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INTRODUCTION AND PETITIONED ACTION
As acknowledged by President Biden, we are facing a “profound climate crisis” and we have
only a little time to pursue bold actions to avoid the most catastrophic impacts of climate
change.1 Our nation needs to swiftly shift away from fossil fuels and transition to clean and
renewable energy.
Fossil fuels are killing our planet. The climate crisis is already causing devastating impacts from
rising seas and coastal erosion; more destructive hurricanes and wildfires; increasing heatwaves,
droughts, and floods; imperiling food and water security; and the collapse of ecosystems.
The overwhelming scientific consensus has conclusively determined that without significant,
rapid emissions reductions, warming will exceed 1.5 degrees Celsius and will result in
catastrophic damage around the world. Every fraction of additional warming above 1.5 degrees
Celsius will worsen these harms, threatening people’s lives, health, safety, and livelihoods; as
well as the economy and national security for this generation and future generations.
The science demonstrates that global emissions must be reduced by half over the next decade to
limit warming to below 1.5 degrees Celsius. The United States, based on our cumulative
emissions and respective capabilities, must lead the way by reducing greenhouse gas emissions
by at least 70 percent by 2030 and to near zero by 2040. Because fossil fuels are responsible for
75 percent of all greenhouse gas emissions and over 90 percent of carbon dioxide emissions, the
Biden administration must immediately cease the expansion of fossil fuel development and
implement a managed decline of fossil fuel extraction on public lands and waters — particularly
considering the quantity of such areas already leased to oil companies, including over 12 million
acres of federal waters currently subject to active oil and gas leases.
On January 27, 2021, President Biden issued an important Executive Order that directed the
Secretary of the Interior to pause offshore oil and gas leasing:
To the extent consistent with applicable law, the Secretary of the Interior
shall pause new oil and natural gas leases on public lands or in offshore
waters pending completion of a comprehensive review and reconsideration
of Federal oil and gas permitting and leasing practices in light of the
Secretary of the Interior’s broad stewardship responsibilities over the public
lands and in offshore waters, including potential climate and other impacts
associated with oil and gas activities on public lands or in offshore waters.”2
Any meaningful review will demonstrate that continued leasing is wholly inconsistent with the
Secretary of the Interior’s duties under the Outer Continental Shelf Lands Act (“OCSLA”) to
ensure offshore oil and gas development is balanced “with protection of the human, marine, and
coastal environments,” and consistent with “national needs.”3 Offshore oil and gas leasing also
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runs afoul of the Secretary’s new duty to “prioritize action on climate change in its policymaking.”4
New offshore oil and gas leasing will not only exacerbate the climate crisis, it will cause
numerous other harms inherent in dangerous, dirty offshore drilling, including oil spills that
would damage fisheries and coastal economies dependent on healthy wildlife and environments;
dangerous air and water pollution and habitat destruction; and further negative impacts to
frontline communities and imperiled wildlife from polar bears in the Arctic to Rice’s whales in
the Gulf of Mexico.
Accordingly, pursuant to the right to petition the government provided in the First Amendment
to the U.S. Constitution,5 the Administrative Procedure Act,6 and OCSLA, the Center for
Biological Diversity, Cook Inletkeeper, Healthy Gulf, and Wishtoyo Chumash Foundation
hereby petition the Secretary of the Interior to issue a new Outer Continental Shelf Oil and
Gas Leasing Program under Section 18 of OCSLA, 43 U.S.C. § 1344, that contains no new
leases in any region or planning area of the Outer Continental Shelf after the conclusion of
the comprehensive review of the leasing program ordered by President Biden, to the extent
that such a program is required by law.
Granting the action requested in this petition will help protect our climate, wildlife, and frontline
communities while the administration develops a plan to phase out fossil fuel extraction from
federal waters. We must transform our extractive economy to a regenerative and inclusive one, in
a manner that dismantles systemic racism and advances environmental, racial, and economic
justice.
THE OUTER CONTINENTAL SHELF LANDS ACT PROVIDES THE SECRETARY
WITH THE AUTHORITY TO GRANT THE PETITIONED ACTION
Congress enacted OCSLA in 1953 to establish a framework under which the Secretary of the
U.S. Department of the Interior may lease areas of the outer continental shelf (“OCS”) for
purposes of exploring and developing the oil and gas deposits of the OCS’s submerged lands.7
The OCS generally begins three miles from shore — the outer boundary of state waters — and
extends seaward to the limits of federal jurisdiction.8
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OCSLA charges the U.S. Department of the Interior with overseeing the “expeditious and
orderly development [of offshore oil and gas resources], subject to environmental safeguards, in
a manner which is consistent with the maintenance of competition and other national needs.”9
OCSLA establishes a multi-stage process for leasing, exploration, and development of the
OCS.10 As explained by the Supreme Court, the statute creates four separate stages to developing
an offshore oil well: (1) formulation of a five-year leasing plan by the Department of the Interior;
(2) lease sales; (3) exploration by the lessees; and (4) development and production.11 “Each stage
involves separate regulatory review that may, but need not, conclude in the transfer to lease
purchasers of rights to conduct additional activities on the OCS.”12
Section 18 of OCSLA governs the first stage of that process — the formulation of a five-year
leasing plan. In particular, “Section 18 ‘establishes a process which will permit the Secretary of
Interior to weigh energy potential, and other benefits against environmental and other risks in
determining how, when and where oil and gas should be made available from the various Outer
Continental Shelf areas to meet national energy needs.’”13 It requires “the Secretary to prepare,
maintain and periodically revise a leasing program consisting of a schedule of proposed sales,
indicating, ‘as precisely as possible, the size, timing and location of leasing activity which [the
Secretary] determines will best meet national energy needs for the five-year period following its
approval or reapproval.’”14
In developing five-year programs, the Secretary must consider several factors, including the
overarching directive that management of the OCS be conducted in a manner that “considers
economic, social, and environmental values of the renewable and nonrenewable resources
contained in the outer Continental Shelf, and the potential impact of oil and gas exploration on
other resource values of the outer Continental Shelf and the marine, coastal, and human
environments.”15 OCSLA, “does not mandate any particular balance, but vests the Secretary with
discretion to weigh the elements so as to ‘best meet national energy needs.’”16
Pursuant to past five-year OCS oil and gas leasing programs and lease sales that occurred before
Congress established Section 18, there are currently more than 12.4 million acres of federal
waters subject to active oil and gas leases, including over 12.1 million acres of the Gulf of
Mexico; over 158,900 acres of the Pacific Ocean; over 79,300 acres of the Arctic Ocean; and
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over 76,600 acres of Cook Inlet.17 Indeed, since the first offshore oil and gas lease sale in 1954,
the federal government has offered over 2.66 billion acres through numerous lease sales.18
This extensive offshore drilling has already contributed to, and exacerbated, the climate crisis
and will continue to do so if not immediately curtailed. And while referred to as five-year
programs, these programs can lock in offshore oil and gas drilling for decades. For example, in
the most recent five-year leasing program for 2017 to 2022, the Department of the Interior stated
that producing leases under the program have an expected lifespan of 40 to 70 years.19
The decisions the United States makes now about allocating lands and oceans for oil and gas
leasing, exploration, development, infrastructure, and extraction will profoundly influence the
nation’s energy investment and infrastructure for decades to come, just at a period where science
overwhelmingly tells us that a rapid shift away from fossil fuels is our only hope of a reasonable
probability at avoiding catastrophic warming.
It is the nation’s policy goal to “achieve net-zero emissions, economy-wide, by no later than
2050.”20 This means that national energy needs require halting new offshore oil and gas leasing,
and not locking in even more dependence on fossil fuels.
Available information indicates that there is not only a need, but also a clear path for the United
States to shift away from fossil fuels. Analysts have estimated that global oil demand may have
peaked in 2019,21 and numerous oil companies have also acknowledged that the world may have
already, or soon will, reach peak oil demand.22 “What is happening in the markets reflects the
broader and continual shift away from traditional fuels.”23 Research supports that a 100 percent

17

Combined Leasing Report as of Mar. 1, 2021,
https://www.boem.gov/sites/default/files/documents/about-boem/Lease%20stats%203-1-21.pdf
18
Bureau of Ocean Energy Management, Table 1. All Lease Offerings,
https://www.boem.gov/sites/default/files/documents/aboutboem/Table%201%20SwilerTable%20BOEM16Oct2020.pdf (updated Mar. 18, 2020).
19
See, e.g., Bureau of Ocean Energy Management, 2017–2022 Outer Continental Shelf Oil and Gas
Leasing Proposed Program at 1-3, 6-20. Offshore oil and gas leases are issued for an initial term of five to
ten years, but typically remain in production as long as oil or gas is produced in paying quantities. See 43
U.S.C. § 1337(b)(2)(A)-(B); 30 C.F.R. §§ 556.37(a)(2), 250.180(a).
20
Biden Executive Order, Sec. 201.
21
Jordan Blum, Oil, fossil fuel demand may have peaked in 2019 thanks to COVID-19:report, S&P
Global (June 23, 2020), https://www.spglobal.com/platts/en/market-insights/latest-news/electricpower/
062320-oil-fossil-fuel-demand-may-have-peaked-in-2019-thanks-to-covid-19-report.
22
See Miranda Wilson, Peak oil demand could come sooner than expected — report, E&E News (June
22, 2020), https://www.eenews.net/energywire/stories/1063430843/print; Paul Takahashi, Oil demand to
remain depressed into 2021, Houston Chronicle (Aug. 26, 2020),
https://www.houstonchronicle.com/business/energy/article/Oil-demand-to-remain-depressed-into-202115516000.php.
23
Kristi E. Swartz, NextExtra’s market value surpasses Exxon’s, E&E News (Oct. 5, 2020),
https://www.eenews.net/energywire/stories/1063715429.

5

clean energy transition is possible.24 Energy experts have produced detailed studies that describe
the path away from fossil fuels to meet energy needs.25 New electric generating capacity is
coming primarily from wind and solar. According to the Energy Information Administration,
renewable energy will “account for most new U.S. electricity generating capacity in 2021,” with
solar accounting for the largest share of new capacity at 39 percent, followed by wind at 31
percent.26 Moreover, “[e]lectricity generation from renewable energy sources will rise from 20%
in 2020 to 21% in 2021 and 23% in 2022.”27 Renewable energy costs have declined in recent
years making them cost-competitive and reducing greenhouse gas emissions.28 Accordingly, the
climate emergency dictates that our nation’s energy needs are to shift off of fossil fuel
dependence.
Issuing a new five-year OCS leasing program with no leases in any OCS region would therefore
be consistent with the declared Congressional purpose of OCSLA, which recognizes the
“national interest in the effective management of the marine, coastal, and human environments,”
and policy of developing OCS resources “subject to environmental safeguards, in a manner
which is consistent with the maintenance of competition and other national needs.”29
Indeed, OCSLA’s legislative history demonstrates that Congress expected the proper balance to
shift away from intensive extraction of oil and gas. When Congress enacted Section 18(a) in
1978, it sought to promote “orderly and efficient exploitation” of “almost untapped domestic oil
and gas resources.”30 Congress recognized that this was more a stop-gap measure than a longterm solution to the nation’s energy needs:
Development of our OCS resources will afford us needed time — as much
as a generation — within which to develop alternative sources of energy
before the inevitable exhaustion of the world’s traditional supply of fossil
fuels. It will provide time to bring on-line, and improve energy technologies
dealing with, solar, geothermal, oil shale, coal gasification and liquefaction,
nuclear, and other energy forms.31
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In addition, a federal appellate court has recognized that delaying lease sales in a five-year
program has “a tangible present economic benefit” because the “true costs of tapping OCS
energy resources are better understood as more becomes known about the damaging effects of
fossil fuel pollutants” and allows for the development of . . . renewable energy sources [that]
reduce[] the need to rely on fossil fuels,” among other benefits.32 That same court has also
recognized that “[t]he weight of [OCSLA Section 18(a)] elements may well shift with changes in
technology, in environment, and in the nation’s energy needs, meaning that the proper balance
for 1980–85 may differ from the proper balance for some subsequent five-year period.”33
Our environment and national energy needs have profoundly changed in the seven decades since
Congress originally enacted OCSLA and the four decades since it enacted Section 18, as
described more fully below. Indeed, the U.S. Department of Defense declared in 2014 that
climate change “poses immediate risks to U.S. national security.”34 And, as recognized by
President Biden himself, “[o]n the first day of [his] administration, according to the
Intergovernmental Panel on Climate Change, there will be only 9 years left to stop the worst
consequences of climate change.”35 Such reality, requires “immediate[] and ambitious[] action,
because there’s no time to waste.”36
THE CLIMATE EMERGENCY DEMANDS IMMEDIATE ACTION TO HALT NEW
OFFSHORE OIL AND GAS LEASING IN FEDERAL WATERS
The climate emergency demands immediate action to halt new offshore oil and gas leasing.
Indeed, the best available science on climate change demonstrates that we not only need to end
the federal fossil fuel leasing program, but phase-out existing production as well. As recently
stated by several scientific experts, “[t]he scale of threats to the biosphere and all its lifeforms —
including humanity — is in fact so great that it is difficult to grasp for even well-informed
32
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experts” and our planet faces a “ghastly future” unless swift action is taken to reverse the climate
crisis, including “a rapid exit from fossil fuel use.”37 In light of this reality, opening any
additional public waters to new oil and gas leasing would be incredibly reckless and constitute a
gross dereliction of the Secretary’s obligation to ensure the OCS is managed consistent with
protection of the environment and national energy needs.
An international scientific consensus has established that human-caused climate change is
already causing widespread harms, climate change threats are becoming increasingly
dangerous, and fossil fuels are the dominant driver of the climate crisis.
An overwhelming international scientific consensus has established that human-caused climate
change is already causing widespread harms and that climate change threats are becoming
increasingly dangerous. The Intergovernmental Panel on Climate Change (“IPCC”), the
international scientific body for the assessment of climate change, concluded in its 2014 Fifth
Assessment Report that: “[w]arming of the climate system is unequivocal, and since the 1950s,
many of the observed changes are unprecedented over decades to millennia. The atmosphere and
ocean have warmed, the amounts of snow and ice have diminished, and sea level has risen,” and
further that “[r]ecent climate changes have had widespread impacts on human and natural
systems.”38
The U.S. federal government has repeatedly recognized that human-caused climate change is
causing widespread and intensifying harms across the country in the authoritative National
Climate Assessments, scientific syntheses prepared by hundreds of scientific experts and
reviewed by the National Academy of Sciences and federal agencies. Most recently, the Fourth
National Climate Assessment, comprised of the 2017 Climate Science Special Report (Volume
I)39 and the 2018 Impacts, Risks, and Adaptation in the United States (Volume II),40 concluded
that “there is no convincing alternative explanation” for the observed warming of the climate
over the last century other than human activities.41 It found that “evidence of human-caused
climate change is overwhelming and continues to strengthen, that the impacts of climate change
are intensifying across the country, and that climate-related threats to Americans’ physical,
social, and economic well-being are rising.”42
In 2009 the Environmental Protection Agency found that the then-current and projected
concentrations of greenhouse gas pollution endanger the public health and welfare of current and
37
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future generations, based on robust scientific evidence of the harms from climate change.43 A
2018 study reviewed the scientific evidence that has emerged since 2009 and concluded that this
evidence “lends increased support” for EPA’s endangerment finding.44 The study by 16
prominent scientists examined the topics covered by the endangerment finding and concluded
that “[f]or each of the areas addressed in the [endangerment finding], the amount, diversity, and
sophistication of the evidence has increased dramatically, clearly strengthening the case for
endangerment.”45 The study also found that the risks of some impacts are even more severe or
widespread than anticipated in 2009.
The National Climate Assessments decisively recognize the dominant role of fossil fuels in
driving climate change. As stated by the Third National Climate Assessment: “observations
unequivocally show that climate is changing and that the warming of the past 50 years is
primarily due to human-induced emissions of heat-trapping gases. These emissions come mainly
from burning coal, oil, and gas.”46 The Fourth National Climate Assessment reported that “fossil
fuel combustion accounts for approximately 85 percent of total U.S. greenhouse gas
emissions,”47 which is “driving an increase in global surface temperatures and other widespread
changes in Earth’s climate that are unprecedented in the history of modern civilization.”48
The National Climate Assessments make clear that the harms of climate change are long-lived,
and the choices we make now on reducing greenhouse gas pollution will affect the severity of the
climate change damages that will be suffered in the coming decades and centuries: “[t]he impacts
of global climate change are already being felt in the United States and are projected to intensify
in the future — but the severity of future impacts will depend largely on actions taken to reduce
greenhouse gas emissions and to adapt to the changes that will occur.”49 As the Fourth National
Climate Assessment explains:
Many climate change impacts and associated economic damages in the
United States can be substantially reduced over the course of the 21st
century through global-scale reductions in greenhouse gas emissions,
though the magnitude and timing of avoided risks vary by sector and region.
The effect of near-term emissions mitigation on reducing risks is expected
to become apparent by mid-century and grow substantially thereafter.50
43
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Similarly, a 2014 White House report found that the cost of delay on reducing emissions is not
only extremely steep but also potentially irreversible, and the costs rise exponentially with
continued delays.51 As summarized by the National Research Council:
Emissions of carbon dioxide from the burning of fossil fuels have ushered
in a new epoch where human activities will largely determine the evolution
of Earth’s climate. Because carbon dioxide in the atmosphere is long lived,
it can effectively lock Earth and future generations into a range of impacts,
some of which could become very severe. [E]mission reduction choices
made today matter in determining impacts experienced not just over the next
few decades, but in the coming centuries and millennia.52
The IPCC 2018 Special Report makes clear that greenhouse gas emissions must be halved in
the next decade to avoid the most devastating consequences of climate change.
In 2018, the Intergovernmental Panel on Climate Change (IPCC) issued a Special Report on
Global Warming of 1.5°C that quantified the devastating harms that would occur at 2°C
warming, highlighting the necessity of limiting warming to 1.5°C to avoid catastrophic impacts
to people and life on Earth.53 The IPCC 2018 Special Report provides overwhelming evidence
that climate hazards are more urgent and more severe than previously thought, and that
aggressive reductions in emissions within the next decade are essential to avoiding the most
devastating climate change harms.
The Special Report quantifies the harms that would occur at 2°C warming compared with 1.5°C,
and the differences are stark. According to the IPCC’s analysis, the damages that would occur at
2°C warming compared with 1.5°C include significantly more deadly heatwaves, drought and
flooding; 10 centimeters of additional sea level rise within this century, exposing 10 million
more people to flooding; a greater risk of triggering the collapse of the Greenland and Antarctic
ice sheets with resulting multi-meter sea level rise; dramatically increased species extinction risk,
including a doubling of the number of vertebrate and plant species losing more than half their
range, and the virtual elimination of coral reefs; 1.5 to 2.5 million more square kilometers of
thawing permafrost area with the associated release of methane, a potent greenhouse gas; a
tenfold increase in the probability of ice-free Arctic summers; a higher risk of heat-related and
ozone-related deaths and the increased spread of mosquito-borne diseases such as malaria and
dengue fever; reduced yields and lower nutritional value of staple crops like maize, rice, and
wheat; a doubling of the number of people exposed to climate change-induced increases in water
51
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stress; and up to several hundred million more people exposed to climate-related risks and
susceptible to poverty by 2050.54
The IPCC report concludes that pathways to limit warming to 1.5°C with little or no overshoot
require “a rapid phase out of CO2 emissions and deep emissions reductions in other GHGs and
climate forcers.”55 In pathways consistent with limiting warming to 1.5°C, global net
anthropogenic CO2 emissions must decline by about 45 percent from 2010 levels by 2030,
reaching net zero around 2050.56 For a two-thirds chance for limiting warming to 1.5°C, CO2
emissions must reach net zero in 25 years.57
In short, the 2018 IPCC Special Report provides overwhelming scientific evidence for the
necessity of immediate, deep greenhouse gas reductions across all sectors to avoid devastating
climate change-driven damages, and underscores the high costs of inaction or delays, particularly
in the next crucial decade, in making these cuts.
Human-caused climate change is causing widespread harms in the United States and
worldwide, and these harms will worsen as greenhouse gas pollution continues to rise.
As detailed in the National Climate Assessments, key climate change impacts include rising
temperatures, the increasing frequency of heat waves and other extreme weather events, the
flooding of coastal regions by sea level rise and increasing storm surge, the rapid loss of Arctic
sea ice and the collapse of Antarctic ice shelves, declining global food and water security,
increasing species extinction risk, ocean acidification, and the global collapse of coral reefs.58 As
summarized by the Fourth National Climate Assessment:
In addition to warming, many other aspects of global climate are changing, primarily in response
to human activities. Thousands of studies conducted by researchers around the world have
documented changes in surface, atmospheric, and oceanic temperatures; melting glaciers;
diminishing snow cover; shrinking sea ice; rising sea levels; ocean acidification; and increasing
atmospheric water vapor.59
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Rising temperatures
Global average surface temperatures have risen by 1.8°F (1.0°C) since 1901, most of which
occurred during the past three decades.60 As of 2018, 16 of the last 17 years were the warmest
ever recorded by human observations.61 Global average temperature reached a record high in
2016, which scientists determined was “only possible” because of anthropogenic climate
change,62 with 2017 ranked as the second hottest year on record.63
The United States warmed by 1.8°F (1.0°C) between 1901 and 2016, with the most rapid
warming occurring after 1979.64 The U.S. is expected to warm by an additional 2.5°F (1.4°C), on
average, by mid-century relative to 1976-2005, and record-setting hot years will become
commonplace.65 By late century, much greater warming is projected, ranging from 2.8 to 7.3°F
(1.6 to 4.1°C) under a lower emissions scenario and 5.8 to 11.9°F (3.2 to 6.6°C) under a higher
emissions scenario,66 with the largest increases in the upper Midwest and Alaska.67 The urban
heat island effect—which is expected to strengthen as urban areas expand and become denser—
will amplify climate-related warming even beyond those dangerous increases.68
Increasing frequency of extreme weather events
Extreme weather events are striking with increasing frequency, most notably heat waves and
heavy precipitation events.69 In the contiguous United States, extreme temperatures are expected
to increase even more than average temperatures, with more intense heat waves and 20 to 30
60
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more days per year above 90°F by mid-century for most regions under a higher emissions
scenario.70 Heavy precipitation has become more frequent and intense in most regions of the
U.S. since 1901,71 as more water vapor is available to fuel extreme rain and snowstorms as the
world warms.72 Heavy precipitation events are projected to continue to increase in frequency and
intensity across the United States, with the number of extreme events rising by two to three times
the historical average by the end of the century under a higher emissions scenario.73 Climate
warming also has exacerbated recent historic droughts by reducing soil moisture and contributing
to earlier spring melt and reduced water storage in snowpack.74 As conditions become hotter and
drier, climate change is contributing to an increase in area burned by wildfire and a lengthening
of the wildfire season in recent decades.75
A growing body of attribution studies (i.e., studies assessing how human-caused climate change
may have affected the strength and likelihood of individual extreme events) has determined that
human-caused climate change has not only intensified many recent extreme weather events, but
that some extreme weather events could not have happened without human-induced climate
change.76 For example, in 2016, the intense marine heat wave off Alaska — which drove oyster
farm failures, harmful algal blooms, mass seabird die offs, and failed subsistence harvests — was
found to be up to fifty times more likely due to anthropogenic warming.77 The sequence of
consecutive record‐breaking temperatures in 2014–2016 had a negligible (<0.03%) likelihood of
occurring in the absence of anthropogenic warming.78 And an extreme winter weather event
recently wreaked havoc in Texas, causing unprecedented blackouts and other problems that left
millions without power over several days of subfreezing temperatures.79
Climate change-related extremes are also weakening the ability of the terrestrial biosphere
(vegetation and soil) to uptake carbon, a significant development because the terrestrial
70
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biosphere absorbs about 25 percent of anthropogenic carbon dioxide emissions.80 Droughts, heat
waves and other extreme climate-related events reduce soil moisture, lowering carbon uptake
now and projected into the future.
Intensifying storms
Climate change has contributed to an increase in North Atlantic hurricane activity since the
1970s.81 Hurricane-generated storm surge events — the enormous walls of water pushed onto the
coast — have also become more frequent and severe.82 One study found that large storm surge
events of Hurricane Katrina magnitude have already doubled in response to warming during the
20th century, and projected that Atlantic hurricane surge events will increase in frequency by
twofold to sevenfold for each 1°C in temperature rise.83 As the climate warms, Atlantic and
eastern North Pacific hurricane rainfall and intensity are projected to increase, making hurricanes
more destructive.84 Studies of Hurricane Harvey concluded that climate warming made the
storm’s record rainfall more likely and intense.85 Climate change is also projected to increase the
frequency and severity of landfalling “atmospheric rivers” on the West Coast.86
Rising seas
Global average sea level rose by seven to eight inches since 1900 as the oceans have warmed and
land-based ice has melted.87 Sea level rise is accelerating in pace with almost half of recorded
sea level rise occurring since 1993.88 The Fourth National Climate Assessment estimated that
global sea level is very likely to rise by 1.0 to 4.3 feet by the end of the century relative to the
80
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year 2000, with sea level rise of 8.2 feet possible.89 Sea level rise will be much more extreme
without strong action to reduce greenhouse gas pollution. By the end of the century, global mean
sea level is projected to increase by 0.8 to 2.6 feet under a lower emissions RCP 2.6 scenario,
compared with 1.6 to 6 feet under a high emissions RCP 8.5 scenario.90 The impacts of sea level
rise will be long-lived: under all emissions scenarios, sea levels will continue to rise for many
centuries.91
Coastal flooding from sea level rise and intensifying storm surge
Coastal regions are threatened by increased flooding due to sea level rise and intensifying storm
surge.92 A nation-wide study estimated that approximately 3.7 million Americans live within
three feet of high tide, putting them at extreme risk of flooding from sea level rise in the next few
decades, with the most vulnerable residents in Florida, Louisiana, California, New York and
New Jersey.93 Another study forecast that 4.2 million Americans would be at risk of flooding
from three feet of sea level rise, while 13.1 million people would be at risk from six feet of sea
level rise, driving mass human migration and societal disruption.94 An analysis of 136 of the
world’s largest coastal cities projected that global flood losses of US$6 billion per year in 2005
will grow to US$1 trillion or more per year by 2050 due to sea level rise and subsidence, if no
adaptation actions are taken, with Miami, New York and New Orleans suffering the highest
current and projected economic losses in the U.S.95
Coastal flooding is becoming more damaging as Atlantic hurricanes and hurricane-generated
storm surges grow more severe due to climate change.96 Sea levels on the U.S. East Coast from
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Cape Hatteras to Boston are rising three to four times faster than the global average,97 which
when combined with intensifying hurricanes and storm surge, is greatly increasing the flooding
risk along the East Coast.98 Under a lower emissions RCP 4.5 scenario, storm surge is projected
to increase by 25 to 47 percent along the U.S. Gulf and Florida coasts due to the combined
effects of sea level rise and growing hurricane intensity.99 The increasing frequency of extreme
precipitation events is also compounding coastal flooding risk when storm surge and heavy
rainfall occur together.100
Since the 1960s, sea level rise has increased the frequency of high tide flooding by a factor of 5
to 10 for several U.S. coastal communities, and flooding rates are accelerating in many Atlantic
and Gulf Coast cities.101 For much of the U.S. Atlantic coastline, a local sea level rise of 1.0 to
2.3 feet (0.3 to 0.7 m) would be sufficient to turn nuisance high tide events into major destructive
floods.102 In Florida and Virginia, nuisance flooding due to sea level rise has already resulted in
severe property damage and social disruption.103 The frequency, depth, and extent of tidal
flooding are expected to continue to increase in the future.104
Rapid Arctic warming and polar ice loss
Alaska and the Arctic have experienced some of the most severe and rapid warming associated
with climate change, with temperatures rising at twice the rate of the rest of the globe on
average.105 Arctic summer sea ice extent has decreased by 40 percent during the past several
decades, and sea ice thickness is also plummeting.106 The Arctic lost 95 percent of its oldest and
thickest sea ice during the past three decades, and the remaining thinner, younger ice is more
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vulnerable to melting.107 Sea ice loss has accelerated since 2000, with Alaska’s coast suffering
some of the fastest losses.108 The length of the sea ice season is shortening as ice melts earlier in
spring and forms later in autumn.109 Along Alaska’s northern and western coasts, the sea ice
season has already shortened by more than 90 days.110 As sea ice continues to plummet, the
Arctic is projected to be nearly ice-free in summer by 2040.111 As summarized by the Fourth
National Climate Assessment:
Since the early 1980s, annual average arctic sea ice has decreased in extent
between 3.5% and 4.1% per decade, become thinner by between 4.3 and 7.5
feet, and began melting at least 15 more days each year. September sea ice
extent has decreased between 10.7% and 15.9% per decade (very high
confidence). Arctic-wide ice loss is expected to continue through the 21st
century, very likely resulting in nearly sea ice-free late summers by the
2040s (very high confidence).”112
The Greenland and Antarctic ice sheets are losing ice at an accelerating rate through increasing
glacier calving and surface melting, and are approaching or already may have passed a tipping
point of irreversible melting. A 2019 study found that Greenland’s southwest ice sheet is losing
ice at nearly four times the rate it did in 2003, and concluded that “Greenland’s air–sea–ice
system crossed one or more thresholds or tipping points near the beginning of this millennium,
triggering more rapid deglaciation.”113 Another study found that, over the past two decades,
Greenland's ice sheets have been melting at a rate 50 percent higher than pre-industrial levels and
33 percent above 20th-century levels, meaning that more meltwater is running off Greenland's
ice sheet now than at any time in the last 350 years and likely going back 6,000 to 7,000 years.114
A separate study estimated that the rate of Arctic ice loss from melting glaciers and the
Greenland ice sheet tripled during the past decade compared with the previous two decades, now
adding over a millimeter to the global sea level each year.115 The rate of ice loss from the
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massive Antarctic ice sheet has increased by more than six-fold since the late 1970s, leading to
250 billion tons of ice pouring into the ocean each year, and research suggests that the East
Antarctic ice sheet, once thought to be stable, is losing substantial amounts of ice.116 Glaciers are
also rapidly melting, raising sea levels and threatening water supplies in many regions.117
Permafrost is thawing worldwide as temperatures rise, and the carbon dioxide and methane
released from thawing permafrost has the potential to amplify human-induced warming, possibly
significantly.118
Biodiversity loss
Anthropogenic climate change is causing widespread harm to life across the planet. Climate
change is increasing stress on species and ecosystems — causing changes in distribution,
phenology, physiology, vital rates, genetics, ecosystem structure and processes — in addition to
increasing species extinction risk.119 Climate change is already affecting 82 percent of key
ecological processes that underpin ecosystem function and support basic human needs.120
Climate change-related local extinctions are already widespread and have occurred in hundreds
of species, including almost half of the 976 species surveyed.121 Nearly half of terrestrial nonflying threatened mammals and nearly one-quarter of threatened birds may have already been
negatively impacted by climate change in at least part of their range.122 Furthermore, across the
globe, populations of terrestrial birds and mammals that are experiencing greater rates of climate
warming are more likely to be declining at a faster rate.123 Genes are changing, species'
physiology and physical features such as body size are changing, species are moving to try to
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keep pace with suitable climate space, species are shifting their timing of breeding and
migration, and entire ecosystems are under stress.124
Because climate change is occurring at an unprecedented pace with multiple synergistic impacts,
human-caused climate change is increasing the extinction risk for many species. Numerous
studies have projected catastrophic species losses during this century if climate change continues
unabated: 15 to 37 percent of the world’s plants and animals committed to extinction by 2050
under a mid-level emissions scenario125; the potential extinction of 10 to 14 percent of species by
2100126; global extinction of five percent of species with 2°C of warming and 16 percent of
species with business-as-usual warming127; and the loss of more than half of the present climatic
range for 58 percent of plants and 35 percent of animals by the 2080s under the current
emissions pathway, in a sample of 48,786 species.128 It is predicted that within a century, over
300 North American bird species will lose at least half of their current ranges due to climate
change.129
Scientists have warned that the Earth is fast approaching a global “state-shift” that could result in
unanticipated and rapid changes to biological systems.130 As summarized by the Third National
Climate Assessment, “landscapes and seascapes are changing rapidly, and species, including
many iconic species, may disappear from regions where they have been prevalent or become
extinct, altering some regions so much that their mix of plant and animal life will become almost
unrecognizable.”131
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Public health harms
Climate change poses serious threats to public health and well-being.132 The Fourth National
Climate Assessment concluded that “[t]he health and well-being of Americans are already
affected by climate change, with the adverse health consequences projected to worsen with
additional climate change.”133 The health impacts from climate change include increased
exposure to heat waves, floods, droughts, and other extreme weather events; increases in vector-,
food- and waterborne infectious diseases; decreases in the quality and safety of air, food, and
water including rising food insecurity and increases in air pollution; displacement; and stresses to
mental health and well-being.134 Although everyone is vulnerable to health harms from climate
change, populations experiencing greater health risks include children, older adults, low-income
communities, some communities of color, immigrant groups, and persons with disabilities and
pre-existing medical conditions.135 The 2015 Lancet Commission on Health and Climate Change
warned that climate change is causing a global medical emergency, concluding that “the
implications of climate change for a global population of 9 billion people threatens to undermine
the last half century of gains in development and global health.”136
Climate change-driven health impacts are already occurring in the United States, particularly
from illnesses and deaths caused by extreme weather events which are increasing in frequency
and intensity.137 Heat is the leading cause of weather-related deaths in the U.S., and extreme heat
is projected to increase future mortality on the scale of thousands to tens of thousands of
additional premature deaths per year across the U.S. by the end of this century.138 Hot days have
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been conclusively linked to an increase in heat-related deaths and illnesses — particularly among
older adults, pregnant women, and children — including cardiovascular and respiratory
complications, renal failure, electrolyte imbalance, kidney stones, negative impacts on fetal
health, and preterm birth.139 One study estimated that nearly one-third of the world’s population
is currently exposed to a deadly combination of heat and humidity for at least 20 days a year, and
that percentage is projected to rise to nearly three-quarters by the end of the century without deep
cuts in greenhouse gas pollution, with particular impacts to the southeastern U.S.140
Extreme precipitation events have become more common in the United States, contributing to
increases in severe flooding in some regions.141 Floods are the second deadliest of all weatherrelated hazards in the United States and can lead to drowning, contaminated drinking water, and
mold-related illnesses.142
Air pollutants — particularly ozone, particulate matter, and allergens — are expected to increase
with climate change.143 Climate-driven increases in ozone will cause more premature deaths,
hospital visits, lost school days, and acute respiratory symptoms.144 In 2020, projected climaterelated increases in ground-level ozone concentrations could lead to an average of 2.8 million
more occurrences of acute respiratory symptoms, 944,000 more missed school days, and over
5,000 more hospitalizations for respiratory-related problems.145 The continental U.S. could pay
an average of $5.4 billion (2008$) in health impact costs associated with climate-related
increases in ozone in 2020, with California experiencing the greatest impacts estimated at $729
million.146
Risks from infectious diseases are increasing as climate change alters the geographic and
seasonal distribution of tick- and mosquito-borne diseases like Lyme disease and West Nile
virus.147 The risk of human exposure to Lyme disease — the most common vector-borne illness
in the U.S.148 — is expected to increase as ticks carrying Lyme disease and other pathogens
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become active earlier in the season and expand northward in response to warming
temperatures.149 The two species of ticks capable of spreading Lyme disease have already
expanded to new regions of the U.S. partly because of rising temperatures: in 2015, they were
found in more than 49 percent of counties in the continental U.S., a nearly 45 percent increase
since 1998.150 Rising temperatures and changes in rainfall have also contributed to the
maintenance of West Nile virus in parts of the United States,151 and cases of West Nile disease
are projected to more than double by 2050 due in part to increasing temperatures, resulting in
approximately $1 billion per year in hospitalization costs and premature deaths under a higher
emissions scenario.152
Numerous studies have emphasized that many lives could be saved with rapid reductions in
greenhouse gas pollution.153 The Fourth National Climate Assessment concludes that “reducing
greenhouse gas emissions would benefit the health of Americans in the near and long term.”154
The Assessment projects that “by the end of this century, thousands of American lives could be
saved and hundreds of billions of dollars in health-related economic benefits gained each year
under a pathway of lower greenhouse gas emissions.”155 Another recent study reported that faster
reductions in carbon pollution will prevent millions of premature deaths globally. Compared
with a 2°C pathway, a 1.5°C pathway is projected to result in 153 million fewer premature
deaths worldwide due to reduced PM 2.5 and ozone exposure, including 130,000 fewer
premature deaths in Los Angeles and 120,000 in the New York metropolitan area.156
Threats to water resources
Climate change is altering the water cycle in ways that threaten water supplies in the United
States. As summarized by the Fourth National Climate Assessment, variable precipitation and
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rising temperature due to climate change are “intensifying droughts, increasing heavy
downpours, and reducing snowpack. Reduced snow-to-rain ratios are leading to significant
differences between the timing of water supply and demand. Groundwater depletion is
exacerbating drought risk. Surface water quality is declining as water temperature increases and
more frequent high-intensity rainfall events mobilize pollutants such as sediments and
nutrients.”157
Snowpack is important for providing water in many parts of the United States. In the western
U.S., earlier spring snowmelt, reduced snowpack, lower snow water equivalent (i.e. the amount
of water contained in snowpack), and reduced river flows have been attributed to human-caused
warming.158 As temperatures rise, western U.S. winter and spring snowpack are projected to
continue to decline,159 and more precipitation will fall as rain instead of snow in the cold season
in many parts of the U.S.160 Under higher emissions scenarios, reductions in snowfall and earlier
snowmelt are expected to lead to more frequent “hydrological” drought conditions in the western
U.S., characterized by deficits in runoff.161
As a key example, the Colorado River Basin is one of the most important water systems in the
United States, encompassing seven western states and providing water for 40 million people.
Across much of the Colorado River Basin, spring snowpack, runoff, and streamflow have
declined, disrupting the region’s water supply.162 Rising temperatures are contributing to
significantly declining Colorado River flows, and flow losses due to warming alone may exceed
20 percent by mid-century.163 Drought activity in the Colorado River Basin is projected to
increase as temperatures continue to rise and snowpack declines.164
Climate change is also playing an important role in reducing soil moisture as temperatures rise,
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intensifying “agricultural” droughts.165 Under higher emissions scenarios, continuing decreases
in surface soil moisture and widespread drying over most of the United States are projected.166
Future warming is expected to lead to greater frequencies and magnitudes of agricultural
droughts throughout the continental United States as evapotranspiration outpaces precipitation.167
Declining food security
In the United States, climate change threatens food security for millions of Americans. About 14
percent of U.S. households currently do not have food security — defined as access by all people
at all times to enough food for an active, healthy life — and more than 48 million people live in
food insecure homes.168 Climate change threatens food security through a number of pathways,
including through reduced crop and livestock production, contamination of food supplies,
changes in land use and land availability, and decreasing access to food.169
Climate-related harms to crop and livestock production include increases in weeds, diseases, and
insect pests; rising heat stress increasing livestock mortality; insufficient winter chill hours
needed for many important tree crops; degradation of soils; changes in water availability; and the
increasing frequency of extreme weather events.170 The Third National Climate Assessment
warned that “[c]limate disruptions to agricultural production have increased in the past 40 years
and are projected to increase over the next 25 years” and that “[b]y mid-century and beyond,
these impacts will be increasingly negative on most crops and livestock.”171
A 2017 study using multiple independent methods projected negative temperature impacts on the
yields of four major crops that make up two-thirds of human caloric intake and are critical for
food security.172 The U.S. is expected to suffer the greatest losses globally for maize (averaging
−10.3% per degree Celsius warming) and soybeans (−6.8% per degree Celsius), with large losses
for wheat (−5.5% per degree Celsius).173 Research also indicates that crops will become less
165

U.S. Global Change Research Program, Climate Science Special Report: Fourth National Climate
Assessment, Vol. I (2017), https://science2017.globalchange.gov/ at 237.
166
Id.
167
Id.
168
Public Health Institute/Center for Climate Change and Health, Food Security, Climate Change and
Health (2016).
169
Melillo, Jerry M. et al. (eds.), Climate Change Impacts in the United States: The Third National
Climate Assessment, U.S. Global Change Research Program (2014) at 150; Brown, M.E. et al., Climate
Change, Global Food Security, and the U.S. Food System (2015).
170
Melillo, Jerry M et al. (eds.), Climate Change Impacts in the United States: The Third National
Climate Assessment, U.S. Global Change Research Program (2014),
https://www.globalchange.gov/browse/reports/climate-change-impacts-united-states-third-nationalclimate-assessment-0 (2014) at 150; Brown, M.E. et al., Climate Change, Global Food Security, and the
U.S. Food System (2015); U.S. Global Change Research Program, Impacts, Risks, and Adaptation in the
United States, Fourth National Climate Assessment, Volume II (2018), https://nca2018.globalchange.gov/
at 391–437.
171
Melillo, Jerry M et al. (eds.), Climate Change Impacts in the United States: The Third National
Climate Assessment, U.S. Global Change Research Program (2014) at 150.
172
Zhao, Chuang et al., Temperature increase reduces global yields of major crops in four independent
estimates, 114 PNAS 9326 (2017).
173
Id.

24

nutritious as carbon dioxide levels increase, worsening the global prevalence of malnutrition. In
one study, major crops, including wheat, barley, rice and potato, when grown at carbon dioxide
levels projected for the year 2100, had 6 to 15 percent less protein than the same crops grown at
current carbon dioxide levels, as well as fewer key nutrients such as zinc, calcium and
magnesium.174 The United States is one of the countries projected to suffer the largest increases
in pest-related crop losses as warming increases the population growth and metabolic rates of
insects.175 Further, since agriculture is the biggest driver of water shortages in the world,
accounting for 70 percent of global water withdrawals, future changes in water availability will
profoundly impact agricultural production on the whole.176
Livestock cultivation occurs over approximately 30 percent of the Earth’s ice-free land surface,
and provides a livelihood for over a billion people globally. As with crop yields, one of the
greatest threats to livestock yields is heat stress.177 Heat stress diminishes food intake and
physical activity for livestock. This leads to less growth, survival, and reproductive rates, and
also lower production of meat, milk, and eggs. Heat stress can also weaken immune function in
livestock, contributing to the need for more veterinary medications. Increasing temperatures also
require greater water intake, which presents further complications if increasing temperatures are
combined with increasing drought as predicted for some locations. Such conditions also allow
for certain pathogens and parasites to expand their ranges, resulting in increased livestock
exposure.178
Fisheries and aquaculture provide 4.3 billion people with 15 to 20 percent of their intake of
animal protein.179 Ocean warming and ocean acidification threaten marine food resources by
disrupting marine communities, promoting harmful algal blooms and the spread of diseases, and
increasing contaminants in fish and shellfish.180 For example, the types of fish caught in fisheries
are starting to change due to increasing ocean temperatures. In the rapidly warming Northeast
Atlantic Ocean, for instance, fish species are migrating northward over time as waters become
warmer, meaning that fish catches in higher latitudes now contain more warm water species,
whereas fish catches in lower latitudes contain fewer subtropical species.181 This shift in fish
distribution has negative implications for fisheries that rely on specific fish species for
subsistence. In addition, fish populations are already collapsing, including Pacific cod whose
biomass dropped by nearly 80 percent from 2013 to 2017 in the Gulf of Alaska, coinciding with
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a period of anomalously warm water.182 And the fish have continued to decline. Federal
managers recently closed the cod fishery in the area for the first time ever, citing the historically
low population caused by climate change.183
Algal bloom species have been expanding their ranges, and many are dangerous to humans
because of the toxins they produce that make their way into shellfish. These toxins when
consumed by humans are associated with illnesses such as amnesic shellfish poisoning, diarrheic
shellfish poisoning, neurotoxic shellfish poisoning, and paralytic shellfish poisoning. These
illnesses may cause respiratory and digestive problems, memory loss, seizures, skin lesions, and
even death.184 As an example of their increasing prevalence, cases of paralytic shellfish
poisoning (PSP) were just a few decades ago primarily seen along the west coast of the United
States. At present, cases of PSP have expanded along both U.S. coasts, and also throughout
Southeast Asia, Europe, and South America.185 Consuming raw shellfish can also spread
pathogens such as Vibrio bacteria which are linked to conditions as mild as diarrhea or as severe
and fatal blood infections. Ocean warming has a known impact on both the abundance of Vibrio
and harmful algal blooms.186
Ocean warming
U.S. and global oceans are being hard-hit by climate change. The world’s oceans have absorbed
more than 90 percent of the excess heat caused by greenhouse gas warming, resulting in average
sea surface warming of 1.3°F (0.7°C) per century since 1900.187 A 2019 study estimated that
oceans are warming 40 percent faster than scientists projected, and that the rate of ocean
warming is accelerating.188 Rapid warming of the oceans has widespread impacts and has
contributed to increases in rainfall intensity, rising sea levels, the destruction of coral reefs,
declining ocean oxygen levels, and ice loss from glaciers, ice sheets and polar sea ice.189 Global
average sea surface temperature is projected to rise by 4.9°F (2.7°C) by the end of the century
under a higher emissions scenario, with even greater warming in the coastal waters of the
Northeastern U.S. and Alaska.190
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Large-scale oxygen losses that create harmful low or no-oxygen zones have been developing in
the coastal and open oceans due in large part to ocean warming.191 In the past 50 years, openocean low-oxygen zones have expanded by an area the size the European Union, no-oxygen
areas have more than quadrupled in size, and the number of low-oxygen sites near the coast has
increased tenfold.192
Large-scale marine heatwaves have increased more than 20-fold due to anthropogenic climate
change.193 These marine heatwaves cause major disruption in ocean ecosystems. For example,
they have contributed to mortality of sea birds, marine mammals and salmon in the Pacific
Northwest.
Ocean acidification
The global oceans have absorbed more than a quarter of the CO2 emitted to the atmosphere by
human activities, which has significantly increased the acidity of the surface ocean. Ocean
acidification has reduced the availability of key chemicals—aragonite and calcite—that many
marine species use to build their shells and skeletons.194 The ocean’s absorption of anthropogenic
CO2 has already resulted in more than a 30 percent increase in the acidity of ocean surface
waters, at a rate likely faster than anything experienced in the past 300 million years.195 Ocean
acidity could increase by 150 percent by the end of the century if CO2 emissions continue
unabated.196 In the United States, the West Coast, Alaska, and the Gulf of Maine are
experiencing the earliest, most severe changes due to ocean acidification.197 Regions of the East
and Gulf Coasts are also vulnerable because of local stressors such as coastal eutrophication
from fertilizer runoff and river discharge that increase acidification.198
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Ocean acidification negatively affects a wide range of marine species by hindering the ability of
calcifying marine creatures like corals, oysters, and crabs to build protective shells and skeletons
and by disrupting metabolism and critical biological functions.199 The adverse effects of ocean
acidification are already being observed in wild populations, including severe shell damage to
pteropods (marine snails at the base of the food web) along the U.S. west coast,200 reduced coral
calcification rates in reefs worldwide,201 and mass die-offs of larval Pacific oysters in the Pacific
Northwest.202 An expert science panel concluded in 2016 that “growth, survival and behavioral
effects linked to OA [ocean acidification] extend throughout food webs, threatening coastal
ecosystems, and marine-dependent industries and human communities.”203
Coral reef crisis
The world’s coral reefs, which support one-third of marine species and the livelihoods of a half
billion people, are in crisis. Rising ocean temperatures and ocean acidification caused by
greenhouse gas pollution threaten the continued survival of corals and coral reef ecosystems due
to the increasing frequency of mass bleaching events and the dissolution of corals due to ocean
acidification.204 An estimated 50 percent of the world’s coral reefs have already been lost,205 and
an estimated one-third of all reef-building coral species are at risk of extinction.206 The 2014 to
2017 global coral bleaching event was the longest and most widespread on record, affecting
more reefs than any previous mass bleaching event and causing mass bleaching of reefs that had
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never bleached before, with U.S. reefs particularly hard-hit.207 Since the first mass bleaching
events began in the 1980s, severe bleaching events have increased five-fold and now occur every
six years on average, which is too frequent to allow full recovery of coral reefs.208 Coral
scientists have warned that unless global temperature is kept under 1.5°C and atmospheric CO2
concentration is restored to less than 350 ppm, coral reefs and reef-dependent marine life will be
committed to a terminal and irreversible decline.209
Economic impacts
The Fourth National Climate Assessment makes clear that human-caused climate change is
already leading to substantial economic losses in the U.S. and that these losses will be much
more severe under higher emissions scenarios, impeding economic growth:
Without substantial and sustained global mitigation and regional adaptation
efforts, climate change is expected to cause growing losses to American
infrastructure and property and impede the rate of economic growth over
this century.210
In the absence of more significant global mitigation efforts, climate change is projected to
impose substantial damages on the U.S. economy, human health, and the environment. Under
scenarios with high emissions and limited or no adaptation, annual losses in some sectors are
estimated to grow to hundreds of billions of dollars by the end of the century. It is very likely
that some physical and ecological impacts will be irreversible for thousands of years, while
others will be permanent.211
According to the Fourth National Climate Assessment, the number of extreme weather events
per year costing more than one billion dollars per event has increased significantly since 1980,
with total costs exceeding $1.1 trillion.212 The National Oceanic and Atmospheric
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Administration estimated that, between 2015 and April 2018, 44 billion-dollar weather and
climate disasters struck the United States, producing nearly $400 billion in damages. 213 The
2017 Atlantic Hurricane season alone is estimated to have caused more than $250 billion in
damages and hundreds of deaths throughout the U.S. Caribbean, Southeast, and Southern Great
Plains.214
By the end of the century, the Fourth National Climate Assessment estimates that warming on
our current trajectory would cost the U.S. economy hundreds of billions of dollars each year and
up to 10 percent of U.S. gross domestic product due to damages including lost crop yields, lost
labor, increased disease incidence, property loss from sea level rise, and extreme weather
damage.215 Ultimately, the magnitude of financial burdens imposed by climate change depends
on how effectively we curb emissions. Across sectors and regions, significant reductions in
emissions will substantially lower the costs resulting from climate change damages.216 For
example, annual damages associated with additional extreme temperature-related deaths are
projected at $140 billion (in 2015$) under the higher RCP 8.5 emissions scenario compared with
$60 billion under the lower RCP 4.5 scenario by 2090.217 Annual damages to labor would be
approximately $155 billion under RCP 8.5, but reduced by 48 percent under RCP 4.5.218 While
coastal property damage would carry an annual cost of $118 billion under RCP 8.5 in 2090, 22
percent of this cost would be avoided under RCP 4.5.219
Tipping points and compound climate extremes
The Fourth National Climate Assessment concluded with very high confidence that large-scale
shifts in the climate system, known as tipping points, and the compound effects of simultaneous
extreme climate events have the potential to create unanticipated and potentially abrupt and
irreversible “surprises” that become more likely as warming increases.220 The IPCC Fifth
Assessment Report similarly concluded that “with increasing warming, some physical and
ecological systems are at risk of abrupt and/or irreversible changes” and that the risk “increases
as the magnitude of the warming increases.”221 The crossing of tipping points could result in
climate states wholly outside human experience and result in severe physical and socioeconomic
impacts.222
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There is evidence that warm-water coral reefs and Arctic ecosystems are already experiencing
irreversible regime shifts, and the climate system is close to crossing other tipping points.223 For
example, research indicates that a critical tipping point important to the stability of the West
Antarctic Ice Sheet has been crossed, and that rapid and irreversible collapse of the ice sheet is
likely in the next 200 to 900 years.224 According to the Fourth National Climate Assessment,
“observational evidence suggests that ice dynamics already in progress have committed the
planet to as much as 3.9 feet (1.2 m) worth of sea level rise from the West Antarctic Ice Sheet
alone” and that “under the higher RCP8.5 scenario, Antarctic ice could contribute 3.3 feet (1 m)
or more to global mean sea level over the remainder of this century, with some authors arguing
that rates of change could be even faster.”225 Another potential tipping point is the release of
carbon as CO2 and methane from thawing Arctic permafrost, which has the potential to “drive
continued warming even if human-caused emissions stopped altogether.”226 Increased rainfall
and meltwater from Arctic glaciers have the potential to slow a major ocean current called the
Atlantic meridional overturning circulation (“AMOC”). If the AMOC slows or collapses, the
northeastern U.S. will see a dramatic increase in regional sea levels of as much as 1.6 feet (0.5
meters).227 A recent analysis suggests the Earth System is at risk of crossing a planetary
threshold that could lock in a rapid pathway toward much hotter conditions (“Hothouse Earth”)
propelled by self-reinforcing feedbacks, and that this risk could exist at 2°C temperature rise and
increase significantly with additional warming.228
The disastrous effects of compound extreme events are already occurring, such as during
Hurricane Sandy when sea level rise, abnormally high ocean temperatures, and high tides
combined to intensify the storm and associated storm surge, and an atmospheric pressure field
over Greenland steered the hurricane inland to an “exceptionally high-exposure location.”229
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Fossil fuel companies are responsible for the majority of greenhouse gas emissions and
global warming.
Research has found that a group of the world’s largest fossil fuel producers are responsible for
the majority of greenhouse gas emissions and global warming since the Industrial Revolution
and during the past three decades. A study that analyzed emissions primarily from companies
that produce fossil fuels found that 63 percent of global industrial CO2 and methane emissions
between 1751 and 2010 came from just 90 international entities — 56 crude oil and natural gas
producers, 37 coal extractors, and 7 cement producers. These 90 entities — consisting of 50
investor-owned companies, 31 majority state-owned companies, and 9 centrally-planned state
industries — are responsible for 914 billion tonnes of CO2-equivalent (GtCO2e) emissions.
Cumulatively, investor-owned entities are responsible for 315 GtCO2e, state-owned companies
for 288 GtCO2e, and nation-states for 312 GtCO2e.230
Based on historical data and climate modeling, emissions from these 90 fossil fuel “majors” have
contributed an estimated 57 percent to the observed rise in atmospheric CO2, approximately 50
percent to the rise in global mean surface temperature, and approximately 32 percent to global
mean sea level rise between 1751 and 2010.231 A separate study attributed 71 percent of global
industrial greenhouse gas emissions since 1988 to just 100 fossil fuel producers, with 51 percent
of emissions since 1988 attributable to just 25 corporate and state producers, including
ExxonMobil, Shell, BP, Chevron, and Peabody.232
Several U.S. fossil fuel companies rank in the top 20 worst cumulative emitters, including
Chevron at #1, ExxonMobil at #2, ConocoPhillips at #9, Peabody Energy at #12, and Consol
Energy, Inc. at #18.233 Cumulative emissions from the 20 largest investor-owned and stateowned energy companies alone account for 30 percent of the global industrial emissions between
1751 and 2010. Emissions from the top 20 contributed approximately 27 percent of the increase
in atmospheric CO2, approximately 24 percent of the increase in warming, and approximately 13
to 16 percent of the increase in global sea level rise.234
Fourteen companies were consistently found to be in the top 20 in terms of the global impacts of
their emissions: seven investor-owned companies (Chevron, ExxonMobil, BP, Royal Dutch
Shell, ConocoPhillips, Peabody Energy, and Total), and seven majority state-owned companies
(Saudi Aramco, Gazprom, National Iranian oil Company, Pemex, Petroleos de Venezuela, Coal
India, and Kuwait Petroleum). Chevron is the largest company contributor to rises in both global
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temperatures and sea level rise between 1880 and 2010 and the second-largest contributor to the
rise in atmospheric carbon dioxide. Meanwhile, ExxonMobil is the third-largest contributor to
both the historical rise in atmospheric CO2 and warming, and the second-largest contributor to
global sea level rise.235
The year 1988 marks when James Hansen testified in the U.S. Congress that the human signal of
climate change had been detected. 1988 was also the year in which the Intergovernmental Panel
on Climate Change was formed to provide a scientific basis for policy action on climate
change.236 Yet, half of all industrial emissions of CO2 since the Industrial Revolution have been
emitted since 1988. In the face of scientific evidence of the dangers of fossil fuel emissions and
resulting climate change, fossil fuel producers failed to reduce their emissions or disclose climate
risks, 237 and instead often worked in direct contradiction to emissions reduction goals and spread
climate misinformation.238
For instance, between 1988 and 2005, ExxonMobil invested over $16 million into front groups
that spread misleading claims about climate science.239 Rather than changing their business
models, fossil fuel companies remain focused on not only exploiting existing oil, gas, and coal
reserves, but also on developing new ones. Rather than supporting fair and effective climate
policies, fossil fuel majors including Chevron, Shell, and ConocoPhillips remain members of the
American Legislative Exchange Council’s Energy, Environment and Agriculture Task Force
which is focused on repealing renewable energy standards and regional climate policy initiatives
in U.S. states.240 Rather than disclosing climate risks, ExxonMobil consistently focused on the
uncertainties surrounding climate change in its New York Times advertorials, while only
acknowledging the true risks in less public internal and peer-reviewed communications.241 In
October 2018, the New York Attorney General sued Exxon for lying to its investors about
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climate change.242 Fossil fuel companies have not even begun to pay their fair share of the costs
for climate damages and adaptation.243
Climate change impacts are long-lasting.
The greenhouse gases currently in the atmosphere commit the planet to long-lasting climate
change impacts that are irreversible on a multi-century to millennial time scale.244 CO2 has a long
residence time in the atmosphere, meaning that a large fraction of the CO2 emitted to date will
remain in the atmosphere for tens to hundreds of thousands of years.245 Climatic changes that are
caused by CO2 emissions, such as surface warming, ocean warming, sea level rise, and ocean
acidification are long-lasting and irreversible on human timescales.246 Even if all greenhouse
emissions were to completely cease today, significant ongoing regional changes in temperature
and precipitation would still occur,247 global average temperatures would not drop significantly
for at least 1,000 years,248 and sea-level rise would continue for millennia.249 The National
Research Council cautioned that “emission reduction choices made today matter in determining
impacts that will be experienced not just over the next few decades, but also into the coming
centuries and millennia.”250
New fossil fuel production and infrastructure must be halted and much existing production
must be phased out to avoid the worst dangers from climate change.
Scientific research has established that there is no room in the global carbon budget for new
fossil fuel extraction if we are to avoid the worst dangers from climate change. Instead, new
fossil fuel production and infrastructure must be halted and much existing production must be
phased out to meet the Paris Agreement climate targets and avoid catastrophic climate damages.
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Although the United States withdrew from the Paris Agreement under President Trump,
President Biden has already taken action to have the United States rejoin the agreement. Under
the Paris Agreement, countries commit to the climate change target of holding the long-term
global average temperature “to well below 2°C above pre-industrial levels and to pursue efforts
to limit the temperature increase to 1.5°C above pre-industrial levels” under the Paris
Agreement.251 The Paris Agreement established the 1.5°C climate target given the evidence that
2°C of warming would lead to catastrophic climate harms.252 Scientific research has estimated
the global carbon budget—the remaining amount of carbon dioxide that can be emitted — for
maintaining a likely chance of meeting the Paris climate targets, providing clear benchmarks for
United States and global climate action.253
Importantly, a 2016 global analysis found that the carbon emissions that would be released from
burning the oil, gas, and coal in the world’s currently operating fields and mines would fully
exhaust and exceed the carbon budget consistent with staying below 1.5°C.254 The reserves in
currently operating oil and gas fields alone, even excluding coal mines, would likely lead to
warming beyond 1.5°C.255 An important conclusion of the analysis is that no new fossil fuel
extraction or infrastructure should be built, and governments should grant no new permits for
extraction and infrastructure. Furthermore, many of the world’s existing oil and gas fields and
coal mines will need to be closed before their reserves are fully extracted in order to limit
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warming to 1.5°C.256 In short, the analysis established that there is no room in the carbon budget
for new fossil fuel extraction or infrastructure anywhere, including in the United States, and
much existing fossil fuel production must be phased out to avoid the catastrophic damages from
climate change.257
Other studies issued since then reinforce these findings. For example, a 2019 analysis
underscored that the United States must halt new fossil fuel extraction and rapidly phase out
existing production to avoid jeopardizing our ability to meet the Paris climate targets and avoid
the worst dangers of climate change.258 The analysis showed that the U.S. oil and gas industry is
on track to account for 60 percent of the world’s projected growth in oil and gas production
between now and 2030 — the time period over which the IPCC concluded that global carbon
dioxide emissions should be roughly halved to meet the 1.5°C Paris Agreement target.259
Between 2018 and 2050, the United States is poised to unleash the world’s largest burst of CO2
emissions from new oil and gas development — primarily from shale and largely dependent on
fracking — estimated at 120 billion metric tons of CO2 which is equivalent to the lifetime CO2
emissions of nearly 1,000 coal-fired power plants. Based on a 1.5°C IPCC pathway, U.S.
production alone would exhaust nearly 50 percent of the world’s total allowance for oil and gas
by 2030 and exhaust more than 90 percent by 2050.
Additionally, the United Nations’ November 2019 “Emissions Gap” report reiterated the need
for urgent action to cut fossil fuel emissions. According to the report, if the world is to limit
global warming to 1.5°C, countries must cut emissions by at least 7.6 percent per year over the
next decade, for a total emissions reduction of 55 percent between 2020 and 2030.260 The United
Nations’ November 2019 “Production Gap” report shows that countries like the United States are
on course to extract vastly more fossil fuels than what is allowed to meet a 1.5°C or even 2°C
target. Countries’ current fossil fuel production plans would lead to 120 percent more fossil fuel
emissions by 2030 than would be consistent with a 1.5°C pathway, and 210 percent more by
256
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2040.261 The United States is a primary contributor to this dangerous over-production of fossil
fuels as the world’s largest oil and gas producer and second largest coal producer, with current
policies projected to lead to a 30 percent increase in oil and gas production by 2030.262
Moreover, the Energy Information Administration (“EIA”) released its Annual Energy Outlook
for 2020 that contains energy-related projections through 2050. The report indicates that without
significant policy changes and a rapid transition away from fuels, annual U.S. greenhouse gas
emissions are projected to begin rising again by the 2030s.263 This means that the United States
will not be anywhere close to where scientists say it needs to be to reduce its contributions to the
climate crisis and avert the most catastrophic impacts of climate change.
These analyses highlights that the United States has an urgent responsibility to lead in the
transition from fossil fuel production to 100 percent clean energy, as a wealthy nation with ample
financial resources and technical capabilities, and due to its dominant role in driving climate
change and its harms. The U.S. is currently the world’s largest oil and gas producer and thirdlargest coal producer.264 The U.S. is also the world’s largest historic emitter of greenhouse gas
pollution, responsible for 25 percent of cumulative global CO2 emissions since 1870, and is
currently the world’s second highest emitter on an annual and per capita basis.265 The U.S. must
focus its resources and technology to rapidly phase out extraction while investing in a just
transition for affected workers and communities currently living on the front lines of the fossil
fuel industry and its pollution.266
Research on the United States’ carbon budget and the carbon emissions locked in U.S. fossil
fuels similarly establishes that the U.S. must halt new fossil fuel production and rapidly phase
out existing production to avoid the worst dangers of climate change. An analysis of U.S. fossil
fuel resources demonstrates that the potential carbon emissions from already leased fossil fuel
resources on U.S. federal lands would essentially exhaust the remaining U.S. carbon budget
consistent with the 1.5°C target. This 2015 analysis estimated that recoverable fossil fuels from
U.S. federal lands would release up to 349 to 492 GtCO2eq of carbon emissions, if fully
extracted and burned.267 Of that amount, already leased fossil fuels would release 30 to 43
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GtCO2eq of emissions, while as yet unleased fossil fuels would emit 319 to 450 GtCO2eq of
emissions. Thus, carbon emissions from already leased fossil fuel resources on federal lands
alone (30 to 43 GtCO2eq) would essentially exhaust the U.S. carbon budget for a 1.5°C target
(25 to 57 GtCO2eq)268, if these leased fossil fuels are fully extracted and burned. The potential
carbon emissions from unleased federal fossil fuel resources (319 to 450 GtCO2eq) would
exceed the U.S. carbon budget for limiting warming to 1.5°C many times over.269 This does not
include the additional carbon emissions that will be emitted from fossil fuels extracted on nonfederal lands, estimated up to 500 GtCO2eq if fully extracted and burned.270
In 2018, the U.S. Geological Survey and Department of the Interior estimated that carbon
emissions released from extraction and end-use combustion of fossil fuels produced on federal
lands alone — not including non-federal lands — accounted for approximately one quarter of
total U.S. carbon emissions during 2005 to 2014.271 This research further establishes that the
United States must halt new fossil fuel projects and close existing fields and mines before their
reserves are fully extracted to achieve the Paris climate targets and avoid the worst damages
from climate change.
Research that models the emissions pathways needed to meet the Paris climate targets also shows
that a rapid end to fossil fuel extraction is critical. The 2018 IPCC special report on Global
Warming of 1.5°C concluded that pathways to limit warming to 1.5°C with little or no overshoot
require “a rapid phase out of CO2 emissions and deep emissions reductions in other GHGs and
climate forcers.”272 In pathways consistent with 1.5°C, global net anthropogenic CO2 emissions
must decline by about 45 percent from 2010 levels by 2030 and reach net zero around 2045 or
2050.273 Additionally, 1.5°C-consistent pathways require a full decarbonization of the power
sector by mid-century.274 The report makes clear the necessity of immediate, deep greenhouse
gas reductions to avoid devastating climate change-driven damages, and underscores the high
costs of inaction or delays, particularly in the next crucial decade, in making these cuts.
Ending the approval of new fossil fuel production and infrastructure is also critical for preventing
“carbon lock-in,” where approvals and investments made now can lock in decades-worth of
fossil fuel extraction that we cannot afford. New approvals for wells, mines, and fossil fuel
infrastructure — such as pipelines and marine and rail import and export terminals — require
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upfront investments that provide financial incentives for companies to continue production for
decades into the future.275 As summarized by Green and Denniss (2018):
When production processes require a large, upfront investment in fixed
costs, such as the construction of a port, pipeline or coalmine, future
production will take place even when the market price of the resultant
product is lower than the long-run opportunity cost of production. This is
because rational producers will ignore ‘sunk costs’ and continue to produce
as long as the market price is sufficient to cover the marginal cost (but not
the average cost) of production. This is known as ‘lock-in.’”276
Given the long-lived nature of fossil fuel projects, ending the approval of new fossil fuel projects
is necessary to avoid the lock-in of decades of fossil fuel production and associated emissions.
A 2019 study highlighted the importance of immediately halting all new fossil fuel infrastructure
projects to preserve a livable planet. The study found that phasing out all fossil fuel infrastructure
at the end of its design lifetime, starting immediately, preserves a 64 percent chance of keeping
peak global mean temperature rise below 1.5°C.277 This means replacing fossil fuel power plants,
cars, aircraft, ships, and industrial infrastructure with zero carbon alternatives at the end of their
lifespans, starting now. The study found that delaying mitigation until 2030 reduces the
likelihood that 1.5 °C would be attainable to below 50 percent, even if the rate of fossil fuel
retirement were accelerated. In other words, every year of delay in phasing out fossil fuel
infrastructure makes “lock-in” more difficult to escape and the possibility of keeping global
temperature rise below 1.5°C less likely. The study concluded that although difficult, “1.5 °C
remains possible and is attainable with ambitious and immediate emission reduction across all
sectors.”
COUPLED WITH ENDING FOSSIL FUEL LEASING, THE SECRETARY MUST
ENSURE THE SECURITY AND LIVELIHOODS OF IMPACTED FAMILIES
To accompany the urgent need to end offshore oil leasing, the Secretary must also ensure secure
livelihoods of communities impacted by fossil fuels. The federal government has a responsibility
to safeguard communities on the front lines of climate change, families who depend on the fossil
fuel industry, and communities harmed by fossil fuel pollution. Indeed, it is the policy of this
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administration to spur well-paying jobs, deliver environmental justice, and hold polluters
accountable for their actions.278
Specifically, the Secretary should create a commission with a deadline of six months to create a
comprehensive program that guarantees support and protection for affected communities and
workers. In developing the program, the task force shall consult with communities impacted by
offshore oil and gas development — including meaningful consultation with labor, unions,
Indigenous, Black, and other communities of color.
Additionally, the Secretary should act within her power to ensure the implementation and
funding of such a program. The Secretary should work with the Department of Justice to
investigate and, as appropriate, seek damages and restoration from fossil fuel industry
responsible for damages to public welfare, lands and waters — including the Gulf of Mexico,
Southern California Bight, and Cook Inlet.
The Secretary has authority and a duty to mitigate the adverse human effects of its leasing
program, past and present. In enacting OCSLA, Congress recognized that areas affected by
adverse effects from offshore drilling would require assistance.279 Accordingly, OCSLA seeks to
provide affected States and localities “funds which may be used for the mitigation of adverse
economic and environmental effects.”280 Congress also recognized the need for participation of
affected areas in planning and the “rights and responsibilities” of states and local governments to
“preserve and protect their marine, human, and coastal environments.”281
President Biden’s Executive Order Advancing Racial Equity mandates that “agencies shall
consult with members of communities that have been historically underrepresented in the Federal
Government and underserved by, or subject to discrimination in, Federal policies and
programs.”282 Additionally, Executive Order 12898 requires “[t]o the greatest extent practicable
and permitted by law,” that the Department of the Interior “make achieving environmental
justice part of its mission by identifying and addressing . . . disproportionately high and adverse
human health or environmental effects of [its] activities on minority populations and low-income
populations.”283
The Secretary should prioritize a swift and just transition for communities that have grown
dependent on the fossil fuel industry. Our nation’s move away from fossil fuels must not come at
the expense of families and their livelihoods. The fossil fuel industry, characterized by boom and
bust cycles, often leaves families and communities suffering. Jobs stemming from offshore oil
and gas is a small portion of the energy sector — estimated between 62,500 to 315,000 direct
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and support jobs.284 Despite the attempts of the Trump administration to bolster offshore
development, the workforce has nonetheless dwindled.285 Even with economic recovery on the
horizon, “the jobs outlook for oil and gas production is bleak” in the Gulf of Mexico.286 These
workers depend on an unstable job market; and the shift away from a federal fossil fuel leasing
must be accompanied by a federal program to ensure well-paying jobs, healthcare, and housing
for their families.
The Secretary should also prioritize the wellbeing of communities most severely harmed by the
nation’s dependence on offshore oil. The entire process of drilling and refining fossil fuels is
dangerous and dirty. Indigenous, Black, and other communities of color have been
disproportionately burdened by offshore oil development. There is an urgent need to dismantle
the systemic racism that has harmed these communities and ensure restitution.
Refineries and petrochemical plants are more likely to be in low-income and communities of
color.287 African Americans are 75 percent more likely to live near toxic pollution than the rest
of Americans and are exposed to 38 percent more air pollution than white people.288
The coastal areas affected by drilling include some of the most important cultural resources for
Indigenous nations. Tribal lands in coastal Louisiana are suffering severe land loss from pipeline
canals while Native Villages in Alaska are being swallowed by rising seas — both displacing
people from their ancestral lands.289 Alaskan subsistence is at risk from the impacts of offshore
drilling, and many Alaska Native’s livelihoods are permanently scarred from the Exxon Valdez
oil spill.290 Disastrous oil spills in 1969 and 2015 off Santa Barbara harmed Chumash sacred
sites and animals.291 Moreover, hurricane disasters have highlighted the vulnerabilities of
communities of color to the oil industry. Severe storms — exacerbated by climate change and
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land loss from offshore oil activities — have destroyed homes, displaced families, and triggered
toxic spills.292
A new offshore oil and gas leasing plan that ends fossil fuel leasing coupled with a bold plan to
safeguard affected families is urgently needed.293 This petition seeks to transform reliance on and
the burden of the fossil fuel industry to clean, healthy jobs and livelihoods for families on the
front lines of offshore drilling.
CONCLUSION
President Biden took an important step by pausing federal oil and gas leasing on public lands and
offshore. Ending new offshore oil and gas leasing is an essential piece of the global effort to keep
fossil fuels in the ground to avert the most catastrophic impacts of the climate crisis. We support
the pause on new oil and gas leasing and urge the Secretary to conduct a robust and meaningful
review of the federal fossil fuel leasing program. At the conclusion of that review, it should be
untenable to take any other course than ensure no new leases for the long-term health of the
planet and our nation’s energy needs. Accordingly, through this petition, the Center for
Biological Diversity, Cook Inletkeeper, Healthy Gulf, and Wishtoyo Chumash Foundation
request issuance of a new five-year OCS oil and gas leasing program that would contain no new
leases in any OCS region.
Doing so would help protect our climate, wildlife, and frontline communicates while the
administration develops a plan to phase out fossil fuel extraction from federal waters and
transforms our extractive economy to a regenerative and inclusive one, in a manner that
dismantles systemic racism and advances environmental, racial, and economic justice.
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