brine-produced-water/
https://web.archive.org/web/20190216003631/https://www.ag.ndsu.edu/publications/environment-natural-resources/environmental-impacts-of-brine-produced-water/
https://web.archive.org/web/20190216003631/https://www.ag.ndsu.edu/publications/environment-natural-resources/environmental-impacts-of-brine-produced-water/

86. John Veil et al., Argonne National Laboratory, for U.S.
Department of Energy, Disposal of NORM-Contaminated Qil Field
Wastes in Salt Caverns, August 1998, available at https:/www.evs.
anl.gov/downloads/ Veil-et-al-1998-Salt-Cavern-Risk-Assessment.
pdf, p. 11.

87. See note 73.

88. Scott C. Christenson and Isabelle M. Cozzarelli, U.S.
Geological Survey, The Norman Landfill Environmental Research Site:
What Happens to the Waste in Landfills?, August 2003, archived at
https://web.archive.org/web/20180307105437/https://pubs.usgs.
gov/fs/fs-040-03/.

89. See note 73, p. 35.
90. See note 44.

91. Based on manual count of map at U.S. Energy
Information Administration, U.S. Energy Mapping System (using
“petroleum ports” layer), accessed 19 February 2019 at https://
www.eia.gov/state/maps.php’v=Petroleum. 2017: U.S. Energy
Information Administration, Layer Information for Interactive
State Maps, accessed 15 November 2019, archived at https://web.
archive.org/web/20191019002031/https://www.eia.gov/maps/
layer_info-m.php.

92. See note 44, and Newfoundland & Labrador Oil & Gas
Industries Association, Regional Infrastructure: Ports and Marine
Bases, accessed 12 February 2019 at https://www.noia.ca/Industry-

Info/Regional-Infrastructure/Ports-Marine-Bases/.
93. See note 44.
94. See note 10.

95. David H. Dickey, U.S. Coast Guard, Notable Oil Spills in
U.S. Waters Calendar Years 1989-2011, December 2012, available at
https://homeport.uscg.mil/Lists/Content/Attachments/224/
Notable_Spills_1989_2011_2.pdf.

96. National Oceanic and Atmospheric Administration,
Damage Assessment, Remediation and Restoration Program,
Bouchard Barge 120, accessed 28 August 2019, archived at https://
web.archive.org/web/20170506093549/ https://darrp.noaa.gov/
oil-spills/bouchard-barge-120.

97. See note 11.

98. See note 12.

28 Offshore Drilling, Onshore Damage

99. NRC, Case Studies: Port of Los Angeles Oil Spill,
accessed 31 March 2019, archived at https://web.archive.org/
web/20190516201917/https://nrcc.com/case-study/portof-los-
angeles-oil-spill/.

100. Donna Littlejohn, “Second Port of Los Angeles Oil
Spill in a Month Prompts Cleanup,” Daily Breeze, 31 March 2016,
archived at https://web.archive.org/web/20190516202129/https://
www.dailybreeze.com,/2016/03/31/second-port-oflos-angeles-oil-

spillin-a-month-prompts-cleanup/.

101. National Oceanic and Atmospheric Administration,
Largest Qil Spills Affecting U.S. Waters Since 1969, accessed 12 July
2019, archived at https://web.archive.org/web/20190701094149/
https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-

spills/largestoil-spills-affecting-us-waters-1969.html.
102. See note 13.

103. U.S. Fish & Wildlife Service, “Effects of Oil on Wildlife
and Habitat,” June 2010, archived at https://web.archive.org/
web/20190428134454/ https://www.fws.gov/home/dhoilspill /
pdfs/DHJICFWSOillmpactsWildlifeFactSheet.pdf.

104. Ibid.

105. National Oceanic and Atmospheric Administration,
How Toxic Is Oil?, 29 December 2017, archived at https://web.
archive.org/web/20190115074208/ https://response.restoration.
noaa.gov/oil-and-chemical-spills/significantincidents/exxon-valdez-

oil-spill/how-toxic-oil.html.
106. See note 103.

107. South Coast Air Quality Management District, SCAQMD
Issues Violation to Oil Tanker Ship for Fugitive Emissions (press
release), 9 November 2018, archived at https://web.archive.org/
web/20190411153019/http://www.aqgmd.gov/docs/defaultsource/
news-archive/2018/violation-to-oil-tanker-ship-nov9-2018.pdf.

108. Ibid.

109. Kelly Puente, ““This Is Just the Beginnings AQMD
Ramps up Investigation into Ships Causing Foul Coastal Odors,”
Long Beach Post, 19 November 2018, archived at https://web.
archive.org/web/20190425014922/https://Ibpost.com/news/
this-is{justthe-beginning-agmd-ramps-up-investigation-into-ships-

causing-foul-coastal-odors/.


https://www.evs.anl.gov/downloads/Veil-et-al-1998-Salt-Cavern-Risk-Assessment.pdf
https://www.evs.anl.gov/downloads/Veil-et-al-1998-Salt-Cavern-Risk-Assessment.pdf
https://www.evs.anl.gov/downloads/Veil-et-al-1998-Salt-Cavern-Risk-Assessment.pdf
https://web.archive.org/web/20180307105437/https://pubs.usgs.gov/fs/fs-040-03/
https://web.archive.org/web/20180307105437/https://pubs.usgs.gov/fs/fs-040-03/
https://www.eia.gov/state/maps.php?v=Petroleum
https://www.eia.gov/state/maps.php?v=Petroleum
https://web.archive.org/web/20191019002031/https://www.eia.gov/maps/layer_info-m.php
https://web.archive.org/web/20191019002031/https://www.eia.gov/maps/layer_info-m.php
https://web.archive.org/web/20191019002031/https://www.eia.gov/maps/layer_info-m.php
https://www.noia.ca/Industry-Info/Regional-Infrastructure/Ports-Marine-Bases/
https://www.noia.ca/Industry-Info/Regional-Infrastructure/Ports-Marine-Bases/
https://homeport.uscg.mil/Lists/Content/Attachments/224/Notable_Spills_1989_2011_2.pdf
https://homeport.uscg.mil/Lists/Content/Attachments/224/Notable_Spills_1989_2011_2.pdf
https://web.archive.org/web/20170506093549/https://darrp.noaa.gov/oil-spills/bouchard-barge-120
https://web.archive.org/web/20170506093549/https://darrp.noaa.gov/oil-spills/bouchard-barge-120
https://web.archive.org/web/20170506093549/https://darrp.noaa.gov/oil-spills/bouchard-barge-120
https://web.archive.org/web/20190516201917/https://nrcc.com/case-study/port-of-los-angeles-oil-spill/
https://web.archive.org/web/20190516201917/https://nrcc.com/case-study/port-of-los-angeles-oil-spill/
https://web.archive.org/web/20190516201917/https://nrcc.com/case-study/port-of-los-angeles-oil-spill/
https://web.archive.org/web/20190516202129/https://www.dailybreeze.com/2016/03/31/second-port-of-los-angeles-oil-spill-in-a-month-prompts-cleanup/
https://web.archive.org/web/20190516202129/https://www.dailybreeze.com/2016/03/31/second-port-of-los-angeles-oil-spill-in-a-month-prompts-cleanup/
https://web.archive.org/web/20190516202129/https://www.dailybreeze.com/2016/03/31/second-port-of-los-angeles-oil-spill-in-a-month-prompts-cleanup/
https://web.archive.org/web/20190701094149/https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/largest-oil-spills-affecting-us-waters-1969.html
https://web.archive.org/web/20190701094149/https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/largest-oil-spills-affecting-us-waters-1969.html
https://web.archive.org/web/20190701094149/https://response.restoration.noaa.gov/oil-and-chemical-spills/oil-spills/largest-oil-spills-affecting-us-waters-1969.html
https://web.archive.org/web/20190428134454/https://www.fws.gov/home/dhoilspill/pdfs/DHJICFWSOilImpactsWildlifeFactSheet.pdf
https://web.archive.org/web/20190428134454/https://www.fws.gov/home/dhoilspill/pdfs/DHJICFWSOilImpactsWildlifeFactSheet.pdf
https://web.archive.org/web/20190428134454/https://www.fws.gov/home/dhoilspill/pdfs/DHJICFWSOilImpactsWildlifeFactSheet.pdf
https://web.archive.org/web/20190115074208/https://response.restoration.noaa.gov/oil-and-chemical-spills/significant-incidents/exxon-valdez-oil-spill/how-toxic-oil.html
https://web.archive.org/web/20190115074208/https://response.restoration.noaa.gov/oil-and-chemical-spills/significant-incidents/exxon-valdez-oil-spill/how-toxic-oil.html
https://web.archive.org/web/20190115074208/https://response.restoration.noaa.gov/oil-and-chemical-spills/significant-incidents/exxon-valdez-oil-spill/how-toxic-oil.html
https://web.archive.org/web/20190115074208/https://response.restoration.noaa.gov/oil-and-chemical-spills/significant-incidents/exxon-valdez-oil-spill/how-toxic-oil.html
https://web.archive.org/web/20190411153019/http://www.aqmd.gov/docs/default-source/news-archive/2018/violation-to-oil-tanker-ship-nov9-2018.pdf
https://web.archive.org/web/20190411153019/http://www.aqmd.gov/docs/default-source/news-archive/2018/violation-to-oil-tanker-ship-nov9-2018.pdf
https://web.archive.org/web/20190411153019/http://www.aqmd.gov/docs/default-source/news-archive/2018/violation-to-oil-tanker-ship-nov9-2018.pdf
https://web.archive.org/web/20190425014922/https://lbpost.com/news/this-is-just-the-beginning-aqmd-ramps-up-investigation-into-ships-causing-foul-coastal-odors/
https://web.archive.org/web/20190425014922/https://lbpost.com/news/this-is-just-the-beginning-aqmd-ramps-up-investigation-into-ships-causing-foul-coastal-odors/
https://web.archive.org/web/20190425014922/https://lbpost.com/news/this-is-just-the-beginning-aqmd-ramps-up-investigation-into-ships-causing-foul-coastal-odors/
https://web.archive.org/web/20190425014922/https://lbpost.com/news/this-is-just-the-beginning-aqmd-ramps-up-investigation-into-ships-causing-foul-coastal-odors/

110. See note 107.
111. Ibid.
112. See note 109.

113. World Digital Library, Titusville, Pennsylvania,
1896, 24 May 2017, archived at https://web.archive.org/
web/20190415204833/ https://www.wdl.org/en/item/11368/.

114. See note 9, p. 242, and U.S. Energy Information
Administration, Oil: Crude and Petroleum Products Explained, 19 June

2018, archived at https://web.archive.org/web/20190325202402/
https://www.eia.gov/energyexplained/index.php’page=oil _refining.

115. U.S. Energy Information Administration, Frequently
Asked Questions: When Was the Last Refinery Built in the United
States?, 21 June 2019, archived at https://web.archive.org/
web/20191005054332/https://www.eia.gov/tools/faqs/faq.
php?id=29&t=6.

116. The largest new refinery is Kinder Morgan’s Galena Park,
Texas, refinery: Ibid. The Trump administration estimates that
the volume of unleased, undiscovered, economically recoverable
resources in the Mid-Atlantic offshore region are 2,180 million
barrels, per Note 33, Table 5-1. That works out to more than
149,000 barrels per day for 40 years.

117. U.S. Energy Information Administration, Today in
Energy: Much of the Country’s Refinery Capacity Is Concentrated along
the Gulf Coast, 19 July 2012, archived at https://web.archive.org/
web/20190217180839/https://www.eia.gov/todayinenergy/detail.
phplid=7170, and U.S. Energy Information Administration,
Refinery Capacity Report, 25 June 2018, available at https://www.eia.
gov/petroleum/refinerycapacity/, Table 13.

118. U.S. Energy Information Administration, Today in
Energy: Much of the Country’s Refinery Capacity Is Concentrated along
the Gulf Coast, 19 July 2012, archived at https://web.archive.org/
web/20190217180839/https://www.eia.gov/todayinenergy/detail.
php?id=7170.

119. Kristen Hays and Erwin Seba, “Motiva completes $10
billion Gulf Coast JV refinery expansion,” Reuters, 31 May 2012,
archived at https://web.archive.org/web/20170824101506/
http://www.reuters.com:80/article/us-refinery-motiva-expansion-

idUSBRE84U18U20120531.

120. See note 115.

121. The Center for Land Use Interpretation, ExxonMobil
Baytown Refinery, Texas, accessed 14 May 2019, archived at https://
web.archive.org/web/20190516204420/ http://clui.org/ludb/site/

exxonmobil-baytown-refinery.

122. The Center for Land Use Interpretation, Chevron’s
Richmond Refinery, California, accessed 14 May 2019, archived at
https://web.archive.org/web/20190516204454/ http://clui.org/

ludb/site/chevrons-richmond-refinery.

123. Hazardous Substance Research Center - South
& Southwest Outreach Program, Environmental Impact of the
Petroleum Industry, June 2003, archived at https://web.archive.org/
web/20190417194225/ https://cfpub.epa.gov/ncer_abstracts/index.
cfm/fuseaction/display.files/fileID/14522.

124. Center for Disease Control and Prevention, Particle
Pollution, 1 April 2014, archived at https://web.archive.org/
web/20190421154405/ https://www.cdc.gov/air/particulate_

matter.html.

125. National Institutes of Health, Tox Town, Nitrogen
Oxides, 31 May 2017, archived at https://web.archive.org/
web/20190324151727/https://toxtown.nlm.nih.gov/chemicals-and-

contaminants/nitrogen-oxides.
126. Ibid.
127. See note 15.

128. See note 123, and Scottish Environment Protection
Agency, Benzene, Toluene, Ethylbenzene, Xylenes (BTEX), accessed
15 November 2019, archived at https://web.archive.org/
web/20171108175417/http://apps.sepa.org.uk/spripa/Pages/

Substancelnformation.aspx’pid=999.

129. Agency for Toxics Substances and Disease Research,
Toxicological Profile for Benzene, August 2007, archived at https://
web.archive.org/web/20181206155525/https://www.atsdr.cdc.gov/
toxprofiles/tp.asplid=40&tid=14.

130. Committee on Carbon Monoxide Episodes in
Meteorological and Topographical Problem Areas et al., The
Ongoing Challenge of Managing Carbon Monoxide Pollution in
Fairbanks, Alaska (Washington, D.C.: National Academies Press,
2002), 19-24, available at https://www.nap.edu/read/10378/
chapter/3#23.

Notes 29


https://web.archive.org/web/20190415204833/https://www.wdl.org/en/item/11368/
https://web.archive.org/web/20190415204833/https://www.wdl.org/en/item/11368/
https://web.archive.org/web/20190325202402/https://www.eia.gov/energyexplained/index.php?page=oil_refining
https://web.archive.org/web/20190325202402/https://www.eia.gov/energyexplained/index.php?page=oil_refining
https://web.archive.org/web/20191005054332/https://www.eia.gov/tools/faqs/faq.php?id=29&t=6
https://web.archive.org/web/20191005054332/https://www.eia.gov/tools/faqs/faq.php?id=29&t=6
https://web.archive.org/web/20191005054332/https://www.eia.gov/tools/faqs/faq.php?id=29&t=6
https://web.archive.org/web/20190217180839/https://www.eia.gov/todayinenergy/detail.php?id=7170
https://web.archive.org/web/20190217180839/https://www.eia.gov/todayinenergy/detail.php?id=7170
https://web.archive.org/web/20190217180839/https://www.eia.gov/todayinenergy/detail.php?id=7170
https://www.eia.gov/petroleum/refinerycapacity/
https://www.eia.gov/petroleum/refinerycapacity/
https://web.archive.org/web/20190217180839/https://www.eia.gov/todayinenergy/detail.php?id=7170
https://web.archive.org/web/20190217180839/https://www.eia.gov/todayinenergy/detail.php?id=7170
https://web.archive.org/web/20190217180839/https://www.eia.gov/todayinenergy/detail.php?id=7170
https://web.archive.org/web/20170824101506/http://www.reuters.com:80/article/us-refinery-motiva-expansion-idUSBRE84U18U20120531
https://web.archive.org/web/20170824101506/http://www.reuters.com:80/article/us-refinery-motiva-expansion-idUSBRE84U18U20120531
https://web.archive.org/web/20170824101506/http://www.reuters.com:80/article/us-refinery-motiva-expansion-idUSBRE84U18U20120531
https://web.archive.org/web/20190516204420/http://clui.org/ludb/site/exxonmobil-baytown-refinery
https://web.archive.org/web/20190516204420/http://clui.org/ludb/site/exxonmobil-baytown-refinery
https://web.archive.org/web/20190516204420/http://clui.org/ludb/site/exxonmobil-baytown-refinery
https://web.archive.org/web/20190516204454/http://clui.org/ludb/site/chevrons-richmond-refinery
https://web.archive.org/web/20190516204454/http://clui.org/ludb/site/chevrons-richmond-refinery
https://web.archive.org/web/20190417194225/https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.files/fileID/14522
https://web.archive.org/web/20190417194225/https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.files/fileID/14522
https://web.archive.org/web/20190417194225/https://cfpub.epa.gov/ncer_abstracts/index.cfm/fuseaction/display.files/fileID/14522
https://web.archive.org/web/20190421154405/https://www.cdc.gov/air/particulate_matter.html
https://web.archive.org/web/20190421154405/https://www.cdc.gov/air/particulate_matter.html
https://web.archive.org/web/20190421154405/https://www.cdc.gov/air/particulate_matter.html
https://web.archive.org/web/20190324151727/https://toxtown.nlm.nih.gov/chemicals-and-contaminants/nitrogen-oxides
https://web.archive.org/web/20190324151727/https://toxtown.nlm.nih.gov/chemicals-and-contaminants/nitrogen-oxides
https://web.archive.org/web/20190324151727/https://toxtown.nlm.nih.gov/chemicals-and-contaminants/nitrogen-oxides
https://web.archive.org/web/20171108175417/http://apps.sepa.org.uk/spripa/Pages/SubstanceInformation.aspx?pid=999
https://web.archive.org/web/20171108175417/http://apps.sepa.org.uk/spripa/Pages/SubstanceInformation.aspx?pid=999
https://web.archive.org/web/20171108175417/http://apps.sepa.org.uk/spripa/Pages/SubstanceInformation.aspx?pid=999
https://web.archive.org/web/20181206155525/https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=40&tid=14
https://web.archive.org/web/20181206155525/https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=40&tid=14
https://web.archive.org/web/20181206155525/https://www.atsdr.cdc.gov/toxprofiles/tp.asp?id=40&tid=14

131. Agency for Toxic Substances and Disease Registry, Toxic
Substances Portal — Sulfur Dioxide, 21 October 2014, archived at
https://web.archive.org/web/20181206181719/https://www.atsdr.
cde.gov/MMG/MMG.asplid=249&tid=46.

132. U.S. Chemical Safety and Hazard Investigation
Board, Final Investigation Report: Chevron Richmond Refinery
Pipe Rupture and Fire, January 2015, archived at https://web.
archive.org/web/20190725004525/ https://www.csb.gov/file.
aspx’Documentld=5917.

133. Ibid.

134. Ari Phillips, Environmental Integrity Project, Preparing
for the Next Storm: Learning from the Man-Made Environmental
Disasters that Followed Hurricane Harvey, 16 August 2018, archived
at https://web.archive.org/web/20181029031753/ https://www.
environmentalintegrity.org/wp-content/uploads/2018/08/
Hurricane-Harvey-ReportFinal.pdf.

135. Andrew Maykuth, “It Looked Like Armageddon’:
Refinery Fire Puts Focus on Toxic Chemical,” The Philadelphia
Inquirer, 22 June 2019, archived at https://web.archive.org/
web/20190623224829/https://www.inquirer.com/news,/
philadelphia-refinery-fire-explosion-cause-20190622.html.

136. See note 16.

137. Juan Lozano, “Explosion, Fire Injures 37 at Exxon Mobil
Refinery in Texas,” Associated Press via USAToday, 31 July 2019,
archived at https://web.archive.org/web/20190801004459/
https://www.usatoday.com/story/news/nation,/2019/07/31/
exxon-mobil-explosion-fire-texas-refinery-injures-37/1883778001/.

138. See note 123.

139. Ibid., and IPIECA, Operations Best Practice Series:
Petroleum Refining Water/ Wastewater Use and Management, 2010,
archived at https://web.archive.org/web/20180328192354/http://
www.savetexaswater.org/bmp/industrial /doc/Refining_Water_

Best_Practices.pdf.

140. Environmental Integrity Project, Port Arthur, Texas:
The End of the Line for an Economic Myth, August 2017, archived
at https://web.archive.org/web/20190516195307/ http://www.
environmentalintegrity.org/wp-content/uploads/2017/02/Port-
Arthur-Report.pdf.

30  Offshore Drilling, Onshore Damage

141. Britney McCoy, Paul Fischbeck and David Gerard,
How Big Is Big? How Often Is Often? Characterizing Texas Petroleum
Refining Upset Air Emissions, 44:4230-4239, doi:10.1016/j.
atmosenv.2010.07.008, 5 June 2010.

142. See note 140.
143. Ibid.
144. Ibid.
145. See note 141.
146. See note 140.
147. Ibid.

148. Pamela King, “No Onshore Access? No Problem—
Industry,” E&E News, 5 March 2018, archived at https://web.
archive.org/web/20180305171848/https://www.eenews.net/
stories/1060075315.

149. MODEC, About an FPSO, accessed 25 April 2019,
archived at https://web.archive.org/web/20180818193714/http://
www.modec.com/fps/fpso_fso/about/index.html.

150. RigZone, How Do FSPOs Work?, accessed 25 April
2019, archived at https://web.archive.org/web/20180125212423/
https://www.rigzone.com/training/insight.asplinsight_
id=299&c_id=.

151. Ibid., and see note 149.
152. See note 148.

153. Paul Rogers, “Jerry Brown Signs New Laws to Block
Trump’s California Offshore Qil Drilling Plans,” The Mercury
News (San Jose, CA), 9 September 2018, archived at https://web.
archive.org/web/20181123175321/https://www.mercurynews.
com,/2018/09/08/jerry-brown-signs-new-laws-to-block-trumps-
california-offshore-oil-drilling-plans/, and New Jersey State
Legislature, A839/S258: Prohibits Offshore Oil and Gas Exploration,
Development, and in State Waters, and Issuance of DEP Permits
and Approvals for Activities Associated with Offshore Oil and Gas
Activities, signed 20 April 2018.


https://web.archive.org/web/20181206181719/https://www.atsdr.cdc.gov/MMG/MMG.asp?id=249&tid=46
https://web.archive.org/web/20181206181719/https://www.atsdr.cdc.gov/MMG/MMG.asp?id=249&tid=46
https://web.archive.org/web/20190725004525/https://www.csb.gov/file.aspx?DocumentId=5917
https://web.archive.org/web/20190725004525/https://www.csb.gov/file.aspx?DocumentId=5917
https://web.archive.org/web/20190725004525/https://www.csb.gov/file.aspx?DocumentId=5917
https://web.archive.org/web/20181029031753/https://www.environmentalintegrity.org/wp-content/uploads/2018/08/Hurricane-Harvey-Report-Final.pdf
https://web.archive.org/web/20181029031753/https://www.environmentalintegrity.org/wp-content/uploads/2018/08/Hurricane-Harvey-Report-Final.pdf
https://web.archive.org/web/20181029031753/https://www.environmentalintegrity.org/wp-content/uploads/2018/08/Hurricane-Harvey-Report-Final.pdf
https://web.archive.org/web/20190623224829/https://www.inquirer.com/news/philadelphia-refinery-fire-explosion-cause-20190622.html
https://web.archive.org/web/20190623224829/https://www.inquirer.com/news/philadelphia-refinery-fire-explosion-cause-20190622.html
https://web.archive.org/web/20190623224829/https://www.inquirer.com/news/philadelphia-refinery-fire-explosion-cause-20190622.html
https://web.archive.org/web/20190801004459/https://www.usatoday.com/story/news/nation/2019/07/31/exxon-mobil-explosion-fire-texas-refinery-injures-37/1883778001/
https://web.archive.org/web/20190801004459/https://www.usatoday.com/story/news/nation/2019/07/31/exxon-mobil-explosion-fire-texas-refinery-injures-37/1883778001/
https://web.archive.org/web/20190801004459/https://www.usatoday.com/story/news/nation/2019/07/31/exxon-mobil-explosion-fire-texas-refinery-injures-37/1883778001/
https://web.archive.org/web/20180328192354/http://www.savetexaswater.org/bmp/industrial/doc/Refining_Water_Best_Practices.pdf
https://web.archive.org/web/20180328192354/http://www.savetexaswater.org/bmp/industrial/doc/Refining_Water_Best_Practices.pdf
https://web.archive.org/web/20180328192354/http://www.savetexaswater.org/bmp/industrial/doc/Refining_Water_Best_Practices.pdf
https://web.archive.org/web/20190516195307/http://www.environmentalintegrity.org/wp-content/uploads/2017/02/Port-Arthur-Report.pdf
https://web.archive.org/web/20190516195307/http://www.environmentalintegrity.org/wp-content/uploads/2017/02/Port-Arthur-Report.pdf
https://web.archive.org/web/20190516195307/http://www.environmentalintegrity.org/wp-content/uploads/2017/02/Port-Arthur-Report.pdf
https://web.archive.org/web/20180305171848/https://www.eenews.net/stories/1060075315
https://web.archive.org/web/20180305171848/https://www.eenews.net/stories/1060075315
https://web.archive.org/web/20180305171848/https://www.eenews.net/stories/1060075315
https://web.archive.org/web/20180818193714/http
http://www.modec.com/fps/fpso_fso/about/index.html.
https://web.archive.org/web/20180125212423/https://www.rigzone.com/training/insight.asp?insight_id=299&c_id=
https://web.archive.org/web/20180125212423/https://www.rigzone.com/training/insight.asp?insight_id=299&c_id=
https://web.archive.org/web/20180125212423/https://www.rigzone.com/training/insight.asp?insight_id=299&c_id=
https://web.archive.org/web/20181123175321/https://www.mercurynews.com/2018/09/08/jerry-brown-signs-new-laws-to-block-trumps-california-offshore-oil-drilling-plans/
https://web.archive.org/web/20181123175321/https://www.mercurynews.com/2018/09/08/jerry-brown-signs-new-laws-to-block-trumps-california-offshore-oil-drilling-plans/
https://web.archive.org/web/20181123175321/https://www.mercurynews.com/2018/09/08/jerry-brown-signs-new-laws-to-block-trumps-california-offshore-oil-drilling-plans/
https://web.archive.org/web/20181123175321/https://www.mercurynews.com/2018/09/08/jerry-brown-signs-new-laws-to-block-trumps-california-offshore-oil-drilling-plans/

154. Electric vehicles (including plug-in hybrids) reduced
total national gasoline use by 155 million gallons in 2016, per
David Gohlke and Yan Zhou, Argonne National Laboratory,
Impacts of Electrification of Light-Duty Vehicles in the United States,
2010-2017, January 2018, archived at https://web.archive.
org/web/20190712165146/ https://publications.anl.gov/
anlpubs/2018/01/141595.pdf. Electric vehicles are far more
efficient than internal combustion engines, and therefore reduced
gasoline use is not fully offset by increased burning of fossil fuels
at power plants. Data on the relative fuel consumption of electric
vehicles versus internal combustion vehicles: U.S. Department
of Energy, Alternative Fuels Data Center, Electric Vehicle Benefits
and Considerations, accessed 12 July 2019, archived at https://web.
archive.org/web/20190613111241/https://afdc.energy.gov/fuels/
electricity_benefits.html.

Notes

31


https://web.archive.org/web/20190712165146/https://publications.anl.gov/anlpubs/2018/01/141595.pdf
https://web.archive.org/web/20190712165146/https://publications.anl.gov/anlpubs/2018/01/141595.pdf
https://web.archive.org/web/20190712165146/https://publications.anl.gov/anlpubs/2018/01/141595.pdf
https://web.archive.org/web/20190613111241/https://afdc.energy.gov/fuels/electricity_benefits.html
https://web.archive.org/web/20190613111241/https://afdc.energy.gov/fuels/electricity_benefits.html
https://web.archive.org/web/20190613111241/https://afdc.energy.gov/fuels/electricity_benefits.html

